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ADDRESS OF TttE PRESIDElV% I.  M. RvBr~ow. 

In virtue of our constitution, which for reasons unknown and 
incomprehensible, like most constitutions, has prescribed the annual 
meeting to be held in October, we are assembled here today for the 
second annual meeting of the Casualty Actuarial and Statistical 
Society of America, less than a year since its organization. I t  be- 
hooves me as the first President of our young organization to 
conclude my term of service with a brief account of its accom- 
plishments, and in weighing what I have to say I will ask you to 
remember that in reality the year has not yet expired and that our 
liveliest imagination is powerless to foretell the many great things 
which may be achieved within the next two weeks. 

In the development of our branches of insurance, namely casualty 
and social insurance, this year was a fruitful, though perhaps not 
a revolutionary one. As for the three or four years preceding, ac- 
cident compensation has held the center of the stage. In nine 
states and territories new compensation acts were passed* and in 
eight substantially amended, t disregarding changes of minor im- 
portance in many others. In most other states a very large amount 
of preliminary legislative work has been done in advocacy of new 
compensation acts, or of amendments to existing acts, which for 
one reason or another has not been carried to the final stage of 
legislative enactment. I t  is evident therefore that our American 
compensation system is still in the making. There are still seven- 

* Alaska, Colorado, Hawaii~ Indlana~ Maine, Montana, Oklahoma~ Penn- 
sylvania and Wyoming. 

t California, Connectieut~ i~£ichiganj Minnesota, New York, Oregon, West 
Virginia and Wyoming. 
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2 ADDRESS O]F TIWE PRESIDENT, 

teen states which must be printed in black on various compensation 
maps, and it is perhaps no coincidence that most of them are in 
the black belt of the United States. But with Maryland and West 
Virginia on the north, Louisiana on the south and Texas on the 
western frontier, in the hands of the compensation forces, the final 
conquest of America by this German idea is a matter of time only. 

But in all states substantial changes are also certain. Tendencies 
for more liberal and equitable scales of compensation, for elimination 
of the vicious elective system, for compulsory insurance of some kind 
or other, for better systems of public control of adjustments, and fi- 
nally for public control of rate making, are unmistakable. In fact 
the development of this movement for public control of compensation 
insurance rates, the movement of greatest importance to as as mem- 
bers of the actuarial and statistical professions, is as unmistakably the 
most prominent feature of 1915, as was the birth of the elective sys- 
tem, the movement for constitutional amendments, for compulsory 
insurance and for state insurance experiments characteristic of the 
years that preceded it. By this time in kTew York, Pennsylvania and 
Massachusetts, in Maryland, Texas and Oklahoma, in Colorado, 
Wisconsin and California and perhaps in other states, some public 
control of compensation rates exists. I t  can scarcely be doubted 
that this movement once begun, and thus rapidly developed, is 
bound to grow. 

Now as members of various insurance organizations we may 
have very different ideas on the subject of the desirability of such 
public rate control, or even public rate making. This being, as the 
chairman fully recognizes, a debatable question, a "land of doubt" 
as it were, it is perhaps best for h~m in strict compliance with Ar- 
ticle II. of the Constitution, not to take partisan attitude in this 
matter, tie is very much tempted, however, to point out at this 
time that out of a conference between the New York Workmen's 
Compensation Service Bureau and the ~assachusetts Inspection 
Board (in both of which organizations the same companies are 
largely represented) has grown what is for all practical purposes 
a voluntary national organization for public rate making in which 
stock companies, private mutuals, state mutuals, state funds, state 
insurance departments and state industrial commissions are all 
represented. Whoever be held responsible for this perhaps some- 
what unexpected result, whoever is to be praised or perhaps blamed 
for it (and I am afraid that these persons are all members of this 
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Society), we are facing a definite ;' fair accomplit" which the cas- 
uMty business has gracefully accepted. 

Whatever the business aspects of this movement, its scientific 
value cannot be overestimated. As members of our profession, we 
cannot help welcoming it, for it has clearly brought out to the 
surface the great need of a special branch of insurance science 
which is in the making at present. I t  will be no news to you if I 
say that that branch of science is being built almost exclusively by 
members of our Society. We hold our meetings only three or four 
times a year, but whenever compensation problems are publicly 
discussed the roll call sounds like a committee meeting of the C. 
A. S. S. A. 

But the participation of our organization as an organization 
in this work has been even more direct. There have been many 
meetings, conferences, and congresses of insurance men this year, per- 
haps more than any other year. But it is no idle boast to say, 
that for substantial and lasting results few of them equal in im- 
portance the three small meetings held in the quiet room at the 
City Club, the proceedings of which have filled three fair-sized 
books. The fondest hopes of the organizers did not contemplate 
the development of a scientific publication the first three issues of 
which are already recognized as classic and are being used as text- 
books for class room instruction in some of our leading universities. 
The discussion of schedule rating last May has attracted wide at- 
tention among all insurance circles. The symposium on liability 
and compensation loss reserves is being studied very carefully in 
all insurance departments where changes of existing legislation are 
contemplated, l~erhaps some of the papers already published and 
to be published, would have been written and printed anyway, in 
the journals of older organizations. But that the existence of this 
society, the necessity of holding frequent meetings has proven a 
strong stimulus to scientific effort, your president, your secretary 
and your editor know by actual experience. I t  is almost difficult 
to believe that less than a year ago the writing of scientific papers 
scarcely occurrecl to most actuaries, sta~sticians, and experts in 
casualty lines. Encouragement, persuasion and even intimidation 
were often necessary to prevent the meetings from becoming flat 
failures. Three papers were delivered at our first meeting, four at 
the second, seven at the third and twelve have been prepared for the 
present one. For the first time several papers have come unso- 
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licited and if the flood continues to grow at the same rate, soon 
some process of careful selection may become necessary. Already 
several papers have been printed which have not been presented at 
the meetings, and more frequent issue of our publication will be- 
come necessary in the near future. That for some time problems 
of compensation, and specifically of compensation rate making, 
will retain their predominating position is inevitable. But gradu- 
ally the numerous problems, outlined in one of my earlier ad- 
dresses, are gaining recognition. One or two papers on other lines 
of casualty insurance have been presented, others are in active 
preparation. Personal accident and health insurance, burglary in- 
surance and other lines need as much scientific light, have as much 
to gain in the future, as insurance of workmen's compensation. 
Even towards pure theory, towards the application of higher mathe- 
matics to casualty problems our Society has not remained indif- 
ferent. Both the profound mathematician and the practical un- 
derwriter are being equally benefited by our work. 

But the usefulness of the Society and its work during the very 
first year are not limited to the stimulus it gives to individual 
scientific work and the opportunity to free discussion and publica- 
tion. Through its committees the collective influences of the expert 
and trained workers have been utilized and are felt to an advan- 
tage. The absence of a definite system of symbols places an ob- 
stacle in the way to clear writing. Our terms are frequently in- 
definite, and subject to different interpretation by the numerous 
government authorities. The Committee on Terms, Definitions 
and Symbols recently organized and divided into two subcommit- 
tees, one terms and definitions and the other on symbols, will even- 
tually give us a well-defined dictionary of terms without which 
scientific thinking is made unnecessarily difficult and a logical 
system of symbols as closely approaching that of the life insurance 
actuaries which will facilitate friendly intercourse and interchange 
of ideas between all the actuarial organizations. 

Perhaps the most important results have been achieved by the 
latest committee on Compensation Statistics, organized in com- 
pliance with the society's resolution, under the chairmanship of 
your president. I t  is unnecessary before this meeting to dwell 
upon the great importance of accurate and uniform compensation 
statistics for general social as well as special actuarial purposes. 
This was so well recognized that from all directions spontaneous 
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efforts to establish standards arose. The American Association of 
Labor Legislation, the National Safety Council, the Federal De- 
partment of Labor, the National Association of Workmen's Com- 
pensation Boards have all had conferences and appointed commit- 
tees for this purpose. I t  was inevitable perhaps that in these de- 
liberations the actuarial or broadly insurance aspects of the prob- 
lem were largely disregarded. On the other hand the large stock 
insurance companies through their Worlcmen's Compensation Serv- 
ice Bureau and to a smaller extent the parallel organization of 
mutuals, both with permanent statistical committees, were approach- 
ing the problem as if its insurance aspects were the only ones that 
mattered. At the moment the insurance problems were undoubt- 
edly more pressing. Business problems always are as compared 
with purely scientific ones. But in the long run the relative posi- 
tion of importance may be a reversed one. 

It  soon appeared that there was grave danger of confusion worse 
confounded arising out of these numerous incoordinate efforts. 
Practically the first problem reduced itself to an effort to construct 
a uniform classification of industries, a problem which has decades 
of careful scientific thought behind it--a problem which interests an(] 
concerns sociologists, economists, statisticians, organized labor, actu- 
aries and government authorities alike, a problem upon the proper so- 
lution of which the proper development of industrial and labor statis- 
tics, life insurance, safety en~neering, health conservation and 
the actuarial basis of compensation and sickness insurance closely 
depend. In all the numerous movements described members of 
our society were actively engaged. I t  was comparatively easy to 
select from among them a representative committee of experts, 
whose opinions would be respected and trusted by everyone con- 
cerned, for the purpose of combining all the independent currents 
into one large stream and the success of the plan was quick and 
complete. Without holding a single formal meeting of that com- 
mittee, by correspondence, private conferences and subcommittee 
work, harmony was achieved. To a regular meeting of ~]:e Statis- 
tical Committee of the National Association of Workmen's Com- 
pensation Boards held in Columbus in July, your President was 
officially invited to represent the Society, and again last month 
in a small subcommittee the Association of Workmen's Compensa- 
tion Boards, the Massachusetts Inspection and Rating Board and 
the Society cooperated. I f  the :President at times was not quite 
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certain of his own identity, whether at a particular moment he 
spoke for the Casualty Actuarial and Statistical Society, for the 
Workmen's Compensation Service Bureau, for the American As- 
sociation of Labor Legislation, the individual company he happens 
to be connected with, or for himself, other members of the sub- 
committee were after all in similar position, and the most signifi- 
cant fact was that everyone was a member of this Society. The 
result is a system of classification of industries which while per- 
haps not ideally correct is the best that present American thought 
could devise and one which everybody in this country either has 
accepted or will accept. 

In the accomplishment of this result the Society may feel a justi- 
fiable pride. With this problem of classification of industries out 
of the way, the Committee will probably turn to a study of the 
best system of classifying accidents by causes and by the surgical 
nature of injury, by the economic nature of disability. Unless I 
am very much mistaken, other organizations will readily withdraw 
from the field in the measure in which the work of this committee 
will be successful. Some questions were raised in regard to pos- 
sible amendments of the Standard Accident Table. Without de- 
nying some pride of authorship in it, I should be the first to wel- 
come any necessary changes in if, provided they rest on a better 
foundation than the original data, and it would seem that no better 
fitted body can be found to study American statistical data and 
gradually substitute them for foreign data in the Standard Acci- 
dent Table than the Compensation Statistical Committee of this 
Society. 

Already even more ambitious plans have been advanced for a 
co-operative text-book on Accident Statistics to be prepared under 
the auspices of our Society which would give it u standing not un- 
equal to the famous actuarial text-book of the Institute of Ac- 
tuaries. 

To complete the account of the various directions in which the 
influence of the society was felt, it is necessary to mention that 
the President was also called into consultation with the subcom- 
mittee on Blanks of the National Association of Insurance Commis- 
sioners when possible changes in the present Convention Casualty 
Blank were considered. The fact that during the very first year 
the Casualty Actuarial and Statistical Society was three times 
officially called into consultation by various state authorities clearly 
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indicates that similar occasions will rapidly multiply in the future. 
Its official voice in problems of casualty and social insurance is 
destined to become, if it has not yet done so, as authoritative as 
the voice of the Actuarial Society of America in matters of life in- 
surance, so long as the future incumbents of the :President's office 
will remember, what the present incumbent has kept dearly before 
himself and before the government authorities he was consulting 
with, that in speaking of the Casualty Actuarial and Statistical 
Society, its president is first, last and all time, only an expert and 
not a bureau company man, not a stock insurance or mutual insur- 
ance man or state insurance or state department or industrial com- 
mission man. In the natural course the personal affiliations and 
business connections of your President and other officers must neces- 
sarily vary and change, but it would be very unfortunate if these 
purely accidental circumstances were taken into consideration in se- 
lecting them. 

In my somewhat disconnected remarks this morning, I have re- 
ferred once or twice to social insurance. Except that insurance 
of workmen's compensation--a recognized function of casualty in- 
surance---is really a substantial branch of social insurance, prog- 
ress in other branches of social insurance matters during the last 
year was not conspicuous. And yet the inclusion of ~he phrase in 
our constitution a year ago was not an empty formality. 

Among the more important American publications on the sub- 
ject during the last year may be mentioned the Wisconsin Indus- 
trial Commission's report on 01d Age Insurance and Pensions pre- 
pared by our good friend Dr. E. 1=[. Downey, an officiaI study of 
siclcness insurance by Dr. Warren, of the U. S. Public Health 
Service, prepared for the U. S. Commission on Industrial Rela- 
tions, and the Report for Sictmess Insurance of the Progressive 
:Party--all carrying a certain stamp of official or semi-official 
authority and proving a growing political interest in the move- 
ment. 

Of private investigations, I may be pardoned for pointing out my 
own series of articles on "Standards of Sickness Insurance" in the 
Journal of Polit~ccd Economy, while the comprehensive report on 
social insurance of a special committee of the American Medical 
Association with Dr. Alexander Lambert as chairman,* is a much 

* Acnerica~ Medical Associa$~on Bulletin, Vol. 10~ No. 5~ l~ay 15, 1915, 
pages 341-395. 
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more hnportant evidence of a growing interest of the influential 
medical profession in social insurance. 

During the year the first State Commission on Social Insur- 
ance was created in California by special statute. And whoever 
remembers that the first work-men's compensation commissions 
were created in New York, ~[innesotu and Wisconsin in 1909, will 
recognize the significance of the California move. For us as actu- 
aries the following sentence in the California Act is of special 
interest: 

"Said commission shall also report statistics showing the probable 
expense to the state of any system that it may recommend for 
adoption, together with any measures of its own relating to this 
subject that may be deemed expedient." 

No stronger intimation of the growing necessity of a scientific 
study of social insurance problems should be necessary. I t  is idle 
to speculate as to how many bad errors might have been prevented, 
how much more efficient our early compensation legislation would 
have been if the Casualty Actuarial and Statistical Society had 
been organized in 1909 instead of 1914. But in matters of sick- 
ness or unemployment insurance, etc., the opportunity is ours 
and it is before us, always provided that we shall succeed in con- 
vincing the public that we shall approach it in a spirit of pure 
scientific inquiry. 

Perhaps our organization five years ago would have been by 
necessity an empty shell, for the kernel--a body of trained men-- 
would have been lacking. Even now the number of brained men 
in our branch of insurance is not large. In fact ours was yet one 
of the few professions where the supply is hardly up to the demand. 
With an altruism almost incredible in this practical age, our So- 
ciety has opened a campaign for the training of our future com- 
petitors. There is after all no other meaning to the system of 
examinations inaugurated a few weeks ago. Before the examina- 
tions were announced a good deal of mystery seemed to exist as to 
what constituted the necessary training of a casualty actuary. 
After the questions were made public there had been, I believe, 
some criticism that they were made too difficult and might have 
resulted from the desire of those on the inside to keep out those less 
fortunate fellows who are still outside. Whether the pro~am is 
too exacting, whether the questions were too difficult, is something 
for the Council and the Examination Committee to consider. The 
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experimental character of the first examination is fully recognized 
and no one need feel heartbroken or discouraged for failure to 
pass this examination, which each charter member is silently con- 
gratulating himself on having escaped. But i beg to submit that 
the interpretation given is a very illogical one, in fact it is the 
exact reverse of the truth. A mere vote of admission, whether by 
council or society itself, is impotent to make the expert statistician 
or actuary. We might vote in even all file and copy boys of the 
insurance companies into the Society, without creating a single 
competitor to ourselves. But the fact that over thirty young men 
or women were forced to turn to casualty literature for a few weeks, 
and that soon hundreds of them will be burning midnight oil over 
books of insurance, mathematics, statistics and law, will undoub[- 
edly result in a rapid increase of men able to cope with the com- 
plicated problems which confront us. 

Turn whatever direction we will, the vista before us is imposing. 
As a scientific organization we are really in particularly fortunate 
position to possess such a vast virgin field so anxiously waiting to 
be explored and exploited. The beginnings made within a very 
short time are very substantial. I feel that I may speak for all the 
officers and the council when I say that we close the first adminis- 
tration with the feeling of satisfaction of work fairly well done. 
Perhaps few of the members really appreciate how much of it 
~here was to be done. To mention only a few of the more con- 
spicuous lines of activity, magazines do not publish themselves, 
nor can examination programs be prepared without a good deal of 
work. At the risk of being accused of bad taste in singling out 
individuals for special mention I cannot help referring to the 
splendid effort and devotion of our first editor, who unfortunately 
is not present today and file equal devotion of our editor pro tern. 
who volunteered to assume the work where his predecessor was 
forced to abandon it, notwithstanding his other duties as chairman 
of the :Examination Committee. Perhaps the President is the only 
one who is fully aware of the amount of work the publication of 
t~ae Proceedings required. Other officers and members of commit- 
tees invariably assumed their duties with a good will and enthu- 
siasm almost unprecedented in view of complex obligations which 
most of us are under. This splendid spirit augalrs well for the 
future development of our Society and our profession. May it 
continue in all its strength and unpolluted. 
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THE CLASSIFICATION OF INDUSTRIES FOR WORKI~IEN'S 

C0/{PENSATION INSURANCE.* 

B Y  

E. ~t. DOWN-EY. 

The existing "casualty" insurance classificationt of industries 
is a relict of employers' liability. I t  grew out of the exigencies 
of competitive underwriting and its growth has been conditioned at 
every stage by the convenience of insurance solicitors. By reason of 
this genesis it is not adapted to the broader needs of compensation 
insurance; it is a thing of shreds and patches; it was never con- 
ceived as a whole nor based upon any reasoned principle of tax- 
onomy. 

So far as any consistent principle can be traced in the present 
manuals, it is that the entrepreneurial establishment shall be treated 
as a unit. Certain occupations, as office work and teaming, are 
segregated; but all other employments in the same plant are lumped 
together. Operations so diverse as wire drawiflg and piano finish- 
ing, beer brewing and cooperage manufacture, underground mining 
and brick making, are covered at one rate. Flat rates undeniably 
are preferred by employers and they are a great convenience to 
agents and auditors. The point of present interest, however, is 
that flat rates, under the pressure of competition, have produced 
an enormous multiplicity of classifications. Logically, indeed, the 
principle should work out to a separate risk class for every dis- 
tinguishable business, trade or calling, and for every marketable 
commodity that is or may be produced as a separate enterprise. 
Competing insurers seize upon any real or supposed difference be- 
tween related lines of work or production and make it the basis of 
a new classification at a slightly lower rate. Even apart from rate 
reductions, specific classifications are a selling advantage. An era- 

For  helpful criticisms of this paper the writer is ~debted  t a  Dr. I. ltL 
l~ubinow of the Ocean, to S. B. Black of the American lt~utual, and to W. 
H. Burhap and M. E. Snyder of the Industr ia l  Commissio-, of Wisconsin. 

¢ Tho classification primarily had' in  mind is tha t  of the " B u r e a u . "  
Practically there is no other classification, though thero are individual de- 
partures from, or modifications of~ Bureau classifications. 
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ployer, it has been found, would rather pay $1.79 as a manufacturer 
of acetylene gas machines than be placed under the more general 
designation of machine shop and foundry at the same rate. 

In pursuance of these salesmanlike principles, bedsteads and chairs 
have been differentiated from furniture, cloaks (sic ladies' suits and 
coats), cloth caps, collars and cuffs, furnishings, fur goods and 
shirts have been distinguished from clothing, and machinery manu- 
facturing has been subdivided into a hundred or more branches. 
The varying integration and division of processes contributing to 
the same ultimate product introduces further complications. On 
the fiat rate principle every such variation necessitates a new risk 
class: gasolene en~ne manufacturing with and without foundry, 
brick making including underground mining and brick making with- 
out underground mining, brush manufacturing, assembling only, and 
brush manufacturing including wood working. The aggregation 
of unrelated lines of production under one management is treated 
in the same manner, producing such miscellanies as military goods, 
which presumably range from brass buttons to lyddite shells and 
from cloth working to heavy ordnance manufacture. 

Of the making of classifications by this easy method there is no 
end. The number of distinguishable commodities is indefinitely 
large and the possible permutations among them approach infinity. 
The manual makers have by no means fully grasped their oppor- 
tunities. In all consistency, brewers' machinery, paper-making 
machinery, tanning machinery and wood-working machinery ought 
to rank with boot and shoe machinery, confectioners' machinery and 
textile machinery.* Overalls are as distinct from other clothing 
as are shirts and the ladies' waist industry is hardly second in im- 
portance to the cloak trade. Illustrations might be multiplied ad 
libitum. A very little ingenuity would evolve 3,000 risk classes 
as distinct, and industrially as significant, as most of those in the 
present manual. 

The indivisibility of the eshtblishment is perhaps the only general 
principle of classification observable in the manual, and even this 
principle is cast to the winds in the construction industry. The 
three broad divisions of grading and excavating, erecting, and in- 

* Specific classificai~ions for  "paper -mak ing  machinery manufac¢uring,"  
' ' woodworking machinery manufac tur ing '  ' and  oven ' ~lathe manufactur- 
ing ~' have actually been filed with the Industr ia l  Commission of Wisconsin~ 
though of course rejected as discriminatory. 
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terior finishing and equipping, are subdivided by occupations and 
these are again cross classified by height or depth of excavation or 
construction,* by materials or machinery employed, t and even by 
the destined use or occupancy of the structure.:~ Wherefore a 
$10,000 payroll may be, and often is, divided among a dozen or 
more risk classes at as many different rates. Indeed, a single em- 
ploye may combine several classifications within his individual self. 
A handy man in a retail hardware store is rated at $.4~ when he 
sells a gas stove and at $1.12 when he sets it up, at $1.18 when he 
cuts a lead trough and at $5.32 when he installs it.§ Some dialect- 
ical subtlety is required to reconcile the principle which lumps an 
iron foundry and a paper box factory at one common rate with that 
which distinguishes wood stair building from interior carpentry. 

~ a n y  curious anomalies result from this juxtaposition of op- 
posed classificatory theories--if, indeed, the term ±heory may be 
applied to practices which appear to rest upon no reasoned basis. 
On the one hand we have such inclusive classifications as creamery 
supplies, I] which comprise machinery, butter tubs, paper cartons and 
coloring extract; on the other, such hair-splitting distinctions as 
that between the construction and waterproofing of concret~ foun- 
dations, both of which are commonly performed by one gang of 
laborers at one continuous operation. At the one extreme we are 
invited to combine the accident experience of workers in wood, 
metal, glass, rubber and clay ;** at the other, we are expected to sep- 
arate the several occupations engaged in by the same individual in 
the course of a day's work. That amid such a medley of contradic- 
tions, rate differences occur which bear no relation to the hazards 
involved, need occasion no surprise. But the uninitiated are 
scarcely prepared to learn that the hazard of digging a six-foot 
trench and laying a pipe therein is doubled if sewage rather than 
water is to flow through the trench;ff  that  the hazard of a retait 

*E.  g., sewer building, maximum depth not over 7 feet ;  contractors, 
bn i l~ng  three story residences, etc. 

E. g., railroad construction, with steam shovel, dredging by suction 
dredges. 

$ E. g., pr ivate  residences, not mercantile or manufactur ing premises; 
concrete ~ns t ruc t ion ,  not grain elevators. 

References are to W~sconsi~ Bureau rates in effezt Juno 1, 1915. 
IIE. g., creamery supplies manufacturing.  
** E. g., electric apparatus  manufacturing.  
¢ ~ The aist inction appears to be tha t  a watermain is a pipe in the bottom 

of a trench whereas a sewer is a trench with a pipe a t  the bottom. 
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book store is greater than that of a retail grocery, or that the rate 
for (traction) road roller manufacturing is higher by some 65 per 
cent. than that for traction engine manufacturing. 

Some of the worst anomalies in the compensation manual re- 
cently have been removed. A number of miscellanies have been 
distributed to their several components and certain industry sub- 
divisions have been con.solidated.* But these reforms, however de- 
sirable in themselves, do not touch the root of the matter. The 
decisive objection to the existing classification goes to the very basis 
upon which it is built up. The present manual--always excepting 
the "contractors' schedule "--is essentially a classification of busi- 
ness enterprises with respect to the commodities which they pro- 
duce or sell. Such a commodity classification is fundamentally 
incapable of meeting the primary requirements of compensation 
insurance. 

These requirements are: (1) That each risk class shall afford a 
sufficient exposure for sound rate making, and (2) that the re- 
sultant rates shall secure an equitable distribution of insurance cost. 
The existing classification fails in both particulars. 

(1) Soundness of compensation insurance rates implies some- 
thing more than adequacy. Rates must be adequate, of course, bu~ 
it is almost equally important that they shall not exceed the legiti- 
mate costs of insurance and that they shall not fluctuate extremely 
from year to year.t Opinions may differ as to the minimum ex- 
posure indicated by these desiderata but it certainly should be so 
large that a single injury--say a death or a permanent total dis- 
ability--will not seriously affect insurance rates. Provisionally, 
the minimum exposure may be taken to be such that a single death 
will not affect the pure premium by more than one per cent.$ Under 
the Wisconsin Compensation Act this would mean a payroll of $10,- 

The Bureau basis manual is decidedly s~perior in these particulars to 
any of its predecessors. Some of the recent and more drastic reforms, 
however, were brought about by the mandatory rulings of the Massaehusetts 
and New York Insurance Departments and the Industrial Commission of 
Wisconsin. 

t Cf. Dr. I. 1~. Rubinow, in Proceedings of the Casualty ActuariaZ an¢~ 
Statistical Zoeiety of America, ¥ol. I, p. 146 ft. 

$ Compare A. H. Mowbray, in Proceedings of the Casuaity Actuaria~ and 
•tatis$ical Zociety of America, Vol. I ,  pp. 24-30; also Dr. I. M. Rubinow, 
ibid., pp. 1 o, 13. 
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000,000 for a class on which the pure premium is $3.00* and a 
correspondingly larger payroll for the less hazardous classifications. 
Under the ~ew York law, owing to the more adequate death bene- 
fit, a still larger exposure is needed. More concretely, it may be 
said that a payroll of $~0,000,000 would represent a reasonably ade- 
quate exposure on saw mills under the Wisconsin act and that, say, 
$25,000,000 would be required for the same industry in New Yerk.~ 
Assuming an annual payroll of $5,000,000 in each state, the requi- 
site exposure would be obtained i n  four and five years' time, re- 
spectively. This period may be shortened by combining the ex- 
perience of several states, in the method employed by the Bureau 
manual committee. 

The point deserves emphasis, however, because it has sometimes 
been overlooked, that  there are somewhat narrow limits of t ime and 
space within which exposures are comparable. Technology, and 
consequently the hazards of industry, change so rapidly that  acci- 
dent experience is quicldy antiquated. In  such an industry as 
packers' can maufacturing, e. g., the safety propaganda and the 
introduction of automatic processes have nearly eliminated the once 
dreaded stamping hazard.$ A recently patented device bids fair  to 
tame the barbarous corner staying machine. The drum barker has 
removed an important source of danger in paper mills equipped 
therewith. These are typical illustrations and they go to show a 
high rate of obsolescence in pure premium experience. A decade is 
perhaps the extreme limit of reliable pure premium accumulation.§ 

* The  m a x i m u m  dea th  benefit  unde r  the  Wiscons in  Ac t  is $3,000, or  $.30 
oR a payro l l  o f  $1,000,0(D. T he  mere  chance t ha t  4 out  of  9 m e n  killed 
i~  the  Wiscons in  zinc mines  were wi thout  dependen t s  reduced the  pure  
prera~um an $1,500,00{) of  payrol l  by $.80, or more  t ha~  one four th .  The 
rare chance o f  th i rd  p a r t y  l iabi l i ty  f o r  the  one f a t a l  acc ident  to a clerical 
office employe affected the pure premium on a payroll of $20,000,000 by 
1'50 per cent. 

t The pure premium under the New York act should be greater than that 
under the Wisconsin act in the ratio of approximately 1~0: 100, but death 
benefits should be a decidedly larger proportion of the total. 

$ In one large Wisconsin plant, two years' experience shows a pure 
premium of $.30 as against the Bureau base rate of $5.60. The experience 
of the largest similar plant in the lJnited States shows a still smaller cost 
as compared with a still higher insurance rate. 

§ The preference is to accident rate and gravity. On such points as de- 
ferred mortality, remarriage and the development of latent disabilities, a 
much longer period of aecumulatio~ is both feasible and necessary. 
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Local variations are of less importance in the ag~egate, because 
they affect a narrower range of industries, but their influence is 
sometimes very great. No underwriter would care to base the rate 
for coal mining in Colorado upon Iowa experience nor could the 
logging rate for the State of Washington safely be derived from 
Wisconsin experience. Even so thoroughly standardized an indus- 
try as boot and shoe making differs considerably in hazard as be- 
tween New England and the Middle West.* Lastly, it is to be ob- 
served thai even la~v differentials contain large elements of uncer- 
tainty. The decisions of courts and commissions, and still more the 
general spirit of administration, may give very different effects to 
similar statutory provisions.~ Great caution must be used, there- 
fore, in combining pure premium experience under different laws. 
As to the combined pure premium of a long term of years, under 
different compensation acts and in widely separated localities, the 
factors of disturbance are so numerous and so potent, that the aggre- 
gate result must be utterly nn~rustworthy.:~ 

In the face of these limitations, what are the prospects for sound 
rate making with the existing industry classification ? The com- 
piled experience of Massachusetts on some $800,000,000 of payroll 
indicates that five years' time will give an adequate exposure for 
about thirty of the 1,500 manual classifications. Wisconsin, in the 
same l en~h  of time, should accumulate a sufficient experience for 
some ten or fifteen risk classes, l~ew York, with its enormous and 
highly diversified industry, should fare much better, yet it needs no 
prophet to foretell that even New York State will fail to obtain a 
dependable pure premium on more than a small minority of the 
present risk classes. Some relief from this situation can be ob- 
tained by combining the experience of different states on those 

* The difference appears to consist, not in machinery or processes, but 
in the proportion of experienced workmen--experienced in tho particular 
place of employment as well as in the industry at large. 

¢ A notable instance is the judicial extension of the Massachusetts act to 
cover occupational diseases. In Wisconsin it still is a moot point whether 
the specific indemnity period for certain enumerated injuries runs from 
the date of the accident vr from the terminat{on of temporary total dis- 
ability. 2~ substantial difference in the total cost of the act hinges upon 
this point. 

$ The writer does not wish to minimize the ~nportance of combining the 
experience of different states--wMch he believes to be absolutely necessary-- 
but only to emphasize the limitations thereof. 
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classes as to which local variations are unimportant. But a de- 
cade's experience of the United States would show a pitifully inade-- 
quate exposure for such classifications as blasting, chimney build- 
ing,'eyelet manufacturing, stairbuilding, suspender manufacturing, 
including metal parts, vending machine manufacturing, and many 
more of like industrial significance. For the great majority of 
the existing classifications, indeed, there is no escape from conjec- 
tural rate-making. The use of imputed pure premiums, derived 
from a standard distribution of accidents, is doubtless an advance 
over sheer underwriter's judgment, but it is far from being an ac- 
ceptable substitute for actual experience upon an adequate exposure. 

(2) The existing manual is equally unsatisfactory from the stand- 
point of equitable rates. It applies the same rate to establishments 
which have little similarity in kind and degree of hazard and it 
applies widely different rates to identical operations. Some of 
these inequalities are doubtless due to inadvertence or to insuffi- 
cient experience, but many of them inhere in the very basis of 
classification. The manual, ill fact, presupposes a high degree of 
correlation between product and hazard--a correlation which does 
not exist in industrial practice. 

(¢) The number and character of operations, and consequently 
the kind and degree of hazard, differ widely as between establish- 
ments turning out the same finished product. Most automobile 
manufacturers, e. g., buy their frames and many buy their bodies 
and engines as well, but a few concerns make all of these parts in 
their own plants. I t  results that one manufacturer pays a rate of 
$2.35* on frame manufacturing, $1.74 on body manufacturing, 
$1.12 on engine manufacturing and $.95 on the manufacture of 
other parts, including assembling and finishing, whereas his com- 
petitor pays a fiat rate of $.95 upon all these operations. The total 
insurance cost of the finished commodity is evidently greater when 
the production is divided among several establishments than when 
it is combined under one management. 

(b) There is a still greater range of variation in those classes 
which embrace, not individual products, but entire commercial lines. 
Agricultural machinery is a case point. Both in trade parlance and 
in the manual classification the term covers a wide range, from 
cream separators to threshing machines. A few large firms manu- 

References  are  to W4sconmn B u r e a u  base  rates .  
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facture a complete line of farm implements and so have Even rise 
to the inclusive classification. But there are also many specialty 
plants, producing plows, mowers, hay tools, litter carriers, or en- 
silage feed cutters, as the case may be. Hence an agricultural 
machinery plant may be purely metal working or principally wood 
working; it may comprise a gray iron foundry, malleable foundry, 
steam and drop forge shop, oxy-acetylene welding department and 
planing mill or may be little more than a machine shop; it may 
use a ten-ton crane for the assembling of individual products or 
may turn out nothing heavier than two hundred pounds in weight. 
A fiat rare for the whole class is about as equitable as a fiat rate 
for stove founding and boiler making. 

(c) The same equipment and the same working personnel, in the 
same establiskment, may simultaneously produce a variety of com- 
modities assignable to distinct manual classifications at widely dif- 
ferent rates. A very large employer in Wisconsin manufactures 
road rollers (rate $2.97), threshing machines (rate $1.79) and 
automobiles (rate $.95). The same foundry, the same woodwork- 
ing shop, the same forge shop and the same machine shop are used 
for all these products. Separate payrolls are kept for cost account- 
ing purposes, but there is no physical separation of hazards so thai 
separate rates would be an absurdity. Boilers (rate $~.94), min- 
ing machinery (rate $3.96) and gasolene engines (rate $1.79); 
carriages (rate $.92) and chairs (rate $1.12); .windmills (rate 
$2.10) and pumps (rate $1.79), are other instances of inseparable 
combinations in large establishments. 

The only remedy for these inequalities, consonant with the present 
manual, is a further multiplication of classifications. We should 
have automobile manufacturing, no body or frame manufacturing; 
automobile manufacturing, including body manufacturing, no frame 
manufacturing; automobile manufacturing, including body and 
frame manufacturing; ensilage feed cutter manufacturing; hay tool 
manufacturing; plow manufacturing, and so on ad nausezm. Even 
then it would be necessary to apply special average rates to par- 
ticular establishments presenting unusual combinations. 

In fine, the classification of compensation risks is involved in a 
vicious circle. Under the rule of establishment unity, differences 
of operative procedure can be allowed for only by the expedient of 
separate risk classes; whereupon competition multiplies the number 

2 
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of risk classes beyond all possibility of obtaining adequate exposures 
for sound rate-making. From this impasse there appears to be no 
escape save by adopting a new basis of classification. Two such 
bases readily suggest themselves; the industry group and the fun- 
damental operative procedure. 

The industry group, as a basis of risk classification, is familiar 
to all students of European experience. The immense and varied 
industries of the German Empire, e. g., are comprised by some 
thirty-five risk groups.* On the same basis, a hundred classes should 
suffice for the industries of the United States. The superiority of 
such a group classification in amplitude of exposure and conse- 
quent stability of rates is not to be gainsaid. I t  has, besides, all 
the advantages which can be claimed for fiat establishment rates. 
The common objection on the score of inequity is, for the most 
part, a misconception. That  every commodity shall bear its specific 
accident cost and every consumer pay his exact quota of the total 
is neither practically attainable nor especially important.t  I t  is 
not a serious evil that the users of household furniture pay a part 
of the accident cost of interior trim manufacturing. Accident cos~ 
in any case is but a minor element in retail price, l~{oreover, con- 
sumers do not specialize in particular commodities. What a given 
family loses in the price of furniture may be made up in the cost 
of flooring. The prime desideratum is that the cost of work acci- 
dents ~la]l be distributed over the whole community and the prime 
requisite to this end is that competing entrepreneurs shall be placed 
upon an equal footing. I f  all furniture manufacturers pay the 
same insurance rates, albeit somewhat more than would be required 
by their own industry alone, all are able to shift the burden upon 
the consuming public. But inequality as between competing em- 
ployers is, in so far, a failure of distribution. Judged by this 

* Not counting territorial  subdivisions. The number of risk grades, how- 
ever, apar t  from merit  rat ing,  is somewha~ greater, so t ha t  the comparison 
with American compensation manuals is not altogether legitimate. 

t This pas~age may appear  inconsistent with what  is said in an earlier 
section (pp. 15 and 16) on the inequality of American insurance rates. The 
former passage, however, deals with inequality as between competing 
entrepreneurs, the la t ter  with inequality as betweea commodities or con- 
sumers. The entrepreneur does specialize i~ specific zommodltic~ and to him 
i t  is not a mat ter  of indifference that  competitors enjoy lower insurance 
rates, since he can net  shif t  the excess upon consumers. 
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criterion, the German group system is probably more equitable than 
any classification in use in this country. 

The substantial objection to a group classification springs from 
a quite different source--the competitive organization of insurance. 
The advantages of the system depend upon including in each group 
a considerable number of industries, the specific hazards of which 
will necessarily depart more or less widely from the group average. 
If, therefore, one insurer applies a level rate to the group, a com- 
petitor, by offering lower rates on the least hazardous members, 
may take awsy the cream of the business. On this rock has split 
every attempt by competing insurers to achieve a rational grouping 
of risk classes. 

The most recent, as also the most promising, of these attempts 
is embodied in the rate-groups* of the Bureau Basis Manual. I t  is 
perhaps supererogatory to observe that a rate group is composed, 
not of all the industries which chance to bear the same rate, but 
of those only which are presumed to be similar in both kind and 
degree of hazard. Three such groups, all taken from the metal 
schedule, may be put in illustration: the tool and hardware group 
(Wisconsin rate $.84), the foundry-and-machine-shop gro~lp (Wis- 
consin rate $1.79) and the heavy machinery group (Wisconsin 
rate $2.96). The first of these groups comprises builders' hard-  
ware, carpenters' and o~her hand tools, horseshoes, scales and other 
like products. The foundry-and-machine-shop group covers most 
branches of machinery manufacturing, while the heavy machinery 
group includes boilers, electric cranes, mining machinery, road 
rollers and steam shovels and dredges. None of the foregoing 
groups is delimited by clearly defined lines, whether of trade or- 
g,~mization or operative hazard. Thus the tool and hardware group 
does not include plumbers' tlttings, bolts, nuts or nails, all of which 
apparently fall within ~he category of builders' hardware, consid- 

* To be dls~inguished from the code-groups, which la t ter  are based on 
character of product ra ther  than degree of hazard. So fa r  as the writer is 
informed, the rate groups actually used' by th~ Bureau Manual Committee 
have not been made public. The constituents of the principal groups can, 
however, be determined by necessary inference. I t  is not conceivable tha t  
the individual pure premiums of a dozen risk classes should be so nearly 
identical as to produce the identical base rate of $1.79. Either  the pure 
premiums were averaged to produce a group pure premium or the actual 
pure premium of the leading member was imputed to the entire group. 
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ered as a risk group, whereas it does include the manufacture of 
railroad car scales which would seem to belong rather with the ma- 
chine-shop-and-foundry group. Yet more anomalous is the excep- 
tion of hundred-ton locomotives and ten thousand horse power tur- 
bines from the heavy machinery class. The general machine-shop- 
and-foundry group shows equally curious exceptions. On the one 
hand, wheelbarrows and windmills are ranked with locomotives; 
on the other hand, boot and shoe machinery, textile machinery and 
printing presses are rated even lower than hand tools. I f  it be as- 
sumed that the rate groups were based upon similarity of hazard, it 
is plain that they have been strongly and erratically modified by 
competitive considerations. Still further disintegration is threat- 
ened by the action of non-Bureau companies m making exceptions 
not heretofore recognized by the Bureau.* In short, the Bureau's 
grouping system was neither consistent nor thorough-going at the 
outset and the pressure of competition tends constantly in the di- 
rection of greater inconsistency. 

The other proposed basis of classification is less familiar--so 
much so indeed' that its very terminology is wholly unsettled. What 
is had in mind is not the multitudinous and shifting occupations of 
individual workmen,~ but those fundamental and relatively stand- 
ardized industry divisions which are commonly recogmized as dis- 
tinct departments of the individual establishment. I t  appears pos- 
sible to resolve all manufacturing industries into a comparatively 
small number of such fundamental operations or processes. Thus 
founding (in its several kinds, brass, malleable, gray iron and 
steel), machining (machine shop work), forging, boilermaking, 
woodworking, pattern making, painting and assembling, are well- 
known and fundamental processes which together make up the ma- 
chinery manufacturing industry. Sawing and barking, sulphite 
pulp making, pulp grinding, and papermaking similarly constitute 
the pulp and paper industry. In like manner, the textile and 
clothworking trades may be resolved into carding, fulling, spinning, 
weaving, bleaching, dyeing and finishing, knitting and sewing. 
The processes enumerated are fundamental in that each is common 
to the production of many specific commodities and is at the same 

* See, e. g., note 2. 

f The writer has sometimes been understood as advocating an occupa- 
tional classification. On the contrary, he believes such a classification, as 
a basis of compensation insurance rates~ to be wholly impracticable. 
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time relatively uniform and standardized within itself. The hazard 
of a gray iron foundry, e. g., is much the same whether the factory 
product be gasolene engines, windmills, dynamos, or aeroplanes, 
The sewing hazard is essentially identical in the manufacture of 
burlap bags, ladies' cloaks and workingmen's overalls. Illustra. 
tions might be multiplied but those already given will perhaps suffice 
to elucidate the principle. 

The adoption of a classification upon this principle would at 
once remove many of the difficulties which now confront the makers 
of manuals. It  would secure an adequate exposure, for it would 
bring together the entire experience of operations which now are 
divided among many specific classifications. I t  would enable the 
collection of pure statistical experience, for it would separate unlike 
hazards which now are so frequently combined. Lastly, it would 
automatically adjust the rate of each establishment to the actual 
hazards thereof. The automobile manufacturer who does much as- 
sembling and little manufacturing would pay the assembling rate 
upon a correspondingly large proportion of his payroll. The agri- 
cultural implement maker who has neither a foundry nor a wood 
working department would be equitably treated as compared with 
a competitor who operates both and the manufacturer of kitchen 
chairs would pay a higher rate than the manufacturer of uphol- 
stered couches.* 

To an operational classification may be objected that it is a radi- 
cal departure from existing practice and that it would require the 
subdivision of payroll in numerous establishments now covered by 
fiat rates. The establishment classification has been long in use. 
I t  has struck deep roots in the customs and habits of thought, not 
only of underwriters but of employers as well. An immense struc- 
ture of tradition and experience has been built upon it. I t  is not, 
therefore, to be discarded lightly nor on merely academic grounds. 
This objection, nevertheless, is evidently not decisive if it can be 
shown that the long term advantages of the innovation will out- 
weigh the temporary inconvenience. The second objection is much 
less serious. The additional bookkeeping trouble, whether to em- 
ployer or insurer, is not of great moment. Most employers can 
and do, already, keep" payroll accounts by departments. It  has been 
urged, indeed, that subdivision tempts the employer to pad his 

* Singularly enough, the reverse is now the ease. 
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payroll in the low-rated, at the expense of the higher-rated, classifi- 
cations. But there appears no good reason to believe that this 
species of fraud would prove either more attractive or harder to 
control than the understatement of total payroll under the fiat rate 
system. 

I f  the foregoing argument is well taken the existing industry 
classification must be reconstructed before compensation insurance 
can be placed upon a scientific basis. Either an industry-group 
or an operational classification would apparently meet the funda- 
mental requirements of the case. I t  is unlikely, however, that  
either of these principles will be accepted in its entirety. The 
necessary reconstruction probably will take the form of a series of 
compromises between differing, but not irreconcilable, views. 
There are doubtless industries which are sufficiently standardized 
to justify flat establishment rates and sufficiently large to stand 
upon their own feet in the matter of accident insurance.* There 
are other industries which are so nearly and obviously related in 
point of hazard that the grouping system could be applied without 
much protest from any one.f But a flat establishment rate upon 
a specific industry classification is inequitable wherever establish- 
ments turning out the same product differ markedly in operational 
hazard.:~ 

Moreover a grouping system after the German model which 
should combine industries of widely different hazards would en- 
counter strong opposition from employers accustomed to specific 
rates. In  respect to many industries, therefore, an operational 
subdivision would appear to be the most satisfactory solution. For- 
tunately all three principles find some acceptance in present in- 
surance practice. I t  should not be very difficult to determine the 
limits within which each is properly applicable. 

Obviously, however, the task is not a simple one. To work out 
a classification which shall be at all adequate to the purpose will 
need the co-operation of underwriters, statisticians and technolo- 

Cereal milling is perhaps as good an illustration as any. 
The manufacture of adding machines, comptometers and typewriters 

is a case in. point. 
Operational hazard throughout this paper is taken to mean the in- 

herent hazard of a given fundamental operation--e, g., pulp wood grind- 
ing--as distinguished from those hazards of which merit rating takes 
account. 
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gists. It  will need, also, a high degree of openmindedness, of will- 
ingness to try experiments and to hold fast that which is good. 
Not least of all, it will need the sanction of governmental author- 
ity. No group of private insurers, however earnest or intelligent, 
can establish a scientific risk classification in the face of unscrupu- 
lous competition. Just as competitive pressure has disintegrated 
well-marked industry groups, so it would resolve operative depart- 
ments into a hopeless muddle of individual occupations. What- 
ever may be true of competition in service, or even in rates, com- 
petition in misclassification is an unmixed evil. Not only does it 
open a wide door to discrimination and to every form of unfair com- 
petition; it vitiates that statistical experience which is the founda- 
tion of all sound insurance rate making.* Every consideration of 
public policy, as also every legitimate insurance interest, requires 
uniformity of risk classification and of the rules governing payroll 
division. Nothing in past or present experience justifies a hope 
that such uniformity can be brought about by voluntary agreement. 

Strangely enough, the greatest obstacle to such a reform as is 
here suggested is the opposition of insurance carriers. The deplor- 
able fact is that liability insurance in the United States has never 
been conducted upon a scientific or even upon a healthy business 
basis. The immediate root of the evil appears to be the dependence 
upon an investment, rather than an underwriting profit. The 
causes of this untoward development do not concern the present in- 
quiry. The fact is noted only because of one unfortunate result: 
that liability insurers have devoted their chief energies to securing 
a large volume of premiums and have given all too little heed to 
the scientific foundations of their business. Even now it is the 
entrepreneurs, and not the technical experts, who are privileged to 
speak with the voice of authority. Whence it happens that the 

* Already we have seen attempts to classify as clerical office employes 
the markers and assorters of laundNes, the packers and shippers of g cJaem- 
ical factory and the attendants of an electrical equipment store. Tndeed, 
the reports of audited experience on Wisconsin compensation polioies issued 
in 1913 show a most amazing want of uniformity in classification on the 
part  of both Bureau and non-Bureau companies. Choice gems ere the 
classification of an agate and enamel ware factory as ~'enamelllng," of  a 
harness factory as ~leather  novelties manufactur ing,"  of a horse blanket 
factory as "c lo th ing  manufactur ing,"  and of a~ automobile frame manu- 
facturer as "automobile manufactur ing."  All but one of the misclassifiea- 
tions here cited were by members of the Bureau. 
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liability companies approach the question of risk classification, first 
of aI], from the standpoint of selling advantage. Viewed from this 
standpoint, a radical revision of the manual is but a weariness to 
the flesh. 

The time is at hand, however, for a diligent searching of hearts. 
The shadow of state or mutual monopoly looms large upon the 
horizon. I f  private insurers would remain in the compensation 
field they must establish themselves anew in the public confidence. 
Probably no one thing has done more to discredit their methods 
than their confessed uncertainty as to both rates and classifications. 
That liability experience would not afford a sufficient basis for com- 
pensation insurance rates was inevitable. But the relat$ve hazards 
of industry were not fundamentally altered by a change in statutory 
liability for accidents. I t  was fairly to be expected that insur- 
ance companies, out of a quarter-century's experience, would have 
evolved a reasonably stable classification of long-established indus- 
tries and reasonably dependable risk factors for each. Instead, we 
find a constant shifting, not alone of absolute, but as well of rela- 
tive rates, together with a never-ending division and recombination 
of risk classes. Malleable foundries have been rated with gray 
iron foundries, then with machine shops, then at a point between 
the two; ensilage cut~er manufacturing has been shifted from the 
heavy machinery to the machine-shop-with-foundry and lastly to 
the machine-shop-without-foundry group, all within a twelve- 
month; the classification of gasolene engine manufacturing has 
been changed three times within the term of one annual policy. 
The like illustrations might be multiplied through a list that it 
were tedious to recite. In the face of such evident confusion the 
layman loses all confidence in insurance rates. His scepticism 
offers a favorable soil for the growth of mushroom insurance or- 
ganizations, with resulting disastrous demoralization of rates. Not 
even an adequate rate law will wholly remedy this situation for 
adequate rates cannot be determined without adequate exposures 
and adequate exposures cannot be had without a radical revision of 
the existing risk classification. 

O~AT, DlSCUSSlO~. 

B~R. I~OWBRAY : Dr. Bow-ney's paper is of first importance because 
it raises for our consideration, questions regarding the fundamen- 
tals of the compensation business which should receive thorough 
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study not only by casualty actuaries, but by managers and under- 
writers of all companies. 

Among the questions raised by the paper, are the following: 
1. Is the present system of classifying compensation risks satis- 

factory or even justifiable ? 
2. What other systems are available? 
3. Are they be~ter than the present system ? 
4. Can they be substituted for it? 
Dr. Downey answers the first question with an emphatic negative, 

at least from the actuarial point of view, and believes the same 
answer will be forthcoming from the thoughtful employer. He 
does not attempt to answer for the agent but several remarks indi- 
cate he thinks the present classification system though based on 
" s a l e s m a n l i k e  principles" is a failure even from this point of view. 

He mentions two other systems as possible substitutes but dis- 
misses the first, the industry group system, as unsuited to com- 
petitive conditions. The other, based Upon the process hazard 
nogon, he discusses more fully. He believes both systems superior 
to that now in use. 

The analysis underlying Dr. Downey's suggestions seems to be 
about as follows: 

1. The basis for rate differentiation is difference in hazard pro- 
ducing a difference in insurance cost. 

2. In general this does not follow product but process. 
3. Therefore a system of classification based upon product will 

be unsatisfactory. 
The crux in this reasoning lies in the second proposition. My 

own study of classifications and grouping of classifications tends to 
confirm its soundness. Dr. Downey, however, does not resort to 

priori reasoning to establish this point, but cites many examples of 
misfits in the present system. 

4. Since process or operation is the element on which hazard 
generally depends this is the best basis for classification. 

With this reasoning I am in thorough accord. The difficult 
question to answer is the fourth. To suddenly abandon the present 
system and adopt Dr. Downey's suggestion would be so violent a 
change, that the resultant upheaval might almost be described as an 
" earthquake," and even if the change be accomplished gradually, 
there are some who will maintain the division of pay roll called for, 
will render the system impractical. While some consideration must 
be given these objections I do not believe they are so serious as 
to prevent the use of the system. We would, perhaps, have to have 
a bit higher grade ~alent in our auditing departments. We might 
for a time have to be on our guard against trickiness in division of 
pay roll for underwriting purposes. But there are plenty of in- 
dustries now where pay roll division, optional or required, for less 
logical reasons presents the same difficulties. 
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The serious difficulty seems to be the transition, for while criti- 
cizing the present system unsparingly even Dr. Downey admits " i t  
has struck deep roots in the customs and habits of thought, not only 
of underwriters, but of employers as well." I have not had suffi- 
cient opportunity to study the question to feel justified in proposing 
a definite program to this end. I t  would seem however that re- 
quirement of division of pay roll for different operations where it 
is now optional and amalgamation of classifications where the hazard 
is essentially the same, would be steps in the right direction. 

his. BLACK: Mr. Forbes proposes a method for obtaining an aver- 
age rate for each employer which will reflect the various processes 
used and the proportion thereof. Dr. Downey proposes a brand-new 
industry classification based on fundamental processes involved, lie 
does not seek to produce an average rate for the employer, but would 
give to the payroll expended on each process its proper rate. Because 
the processes determine the hazard, a process classification with rates 
on each process will produce equitable rates between employers. On 
the other hand, the formula method, by determining the relative 
proportions of various processes in plants of the same class, would 
produce an average rate for all plants of that class. For partic- 
ular plants which vary from the average, r.ates would be produced 
which would reflect this variation. 

The formula is proposed particularly for the handling of "Con- 
tainer Manufacturing" as a side-line of the principal products of a 
plant. The manual rate would be an average rate based on the 
average amount of payroll expended in container manufacturing and 
the governing classification for all plants of that class. A plant 
having a smaller proportion than the average of container payroll 
(if .a rate for the particular kind of container is higher than the rate 
for the governing classification) would obtain a lower rate than the 
average such plant, and vice vers~. 

Through a process classification as explained by Dr. Downey the 
payroll expended in the manufacturing of containers would take the 
manual rate applicable thereto. 

An equitable rate would theoretically be produced in both cases. 
The weakness of Mr. Forbes's method is thut in the formula which 
he would apply to a particular plant he uses quantities which are 
tremendously variable. The rating received would depend upon 
the number of workers employed in the container manufachlring de- 
partment at the particular time that the inspection was made for 
rating purpose~s. I t  is well known that aside from the v e t  largest 
plants it is quite the custom to manufacture containers, or a large 
part of the total number used, during slack seasons in the regular 
work. Thus from day to day or from season to season there would 
be a big variation in the number of people employed in the con- 
tainer department as compared with the department where the 
regtflar work is done. Thus upon the information obtained by an 
inspector before the policy goes into effect will be determined the 
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rate for the entire plant. I t  is conceivable that there would be a 
ituctuation of fifty per cent. from season to season in the proportion 
of payrolls expended in the various departments. Obviously this 
will fail frequently to produce an equitable rate. 

That the formula should produce an equitable rate, it would be 
necessary to determine the number of employee-days exposure in the 
container manufacturing department as compared with the regular 
department. As this is ordinarily impossible to determine, tile next 
best thing would be to determine the actual payroll expended in the 
various departments. In this way only can the relative proportions 
of exposure be even approximated. If  a determination of payroll is 
necessary, it is very evident that a payroll auditor at the end of the 
policy term is better able to determine the payroll expended in each 
department than an inspector at the beginning of the policy term. 
By giving to each process, which roughly represents each depart- 
ment~ the proper manual rate, as proposed by Dr. Downey, applying 
such rate to the actual payroll expended in each department, as de- 
termined by the payroll auditor, as equitable a rate will be given 
the employer as would be produced by the formula method deter- 
mined after a careful .audit of the payrolls. 

I t  is clear then that the formula method only complicates t he  
matter. A further very great disadvantage is that it vitiates expe- 
rience. At the present time on lamentably few classifications is ex- 
perience avMlable for the determination of rates. If a process 
classification were used, there being comparatively few processes and 
these few common to all industries, it would soon be possible to 
obtain sufficient experience %o indicate proper rates. The formula 
method however, giving to each plant a different rate, or producing 
in effect an infinite number of classifications, will make it impossible 
ever to determine the proper rates for the different classifications. 

The principal objection to process classification is the impossibil- 
ity of determining the actual payrolls expended on the different 
processes. I t  has been pointed out ~hat this objection is equally 
applicable to the formula method. I miebt also point out that this 
objection may be urged against the present system of classification. 
Let me illustrate by a manufacturing establishment with which I 
am more or less familiar. This plant manufactures carriages, chairs 
and automobile bodies. In accordance with the existing rate man- 
uals there should be given to this plant a rate on the chair manu- 
facturing, a rate on the carriage manufacturing and a rate on the 
automobile body manufacturing, and a division of payroll would be 
required accordingly. A process classification would classify this 
plant as follows: Foundry, machine shop, wood-working department 
and painting department. Each of these departments is distinct 
and in each department work is done on all file products turned out 
by the establishment. With a cost accounting system the payroll 
expended on each product can be determined of course ; but it is the 
different departments that determine the hazards and not the partic- 
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ular article upon which the men happen to be working. I submit 
that a division of payroll in accordance with these departments 
would not only be more equitable but far more logical than the 
existing method of classification. 

MR. MICHELBACHER : In discussing Dr. Downey's paper, it should 
be understood that anything I say refers only to the practical side 
of the problem which is presented. 

I have no donbt that Dr. Downey's suggestions, if they could be 
carried out in practice, would very much simplify the writing of 
work-men's compensation insurance. From a theoretical standpoint, 
it is probably desirable to have as few manual classifications as pos- 
sible. With a few manual classifications, there will be a greater 
possibility of securing a sufficient payroll exposure for each classi- 
fication. This will insure accurate premium rates as far as such 
rates can be determined by experience. It also follows theoretically 
that the underwriting of workmen's compensation insurance will be 
simpler with a few general, broad classifications to govern the un- 
derwriter in classifying risks. These two advantages are probably 
offset by the practical dangers which will creep into the business, 
first, by reason of a division of payroll in a given risk which must 
be made in order to enable the insurance carrier to properly assess 
the risk for insurance in accordance with rates based upon occupa- 
tional or industrial classifications, and second, by reason of the dis- 
satisfaction such risk classification would arouse among employers. 

Mr. Downey very properly modifies his comparison between the 
German classification system and the classification system used by 
the Bureau in connection with its Basic Manual. He makes the 
general assertion that the "immense and varied industries of the 
German :Empire are comprised by some thirty-five risk groups," 
and then modifies this assertion by .stating that these thirty-five 
risk groups do not include territorial sub-divisions and that no men- 
~on has been made of the number of risk grades within risk groups. 

As a matter of interest, I have consulted the 24th Annual Report 
of the U. S. Commissioner of Labor, Volume I, and find that the 
risk tariff of the accident association for the glass industry com- 
prises six risk grades and twenty separate branches of industry. 
These should be compared with the number of classifications in the 
Basic Manual covering the glass industry, to secure a correct idea 
of the simplicity of the German system as compared with the 
Bureau system. 

It  is probably true that if the classifications in the Basic l~Ianual 
were grouped according to rate, we should find that our Basic 
Manual does not contain more than six risk grades for the entire 
glass industry. When the work of the Conference Committee on 
Pure Premiums has been completed, the entire basic manual will 
contain but one hundred fifteen risk grades. A~ the present time 
there are not more than one hundred seventy-nine risk grades. I t  
should also be noted that the branches of industry which are grouped 
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into six risk classes are more or less analogous to the manual classi- 
fications. For example, there is a classification "Manufacture of 
Plate and Window Glass"; another "Grinding of Mirror and of 
Plate Glass"; a third "~anufacture of Green Glass"; a fourth 
"Artificial Glass Flowers and Glass Fruits." 

The tariff for premium rates used by the Accident Association 
for the Building Trades of the Northwest in Germany comprises 
fourteen risk grades and approximately twenty-seven separate in- 
dustrial classifications. Again, the separate industrial classifica- 
tions follow more or less what Dr. Downey has been pleased to term 
the "entrepreneural" grouping method. There are, for example, 
individual classifications, for "Roofing," ~' Cabinet Making," "Tile 
Working," "Locksmithing," all of which goes to show that if the 
complete manual of rates for workmen's compensation insurance in 
Germany were compiled, it probably would be as lengthy as the 
manual used by the Workmen's Compensation Service Bureau. 

As I understand the situation, the German employers started 
out with an idea similar to Dr. Downey's idea; namely, thai all es- 
tablishments should be grouped roughly according to general, broad 
divisions of industry. These groupings of industry have resulted 
in the formation of the various accident associations. There are 
accident associations for the glass industry, for the building trades, 
for the textile industry, etc. I t  was then found necessary to estab- 
lish risk grades within these industrial groupings, in order that the 
cost of worlzmen's compensation insurance might be equitably dis- 
tributed among the members of the association. In the beginning, 
this formation of risk grades was made on the basis of occupation 
or process in a number of these associations. Experience has shown 
(according to the report of the U. S. Commissioner of Labor) that 
computations of risk ratings by occupations or processes are too 
complicated for use and that several accident associations, which 
had adopted this method, have been compelled to give it up, because 
of the difficulties in carrying it out into practice. 

What then is the lesson to be drawn from the German experience ? 
I t  seems to me to be just this: The German employers starting out 
with a plan similar to Dr. Downey's plan, found it practically im- 
possible to make that plan work out. The result was a modification 
of the rating plan to more nearly fit the industrial establishment-- 
the "entrepreneural" classification scheme had to be resorted to 
finally to make the mutual insurance scheme workable with the 
least amount of friction and dissatisfaction. We have found the 
same state of affairs in the United States in Washin~on, Nevada, 
Oregon and one or two other states where a general industrial 
grouping has been adopted for state insurance purposes in connec- 
tion with workmen's compensation laws. The dissatisfaction which 
exists among certain employers in these states causes me to very 
much disagree with Dr. Downey's contention that the "common ob- 
jection on the score of inequity is for the most part a misconcep- 
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tion." This then seems to me to be the greatest criticism, prac- 
tically speaking, of Dr. Downey's plan. Under present conditions, 
such a plan would create great dissatisfaction among employers who 
would not be satisfied to have their industries divided into separate 
processes and grouped roughly with other industries of somewhat 
similar character for rate making purposes. We find today that 
with our present manual there is quite a rivalry among employers 
whose plants are thrown into a given classification for an adjusted 
rate which will more accurately base the insurance premium upon 
the characteristics of the individual risk. 

Dr. Downey's plan, if put into practical application without any 
modifications whatsoever, would largely do away with the " S a f e t y  
First"  movement. I f  employers were to find their establishments 
divided by processes and grouped for insurance purposes with a 
resulting rate covering all of the risks in a given class, they would 
not be particularly interested in making their individual plant as 
safe as possible, for they would feel somehow that they were being 
assessed for accidents occurring in processes carried on in ~he worst 
possible manner and would consequently have no incentive to make 
their own plant as safe as it possibly could be made. 

A modification which would probably obviate this danger would 
be the application of a schedule rating plan in connection with the 
occupational or industrial process risk grouping scheme. Instead 
of using a universal schedule rating plan, however, it would be 
necessary to have many individual plans to take care of the various 
characteristics of the processes or occupations comprising the sep- 
arate risk groups. I agree that one universal schedule does not 
adequately meet the needs of the present rating scheme. The 
Workmen's Compensation Service ]~ureau recognizes this and has 
in preparation some seventeen individual schedules which will be 
used in connection with general classes of risks. Some day we 
shall probably have a schedule which is particularly adapted to 
risks engaged in woodworking, in glass making, in textile mann- 
factnring, etc. The application of these schedules will, however, 
be confined to the establishment. Under Dr. Downey's scheme, the 
rate to be used in connection with such schedule would be what is 
at present termed " an average rate" obtained by dividing the pay- 
roll in a given establishment according to the character of the pro- 
esses or occupations engaged in and using with these separate pay- 
rolls the proper rate. 

I maintain that the average rating of an establishment can be 
done under existing conditions in just as satisfactory a manner as 
it can be done under Dr. Downey's scheme. To further this con- 
tention, I need only point to formulae which have been developed 
by the Worlanen's Compensation Service Bureau, two of which are 
presented in a paper before the Society, entitled " S c h e d u l e  Rating 
By Formula." Take, for example, the so-called " Container" for- 
mula. This formula, if applied to an establishment where con- 
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fathers are made, would produce an adequate rate based upon the 
degree of container hazard presented in the given risk. A division 
of payroll would not be necessary. Experience for the separate 
processes would not be necessary, for existing experience will give 
all the information necessary to put the formula into practical ap- 
plication. 

Instead of rearranging the entire rating scheme, we can use the 
rating scheme we have at present with all of the experience which 
has been developed under this scheme, if formulae of this character 
are used wherever the.3" seem to be necessary. The application of 
,~ formula of this character requires some statistical investigation, 
it is true. An investigation must be made to determine the average 
percentage of employees in a given establishment engaged in the 
various processes, but this investigation can be made with the exist- 
ing machinery of the Inspection Department in a very short time. 
It  will not be necessary to compile three or four years' experience 
to make the plan workable, and moreover, a formula of this charac- 
ter will accurately rate risks in accordance with the individual char- 
acteristics of these risks. Formulae will therefore do away with 
any dissatisfaction which may exist among employers. Each risk 
will be rated upon its individual merits, and after all, this is the 
only practical basis of rating at the present time, because of the 
diversified character of our industrial processes. 

Buildings in which industrial establishments are housed differ 
widely; machinery used in creating ~ given product may differ 
widely; the character of the management and the moral hazard may 
vary widely from risk to risk; the physical condition of the plant 
may be entirely different as between two risks in the same town; 
widely different as between two risks situated in different states. 
All of these items must be taken into consideration. I t  is not fair 
to throw industrial establishments into groups and require the care- 
ful employer to pay for the losses of his careless competitors. 
Neither is it equitable to divide an establishment into processes 
and group processes for rate making purposes. 

In closing, let me point out that Dr. Downey's plan would in- 
volve ranch additional work for statistical departments. The pres- 
ent classification system could not be entirely dropped for at least 
five years, because of outstanding claims. This would necessitate 
having two systems in operation for five years. The dropping of 
the present system would require a complete revision of each statis- 
tical office with detailed instruction in the new order of things for 
underwriters and statistical employes. 

The work of the Statistical Committee of this Society in revising 
the Classfieation Code of the Bureau has made necessary the change 
of some two hundred thirty-five code numbers. Statisticians in- 
form me that this change will cause a great deal of trouble in their 
departments. Imagine, if you can, what a state of affairs would 
be created if the entire manual were suddenly dropped and a new 
manual substituted for new busines written after a certain date ! 
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Moreover, I am not so certain that Dr. Downey's plan would be as 
simple as he wishes us to believe. Because the rate is the same for 
"Foundries-steel" and "Foundries-automobile mfg.," it does not 
necessarily follow that employers will be satisiied with these rates. 
Rate makers will always be called upon to justify rates. The only 
justification of rates is based upon experience, consequently, the 
statistician would be called upon, under Dr. Downey's plan, to keep 
separate experience, for each process in each industry. This will 
cause the statisticians' classification code to become as complicated, 
or even more complicated than the present code. This state of 
affairs is, of course, predicated upon the fact that employers will 
not change. If  Dr. Downey's plan will do away with the necessity 
for justifying rates, then we may expect a simplification of statis- 
tical work. I do not believe, however, that Dr. Downey's plan will 
accomplish this end. 



SCHEDULE RATING BY FOR~ULA. 33 

SCHEDULE I:~ATING BY :FORiV~ULA. 

BY 

CHARLES S. FORBES. 

It  is the purpose of this paper to call attention to a method of 
rating compensation risks, which has already had some discussion 
and has been practically applied to several groups of classifications. 

A more or less general discussion of this method took place at the 
joint Manual Oommi~tee meeting in the Hotel Manhattan, the 
latter part of September. I t  was pointed out that in certain classi- 
fications, there were inherent differences of degree of hazard within 
the same trade arising out of the organization of the particular risk; 
that these differences must be treated to avoid discrimination; that 
the making of further sub-classifications would lead to a very great 
increase in the size of the manual, and an undesirable subdivision 
of statistical data, and that a possible solution of the difficulty lay 
in an extension of the schedule rating plan along the lines indicated 
by the treatment of "~etal  Goods, N.O.C." 

A word of explanation regarding this method is not amiss at 
this point, as the subject is one which is not generally understood 
outside of the various committees that have been responsible for 
the innovation. Considerable complaint had been made by manu- 
facturers over assignment to classification, "~e ta l  Goods, Iq.O.C." 
The ~anual rate was made high in order to furnish an adequate 
premium for certain risks involving a large stamping payroll. The 
application of the classification to risks of lesser hazard has pro- 
duced some injustice, the tendency has been to avoid the use of the 
classification, and many risks have been forced into other classifica- 
tions in order to escape the high rate. The committee found upon 
investigation that the essential difference between these risks lay 
in the percentage of stamping payroll as compared with the per- 
centage of non-stamping payroll, the hazard increasing directly 
with the percentage of stamping payroll. In many of these plants, 
however, it is very difficult to keep a separation of stamping pay- 
roll, as employes work interchangeably on stamping presses and on 
other machines. 
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The inspection department of the Workmen's Compensation 
Bureau, after an extended investigstion, proposed the following: 

': ~irst: l~isks assigned to ' Metal Goods ~frs.--N.O.C.' are sub- 
ject to a special inspection for the purpose of determining: 

(a) Percentage of machine workers. 
(b) Number of hand fed stamping presses. 
(c) The ~otal number of working machines. 

Second: The following formula is applied as a method for deter. 
mining the basic rate for such risks: 

( " ' )  1.36 -5 1.36 13.3 X M.W. X W.M~. ' 

where 
M.W. ~ machine workers. 

S.P. ~---number of hand-fed stamping presses. 
W.M. = total number of working machines. 

The resulting rate will be the basic rate for the risk, subject to 
the usual modification, in accordance with the Universal Analytic 
Schedule and experience valuation. 

The practical application of this formula has produced on the 
whole a very satisfactory result in the opinion both of the General 
Reference Committee of the Bureau and the Classification and 
:Rating Committee of the Compensation Inspection Rating Board. 

The general subject of " C o n t a i n e r "  hazard which was discussed 
at the Manhattan Hotel Conference has led Professor Whitney to 
work out the following method of treatment: 

1. The average percentage of employes engaged in 'Container' 
work should be determined for each classification. Designate this 
percentage by the symbol ' A.' 

2.. The relationship between the '" Container" rate and the gov- 
erning rate should be determined for each classification. If, for 
example, the basic rate for a governing classification is ..50 and the 
base rate for the " C o n t a i n e r "  classification is $2.00, this relation- 
ship would be expressed by the multiplier 4. Designate this factor 
by the symbol "" X . "  This factor can be determined from a con- 
sideration of the basic pure premiums. A statistical investigation 
need not be roade. 

3. On a given inspection, let the actual percentage of employes 
engaged in " C o n t a i n e r "  work to the total number of employes in 
the plant be " E . "  
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4. Let " Y ' "  equal the adjusted rate. 
5. Let " R ' "  equal the governing rate. 
6. Let " R '  " equal the container rate. 
7. Le t  "'Ro " equal the theoretical ra~e which would apply if no 

Container work were carried on. 
Professor Whitney assumes that the base rate for classifications 

of this character must be predicated upon a certain average condi- 
tion which contemplates a certain degree of "Container" hazard, 
and obtains, 

1. ( 1 - - A ) R o - 4 - A R ' ~ R  

3. (1--~)Ro +ER'~Y 

The first forumla is a special case of the second. 
Formula 1 states that the average governing rate for a given 

classification of the character is made up as follows : 
One portion is based upon the theoretical rate which should 

apply to the classification, if no " C o n t a i n e r "  work is carried on 
(Ro). This part of the rate is weighted by the average percentage 
of workers, not " C o n t a i n e r "  workers; the remaining portion of 
the rate is based upon the rate for " C o n t a i n e r "  manufacturing 
(R ' ) .  This portion is weighted by the average percentage of " C o n -  
ruiner" workers. In an average plant, the sum of the foregoing 
rates properly weighted is the governing rate for the classification. 
This formula is a special case of the general formula which we 
desire to use in properly distinguishing between risks presenting 
various degrees of " C o n t a i n e r "  hazard. 

In the actual case (not average), E is substituted for A and the 
rate Y must be determined. To determine the rate Y, it is neces- 
sary to substitute for Ro, the value obtained by solving Equation 1 
for Ro. This substitution gives the following formula: 

y = (1 -- E ) ( R  -- A R ' )  + ER ' (1  - A )  
1 - A  

= (1  - E ) ( 1  - AX) + EX(1 - A) R 
1 - A  

= (1  - ~ + ( E  - A)Xt~ 
1 - - A  

= R-~ ( E -  A ) ( X - 1 )  n. 
Â - A  
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The inspection departments have been asked to make a further 
investigation of the practical application of this formula, and the 
Rating Committees will gather as much experience as possible, in 
order to test its practicability. I t  is the general opinion of those 
who have made some examinations of the subject, that there are a 
large number of other classifications which, from a mathematical 
standpoint, present no difficulties under this method of treatment. 
The practical difficulties are: First, the derivation of a fair set of 
values for the elements of each formula by inspection of risks in the 
class; and, second, the evolution of a statistical method for testing 
these elements by experience. This latter proposition is a difficult 
one, and so far, has not been treated with any elaboration. 

The fire companies, however, have recently found a statistical 
method for attacking a similar problem in their rating formulas, 
and our problem is one which will yield to a serious attack. A gen- 
eral application of the method by the inspection and rating board 
of a locality would, in the ultimate analysis, supersede the present 
rating by manual. In other words, the manual rate for a classifi- 
cation would bear a decreasingly important part in the final rate, 
and the elements of the schedule would largely determine the rate 
of the particular plant. This rate would be worked out by the in- 
spection board, and filed with all companies for each risk, similar 
to the general method of rating adopted by the ilre insurance 
companies. 

We believe that this plan of rating has many possibilities as well 
as some difficulties, and the object of this paper is to bring the 
matter before the Society in order that a number of investigations 
along these lines may be started, and the whole subject receive the 
attention which the needs of the present manual will justify. 

It  is agreed by all that a further extension of the number of 
classifications is unwise, and some further method of rating must 
be devised in order to avoid obvious discriminations. The schedule 
method is one of the best solutions which has been offered up to the 
present time, and follows the experience of the fire insurance com- 
panies in their solution of the similar problem. 

ORA~ DISOVSSIO~ 

MR. S~NIOa: The application of the metal-goods formula has re- 
sulted in developing individual rates, in what appears to be an 
equitable manner, for a great many risks which prior to the adop- 
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tion of the formula were given a class rate of $5.67. In  practice, 
of course, every company and every employer who succeeded through 
the application of the formula in reducing the rate in a given case 
from $5.67 to a lower figure, was satisfied with the result. On the 
other hand, serious protests have come from companies and assured 
who were formerly rated under rela~ed classifications such as 
"brass goods mfg." or "copper and zinc goods mfg." or "sheet 
metal workers." 

The main difficulties which we have encountered were due largely 
to the fact that with the adoption of the metal-goods formula, 
nothing has been done to eliminate present classifications which 
include metal stamping as part of the operations. 

The reasons which have influenced the underwriters to rate metal 
goods on the basis of a mathematical formula developing an individ- 
ual rate for each risk, were due to the fact that the rate for metal 
stamping is extremely high and that it is difficult to secure a reliable 
and accurate division of pay roll from employers for stamping oper- 
ations. I t  was, therefore, primarily a practical necessity that  in- 
duced the rating board committees to adopt that  formula. 

Whether it is possible to defend i~s adoption upon any scientific 
grounds is another question. 

I f  it were possible to secure an accurate division of pay roll for 
stamping operations, it would be far preferable to write metal risks 
subject to a divided pay roll for stamping work. From the stand- 
point of the s~tistician, the experience results secured from the 
underwriting of a mixed classification like metal goods, n. o. e. are 
not satisfactory, for that  experience does not bring out clearly the 
necessary data and basis for rate-making. 

With reference to plants that manufacture confiners for their 
product, the suggestion that an individual rate be developed for 
each plant upon the basis of a mathematical formula is open to 
several objections. I t  is quite true that the present method of 
rating such plants is n~t satisfactory and is perhaps illogical and 
inconsistent. For instance, for plants that manufacture contain- 
ers for the use of their own products exclusively, a flat rate is ap- 
plied, the container portion of the plant being rated under the gov- 
erning classification. On the other hand, for plants that manu- 
facture containers for their own product and also sell such con- 
~ainers to outside trade, a division of pay roll for the container 
portion of the risk is allowed. The investigation which we have 
made indicates that it  is practical to divide the container pay roll 
in all plants. I t  would, therefore, seem to be doubtful as to whether 
i t  is advisable fo rate such plants upon any other basis than upon 
a divided pay roll. The application of a given formula upon an 
inspection will not, obviously, develop an absolute and accurate rate. 
There must enter into such formula items relating to average num- 
ber of employees or pay roll. Such items are necessarily speculative 
in character. 
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Furthermore, we meet with the serious statistical objection that 
the experience produced on risks of this character will not develop 
any correct basis for rate-making. It  would, therefore, seem that 
where we are confronted with the type of risks conducting separate 
operations, which are subject to fairly accurate pay roll returns for 
each separate classification, the most equitable results may be ob- 
tained by creating separate rates for the separate classifications 
and not by the development of a fiat rate for the entire risk. 

Ma. hfowBRx~: Mr. Forbes's paper presents some ingeniously 
worked formulse for differentiating between risks in the " Metal 
goods, n. o. c." classification according to the extent of stamping 
involved and for differentiating between risks similarly classified, 
in other cases according to the amount of container manufacturing 
done, without separating the pay roll in either case. 

At first glance the formulae seem to fill a real need but deeper 
analysis seems to show their use would not be an unmixed good, if 
good at all. The formulae for the " M e t a l  goods, n. o. c." classi- 
fication bring out as the rate the result of a theoretical but not 
actual division of pay roll between " Sheet metal works" and 
" M e t a l  stamping" but quote the rate under '~ Metal goods, n. o. c." 
under which classification presumably the experience would be re- 
ported. This experience would be of no value for rate-making and 
the rates for the classification will depend upon the experience 
with other types of risks, viz., " Sheet metal works " and " Stamp- 
ing," in lines where pay roll division is followed. This to my 
mind is a serious objection, k similar but slightly different ob- 
jection lies against the use of the second formula. 

Having previously indicated my belief in the soundness of Dr. 
Downey's views on classification I cannot but look upon the in- 
troduction and use of such formuhe as a step in the opposite direc- 
tion. To my mind it is much better policy to face the issue squarely, 
divide the pay roll where possible (I believe it can always be done for 
container work) and in other cases refuse to differentiate until the 
system of classification is so changed that differentiation naturally 
:follows. 
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INSPECTION AND SCHEDULE I:~&TING FOR COAL l~INE 

INSURANCE. 

BY 

H E RB E RT  ~ .  WILSON. 

When I was invited by your committee on program to address 
you on my subject I hesitated for some time to accept the invitation 
because I felt as a layman in appearing before you specialists con- 
cerning a matter which has occupied your professional talents for 
many years. I concluded, however, that regardless of my unfa- 
miliarity with the subject and the fact that the methods to be pur- 
sued by The Associated Companies in schedule rating are not yet 
fully developed, I at least should gain sufficient benefit from your 
discussion of my paper to warrant me in running this risk. 

You may recall that l i t .  Carl M. ttansen in his address two 
years ago before the International Association of Casualty and 
Surety Underwriters stated that there were three methods through 
which merit rating can be successfully applied. 

First, by assuming a hypothetically perfect plant, establishing the 
standards for safety therein and making charges for every devia- 
tion from these standards. 

Second, by establishing a hypothetically very poor plant, apply- 
ing the standards of safety established in the perfect plant, and 
crediting the owner for each item of standards complied with. 

Third, by establishing an average plant with sub- and super- 
standards and corresponding charges or credits for each item of de- 
viation therefrom. 

The first he calls the most logical and scientific because it 
keeps before us at all times the standard of perfection aimed at, 
but there are some objections to it, especially on psychological 
:grounds, because the base rate must be made comparatively low 
and be built up on by charging for deficiencies. 

The second method calls for a comparatively high base rate which 
has a bad effect on securing business. In crediting reductions 
~herefrom there is among others the objection that this method re- 
munerates the employers for obeying the law. 
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The third method is that adopted by the Workmen's Compensa- 
tion Service Bureau. This method has the distinct advantage that 
the base rate will be more easily determinable than under either 
of the other plans. I t  will more nearly approximate rates for 
insurance as based on the law of average. 

The method which has been tentatively adopted by The Asso- 
ciated Companies is a fourth one not enumerated by Mr. ]=Iansen. 
I t  is a combination of the first and third methods. I t  assumes the 
theoretically perfect mine, establishes standards for each item of 
hazard in that mine, with relative charge values for failure of any 
item to comply with the standard adopted. ~o deviation or dis- 
cretion is allowed the inspector from the charge values adopted. 
It  then establishes as the basis rate for each state or coal-mining 
district that rate which would apply to the average mine, one pre- 
dicted on the law of average over a wide area of the same type of 
coal formation, as derived from the large amount of statistical ex- 
perience available from state mine inspection departments, and 
standardized by the ~.  S. Bureau of Mines. 

It  is only necessary then to take the total mtmber of charges or 
deviations for the particular mine from the standard mine for that 
district, compare this with Be  number of charges which correspond 
with the average mine for the state or district, and the difference 
is the deviation from the average mine or the number of credits 
or charges against the particular mine. These applied to the base 
rabe adopted for the state or district give the adjusted schedule 
rate sought. 

The relations which the Department of Inspection and Safety of 
The Associated Companies bear on behalf of coal-mining risks to 
the several member casual~y insurance companies are quite similar 
to, though they differ in a few material respects from, the relations 
which the Inspection Department of the Workmen's Compensation 
Service Bureau bears on behalf of other industrial risks to the sev- 
eral subscribing casualty insurance companies. The chief point of 
difference is one which, however, while it affects the purposes of the 
two bureaus does not affect the methods employed in schedule rat- 
ing by The Associated Companies. This chief difference consists 
in the fact that the associated companies act as one pooled or 
syndicated interest, each member receiving one-tenth of the net 
premium collected and each lmderwriting and being responsible 
for one-tenth of the liabilities; whereas, the larger group of casualty 
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companies served by the Workmen's Compensation Service Bureau 
acts each independently in receiving the whole premium earned on 
any risk and being each solely liable for the whole of any risk 
underwritten by it. 

In some measure because of these differences, but particularly 
because the Department of Inspection and Safety of The Associated 
Companies had the way already blazed for it by the Work-men's 
Compensation Service Bureau, the former was confronted by a 
much easier task in the development of the me~hods of inspection 
and schedule rating necessary %o coal-mine insurance under work- 
men's compensation. Furthermore, there was available to The As- 
sociated Companies as a scientific basis for its manual or base rate- 
making and for its inspection and merit rating a large amount of 
fairly accurate statistical data concerning accidents in coal mines, 
their causes and the possible means of preventing them which had 
been accumulated by the various state mine inspection departments 
and had been co-ordinated and utilized in the experimental work 
of the U. S. Bureau of Mines. 

As a result of these conditions it seemed practicable at the 
outset to adop~ what has been by some called the most scientific 
method of merit rating, viz., that based wholly on charges as dis- 
tinguished from the system of charges and credits from a series of 
standards as adopted by the Workmen's Compensation Service 
Bureau. This decision was in a measure obligated, first by the 
opportunity to make use of the large amount of available statistical 
data showing fatalities by causes in each state, thus permitting the 
making of direct charges for improper mining practices or appli- 
ances in proportion to their effect on acciden~ frequency, and, sec- 
ondly, by the absence of standards as to safety in coal mining and 
the difficulty of fixing standards where the hazards are not those of 
machines, buildings or appliances but are chiefly such as differ with 
each mine according as the natural conditions under which the 
coal occurs and the methods of its extraction vary. 

The reduction of the total number of charges made by the inspec- 
tor against any mine to a system of credits and charges, thereby 
bringing into play the benefits of the merit system for schedule rat- 
ing, is simply effected by the expedient of adopting in each state 
or mining distxict a standard percentage of perfection correspond- 
ing with the average mine. Any deviation in the number of 
charges recorded for the mine inspected, above or below the average 
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adopted as standard for the state, furnishes the basis for converting 
the charges into credits or charges and of consequently reducing 
or increasing the base rate adopted for the state. 

There was available as a basis for the system the experience or 
statistical data tabulated by the Bureau of Mines from a study 
made of the causes of 49,733 fatalities officially recorded by state 
mining departments. These records extend over periods ranging 
from five to forty years according to the state. The Associated 
Companies has tested this data by the records of serious injuries, 
which are fairly extensive for some states, but less so in others, 
and ~hough probably not accurate in any are doubtless reasonably 
consistent as to ratios of causes and because of the large number 
of cases available. 

This accident experience by causes has been adopted by The 
Associated Companies as the basis of its system of inspection and 
merit rating. 

I t  has been grouped for each state into ten classes of physical 
and two classes of moral causes of accidents. These are used as 
experience multiples according to percentages of each to the total. 

The ratio of each of the ten classes of physical causes of acci- 
dents to the total fatalities studied was assumed to amount to sixty 
per cent. of all the preventive measures which might be adopted, the 
remaining forty per cent. of the preventive measures being allotted 
to the moral hazard or what the Workmen's Compensation Serv- 
ice Bureau classify under the heads of Safety and Welfare, and of 
General Order, Light .and Sanitation, which groups are desig- 
nated under the classification of The Associated Companies as 
Safety Organization and Safety Measures, respectively, to each of 
which is assigned one-half of the moral hazards. 

Because the statistics of fatalities for the earlier years were not 
so reliable as the more recent data acquired since the creation in 
1910 of the Bureau of Mines and because the data procured by the 
state departments for the Bureau of Mines since 1910 is of more 
scientific and co-ordinate nature, that only has been used in devel- 
oping the experience multiples or weights used in each of the twelve 
classes of accident prevention measures adopted as a basis of the 
rating scheme of The Associated Companies for the whole United 
States as follows: 
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I ,  
II. 

III. 
IV. 
¥. 

VI. 
VII. 

VIII. 
IX. 
X. 

XI. 
XII. 

Safety Organization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.0 
Safety Measures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.0 
Surface Hazards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.1 
Shaft Hazards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.6 
Haulage Underground . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.1 
Falls of Coal or Roof . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.3 
Explosives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.2 
Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.0 
Mine Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.8 
Coal Dust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.0 
Mine Fires . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.6 
~iscellaneous Underground . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.3 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  100.0 

The above percentages or weights will differ in each state accord- 
ing to its experience. Thus, in Alabama the weight for coal dust 
(explosions) is 10.9, whereas in Iowa where coal dust explosions 
rarely occur the corresponding weight is hut  2.1. Similarly, in 
Alabama the weight for falls of coal or roof is 23.0, and in Iowa 
35.4. 

Each of the above twelve experience classifications is subdivided 
i n k  a number of secondary causes each of which if removed would 
make the mine more safe in so far as anything can be made physic- 
ally safe with due allowance only for carelessness, negligence and 
unavoidable causes. This subdivision consists in dividing each 
class into 100 charge points or values and these are apportioned 
among the subdivisions of each class proportionally to their relative 
influences in producing accidents. Thus, for example under Class 
¥ I I ,  Explosives, the 100 points are distributed among fourteen 
charge items, the presence of any of which may cause an accident 
in the handling or use of explosives. These are: the kind of ex- 
plosive 10 points, surface magazines 4 points, maximum amount of 
explosive allowed per miner daily 8 points, method of carrying to 
face and storing underground 7 points, maximum amount and 
position of charge 12 points, use of mixed charges 4 points, methods 
of cleaning and loading holes 4 points, tamping material and 
method 5 points, shooting, by whom clone 10 points, method of 
firing 10 points, time of shooting 5 points, treatment of misfires 12 
points, careless use of powder and detonators 5 points, simultaneous 
firing of shots 4 points. Similarly, for the other classes. 

I t  is pertinent to sta~e here tha~ while the adopted method of 
arranging experience weights for each class by states was obligated 
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by the existence of statistical data by states only, it furnishes by 
no means an accurate or scientific basis on which to schedule rate 
coal mines. This is because there are sometimes found even wider 
differences in the hazards of coal mining within the borders of one 
state than exist between two separate states. This is clue to the dif- 
ferences in chemical composition and physical properties and oc- 
currence of the coal. For example, this difference is so wide and so 
well known in Pennsylvania, as between the anthracite and bitumi- 
nous districts, that fortunately the state mining laws and de- 
partments, as well as the statistics procured thereby permit the sep- 
aration of Pennsylvania into two distinct districts with separate 
experience weights. Actually, for schedule rating purposes, there 
should be at least three districts produced by a separation of 
the bituminous coal mines into those which are gaseous and those 
which are non-gaseous. Similarly, for the sta~e of Colorado, which 
like Pennsylvania, has a large catastrophe hazard, its mines should 
be divided and weights separately derived for at least three types or 
districts of coal in which the hazards of working differ materially. 
In Colorado, the chief catastrophe hazard is found in the gaseous 
or eoking coals in the extreme southern portion of the state and 
another district of like kind which occurs near the central part of 
the state. In another portion of the state there occur lignitic coals 
with which the dust explosion hazard is probably very low, anti in 
still another distric~ non-gaseous bituminous coals are found. I t  
is hoped through co-operation with the Bureau of Mines and also 
with the accumulation of experience by The Associated Companies 
to ultimately classify the coal mines by districts rather than by 
states. For the present this difference is cared for through the 
employment of inspecters skilled in the theory and science of min- 
ing as well as experienced in practical coal mining and inspection. 
Wherefore, a larger amount of personal latitude or deviation from 
the ilxed charge values recorded in the inspection book is permitted 
these inspectors than would be desirable or necessary were the 
classification by mining districts or ldnds of coal rather than by 
states. 

Regarding the apportionment under each class of the I00 charge 
points among the several hazards as illustrated above for Explo- 
sive% it is recogzfized that these are subject to some modification 
with experience, though the experience so far had by The Asso- 
ciated Companies indicates much less liability to change in this 



FOR COAL ~INE INSURANCE. 45 

respect than in that relating to geographic classification. There 
was fortunately available a large amount of detail statistical data 
regarding the causes of mine accidents which aided materially in 
apportioning the charge points among the various subcanses under 
each class, and in addition The Associated Companies were fortunate 
in securing the advice of a number of mining men well qualified to 
discuss the subject. These included mining engineers, mine super- 
intendents, state inspectors, the experts of the Bureau of Mines, 
and some of the more intelligent miners. 

The inspector is provided with a Coal Mine Inspection and 
Rating Record somewhat similar in general arrangement to the 
Universal Inspection Report of the Workmen's Compensation Serv- 
ice Bureau. In this, under the twelve primary classifications are 
printed 148 principal sub-classifications each with the correspond- 
ing charge value adopted. In examining a mine he credits by 
check mark each item which he fnds np to the standard provisionally 
adopted or enters the charge value in the appropriate column where 
~he item of hazard falls below the standard. No latitude is allowed 
the inspector regarding the number of charge points he shall enter 
opposite the charge item. He may record the printed value only. 
Any recommendation for change therein is made by him as a 
eovavaent. 

After examination of the Inspection Report by the chief inspector 
there may develop reasons for modifying the charge values and the 
standards furnished the inspector authorize under certain circum- 
stances the doubling of the charge value or its entire omission. 
Such remission of charge, for example, might be made under the 
classification Coal Dust even though the mine were dusty, were all 
sources of ignition removed, such as the firing of all explosives 
from the outside with all men out of the mine, coupldt with the 
use of no open lights and of low voltage, well insulated and grounded 
electric installation. Under such circumstances the only source of 
ignition and the only opportunity for explosion would be present 
when there were no men in the mine to be injured. An occasion 
for double charge by the chief inspector would be, for example, 
flagrant lack of discipline or a particularly bad practice in shoot- 
ing coal or the use of open or mixed lights in a gaseous or dusty 
mine. 

The inspector transcribes the rough note~ entered in his Record 
book to a carboned duplicate in letter form known as the Inspection 
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Repor~ one copy of which is retained in the Department of Inspec- 
tion an/[ Safety and one transmitted to the proposing company in 
order that the agent may take up in detail with the insured the 
nature of the hazards charged against this mine and may explain to 
him in detail or through reference back to the Department of In- 
spection and Safety have the mine operator technically advised as to 
the methods whereby he may correct the hazards charged and thereby 
earn on a subsequent inspection a reduction in his schedule rating. 

The total charges entered by the Inspector under each class in 
his Report are transferred to a l~ating Sheet which corresponds 
somewhat to the Universal Analytic Schedule of the Workmen~s 
Compensation Service Bureau. The office and adjusted corrections 
made by the chief inspector are then entered. A correction may 
also be made for catastrophe hazard and under certain conditions 
for the proportion of payroll affected. The adjusted charge under 
each class is then multiplied by the experience weight for that class 
in the particular state. The effect is to make the charges under 
each class bear a direct relation to the accident frequency for that 
class in the state; as for example the frequency due to falls of coal, 
or to coal dust explosions in the particular state as distinguished 
from the acciden~ frequency for the same class in another state. 

The sum of these products of charges for the class multiplied by 
the class weight is a total percentage of charges for the state, or 
conversely this sum subtracted from one hundred gives the total 
relative percentage of perfection of the particular mine. 

A number of methods of mathematically converting the total 
reduced charges or the percentage of perfection of the mine to 
a schedule rating have been tested. The essence of these lies in 
the adoption of a certain percentage of perfection as a standard or 
that corresponding with the average mine. This is also that which 
corresponds with the base or manual rate adopted for each state. 

The only other element of the schedule rating plan of The 
Associated Companies yet awaiting final adoption is ~he fixing of 
standards for the several hazards. This has now been done ~en- 
tatively and in a manner which will probably call for no more 
change hereafter than is now made from time to time in the 
safe~ standards adopted by the Workmen~s Compensation Service 
Bureau. In the case of the latter the s~andards are as a rule those 
of a mechanical nahlre such as safeguards to machinery, protection 
to platforms or stairways, or other artificial physical hazards. 
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The standards for safe~y in coal mining are almost wholly of an 
entirely different nature, as they concern natural hazards of all kinds 
to which physical safeguards are difficult of application. They 
relate to the occurrence of gas in coals of different kiMs and under 
different geologic and mining conditions. The occurrence of coal 
dust, its fineness and the condition of its admixture with air, its 
inflammability, the method of immlmizing it by removal or wetting 
or admixture with non-explosive coal dust; the character and tem- 
perature of the source of ignition which may explode gas or dust, 
such as an explosive of more or less amount and of various kinds, 
the nature of the detonator which will fully explode the charge or 
may cause it to burn or blow out; the manner in which the ex- 
plosive is placed which may effect its complete and harmless detona- 
tion or cause it to enflame or blow out; the resistance of the coal 
to the explosion which may affect either the possibility of igniting 
coal dust or the possibility of weat:ening the adjacent rock or roof 
thereby rendering it liable to disintegrate and fall at some subse- 
quent date; the heat of other sources of ignition such as electric 
sparks, the flame of an open light, in fact a hlmdred interrelated 
elements none of which alone is practicable of s~aMardization by 
the adoption of physical safeguards. 

The moral hazards have been standardized to some extent by fix- 
ing the ratio of foremen, shot bosses and other safety bosses or 
inspectors to the number of employees underground and modified 
by the conditions and distances of travel underground; by defining 
the safety organization requisite, and the educational measures to 
be adopted for acquainting the miners with the hazards and the safe 
methods of their occupation; by the extent to which first aid ma- 
terials and instruction, rescue apparatus, telephones, escapeways 
and other protective devices are necessary. 

For the purpose of standardization mines have been divided into 
five classes, those employing less than ~en men, those having be- 
tween 10 to 50 men, from 50 to 150, from 150 to 500, and over 
500 men, and the standards vary according to these classes. 

Like the Workmen's Compensation Service Bureau the purposes 
of The Associated Companies in establishing a Depad-ment of 
Inspection and Safety may he stated, as follows: 

To provide for the inspection of coal mines by mining men 
skilled in the inspection of mines with regard to the safety measures 
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applicable therein, and ~heir classification according to merit as re- 
gards the safety and efficiency of methods, appliances and ma- 
chinery, the care and discipline exercised in the management and 
conduct of the work, the history of the risk in respect to casualties, 
and such conditions, moral, physical or otherwise as may affect the 
safety of the mine operation. 

To secure to mine operators equitable rates of insurance as a 
reward for efforts made ~o reduce the number of accidents and 
eliminate the danger of personal injuries to workmen. 
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ACCIDENT AND I~EALTH INSURANCE FROM A2q 

~_CTUARIAT, VIEWPOINT. 

B ~  

WALTER I. K]'~G. 

Certain losses, the incident of which are unforeseen, do or may, 
sooner or later, fall to the lot of the individuals comprising any 
group of men. The chief function of insurance is to distribute 
these losses among all the members of the group so that no great 
strain will be borne by any individual. Of late insurance has 
further increased its usefulness in an attempt to reduce the losses 
sustained by the group, as evidenced by the accident prevention 
work of the casualty companies, the life extension work of the life 
companies and the fire prevention work of the fire companies. Yet 
the chief function of insurance still lies hi the proper distribution 
of the losses among the various members of a group as they occur. 

There are two fundamental principles to be observed in the dis- 
tribution of these losses. I t  is quite necessary 
First, that hi each case an actual financial loss be sustained. 
Second, that the losses inculTed be distributed among homogeneous 

groups. 
Insurance, then, is completely fulfilling the obligations of its 

existence when it compensates for each and every loss sustained, 
provided only a financial loss has been incurred and, further, those 
losses have been distributed among homogeneous groups. 

In life insurance the death of an individual constitutes the loss 
for which compensation is paid, and the rate at which these losses 
occur is known as the " rate of mortality." Upon the discovery 
that this "rate of mortality" followed certain well-defined laws 
and hence for all practical purposes could be measured in advance, 
rests the development of actuarial science. Previous to this dis- 
covery the losses incurred were distributed yearly among the various 
members of the groups insured, but after the development of 
actuarial science it was possible to determine the present value of 
the f~ture death claims that would occur in a given group and 
hence to distribute these losses in advance. So that today, while 

4 
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life insurance represents a distribution of losses, it represents a 
present distribution of future losses through the accumulation of a 
sinking fund. It  is possible, therefore, to provide for these losses 
by a definitely known uniform rate and thus make the burden on 
the individual as light as possible. 

Through the advent, then, of actuarial science, life insurance is 
provided to the public today in the best possible manner with the 
least disturbance to the normal run of everyday affairs. This 
change in distribution of losses, however--i, e., the change of dis- 
tributing future losses at the present time instead of distributing 
present losses at the present time--makes one more simple rule 
necessary, namely--it is necessary to be sure that "the insurance 
carried be commensurable with the loss likely to be incurred." 
Whatever the form of insurance carried, then, all losses, provided 
they fall within these simple rules, should be compensated for and 
in such compensation we have the fundamental basis of insurance. 

The benefits to life insurance from conducting the business along 
actuarial lines are many: 
First, Indemnity is furnished for all losses incurred in the group. 

This is possible because the tables upon which the distribution 
of losses is based are compiled by taking into consideration all 
losses incurred in the group. In this manner life insurance is 
completely fulfilling the obligation of its existence. 

Second, I t  is possible to spread the fluctuation in losses over a 
period of years and thus make a level charge and reduce the bur- 
den of caring for these losses to a minimum. 

Third, The benefits paid are standardized and hence are not sub- 
ject to fluctuation through competition. I do not mean by this 
that life insurance is not subject to competition. Of course it is. 
But it is not subject to competition through increase in benefits 
offered, but rather through competition in business efficiency and 
underwriting ability. 

:Fourth, Elimination of public dissatisfaction because if insurance 
is once procured, then, subject to certain conditions to be ful- 
filled by the insured, the indemnity is paid when the loss occurs. 
Such are some of the benefits derived from applying actuarial 

science to life insurance. Is it not, then, a feasible inquiry to 
ascertain if this science is not applicable to other forms of insur- 
ance? The purpose of this paper is to inquire whether or not 
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actuarial science can be applied to accident and health insurance 
and if so, if we cannot expect the above-named benefits to result 
therefrom. 

At the present time, while accident and health insurance is a 
current distribution of current losses, yet the charge is figured one 
year in advance. Rather the premium charged is fixed or deter- 
mined upon in advance and such policies written, and as much 
coverage granted, as the underwriter in his opinion deems the com- 
pany can grant and still have a profitable proposition. The sta- 
tistics of the home office are so kept as to enable the underwriter to 
determine what cases he can take and what cases he must leave 
alone. 

Such a viewpoint is quite contrary to what constitutes the true 
function of insurance as measured by the three rules previously enu- 
merated-namely : 
First, Has an actual financial loss been sustained ? 
Second, Have the losses incurred been distributed among homoge- 

neous groups ? 
Third, Is the insurance carried commensurable with the loss likely 

to be incurred ? 
Measured from these standpoints, accident and health insurance 

should furnish indemnity for all actual financial losses incurred 
through reason of accident or sickness, provided only the protec- 
tion is procured in advance and there is nothing about the indi- 
vidual risk to make it unduly hazardous. But how far short the 
present viewpoint falls below this ideal standard can be shown by 
a little review of the business. 

Under the present conditions accident and health insurance per- 
forms many functions, most of which are of public benefit. 
First~ It insures against loss of life from accidental means. 
Second, I t  insures against loss of sight or limb from accidental 

means.  

Third, I t  insures against loss of time through disability on account 
of accident or sickness. 

Fourth, I t  provides many special benefits which are limited only by 
the fertile imagination of the underwriter. 
The benefits granted under classifications IVos. 2 and 3 are not 

covered by any other form of insurance and in furnishing these 
benefits and thus recompensing society for actual financial loss in- 
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curred, accident and health insurance is today fulfilling in a man- 
ner the chief obligation of its existence. 

There is considerable dissatisfaction, however, a~ the present 
time in the manner in which this function is performed. I t  has 
been easy for competition to drive companies to add one feature 
after another to their policies, particularly since they had no real 
knowledge as to the cost of their various features, until a point 
has been reached requiring a very free use of the cancellation priv- 
ilege and limitation of liability privilege granted in the contracts. 
The result of this has been to restrict the legitimate field of acci- 
dent and health insurance to offering special privileges to the so-to- 
speak super-standard cases, and in doing this accident and health 
insurance is failing to fulfill its legitimate field in insurance. 

Previous attempts to adjust these troubles have failed chiefly 
because the companies have not recognized the fact that accident 
and health insurance must ultimately indemnify for all legitimate 
losses and that to do this, they must have a recognized standard 
table to measure these losses by. The statistical committee of the 
Association of Accident and Health Underwriters is working 
at the present time, preparing tables showing the cost of the special 
features in the contracts. This is a good thing, but in the writer's 
opinion does not go far enough. If  they succeed in eliminating 
these special features, they will be no further advanced as far as 
fulfilling the true function of accident and health insurance is con- 
cerned than they were before competition made the companies add 
these special features to their policies. What the business really 
needs is a table by which the losses can be accurately measured and 
the future operations of the companies based thereon. 

The theoretically true function of accident and health insurance 
today, as it seems to me, is to distribute at an annual level pre- 
mium, or its equivalent, the future losses, which will occur during 
the working period of a man's life, arising from loss of sight or 
limb or hearing, and loss of time through disability resulting from 
accident or disease. This can be done only through the application 
of actuarial science to accident and health insurance and the ques- 
tion involved then is: " I s  it possible to apply actuarial science to 
the problem at hand ?" 

Our ability to apply actuarial science to this problem depends 
~lely upon our ability to deduct adequate tables from material 
possessed. We need tables giving: 
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Rate of disability from accidental causes, 
Rate of disability from disease, 
Rate of loss of sight, 
Rate of loss of hearing, 
Rate of loss of limb. 

For convenience we will consider only the "Rate of Disability 
from Disease." By this we mean the number of days' sickness from 
disease to each year of exposure, it being necessary only that the 
disease be incurred during the year o~ exposure. The principles 
involved in discussing the formation of this table would be appli- 
cable to the formation of all the tables above indicated. 

One would find two difficulties in trying to formulate such a 
table at the present time: 

1. Most of the statistics kept by the companies in the past have 
been on the basis of premiums received and losses paid. This 
measure shows only whether the companies are conducting their 
business at a profit or not and in no way gives an accurate measure 
of the probable rate at which the losses will be incurred. I t  is not 
impossible, however, to obtain an adequate measurc i. % the ratio 
of the days of sickness to years of exposure from the statistics in 
possession of the various companies. 

2. All companies have made a free use of the cancellation clause, 
which fact probably has affected the statistics more than any one 
thing. 

The results obtained, then, would be rate of disability from dis- 
ease in cases subject to cancellation at option of the company. 

With these exceptions, then, it would be quite possible to formu- 
late adequate tables from the data at hand and with the companies 
conducting their business on such a table for some time, with the 
view of ultimately eliminating the cancellation privilege, i~ seems to 
the writer that it will be possibe to bring the accident and health 
business in the end to the point where it will perform its full 
legitimate functions. For 

First, subject only to the cancellation clause, there would be avail- 
able a hue  measure of the future losses and the companies can begin 
~o distribute future losses, as in life insurance, among present 
policyholders at a nominal level premium through sinking Ands or 
reserves. 

Second, with the policyholder acquiring an increasing interest 
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in his policy each year, through the accumulation of the sinking 
fund, there will be every reason for him to continue his contract 
in force from year to year, resulting in less lapsing and twisting 
of the business. 

Third, with the contract a continuing one rather than a renew- 
able term policy, it would be quite possible to reduce the acquisi- 
tion expense and thus reduce the total expense to the insured. 

Fourth, with a definite measure for the cost of each provision 
granted in the policies, all competition extending the coverage of 
policy contracts would 'be eliminated and a healthy competition 

• based, as in life insurance, upon economy of management, under- 
writing ability ancl financial ability established. 

In fact if the business was conducted along actuarial lines, based 
upon tables as above described, it would be quite possible to elimi- 
nate most of the present objections to the business and the manner 
in which it is fulfilling its obligations, with the possible exception 
of the cancellation clause, and furthermore it would furnish the 
only feasible basis for the ultimate elimination of this clause. 

Since so many benefits are to be derived from treating accident 
and health insurance from an actuarial viewpoint, the question 
arises: "Why has it not been tried before ?" I have not been able 
to answer this question to my own satisfaction. 

We find from the early history of accident and health insurance 
that it was started without any knowledge of the proper rates nec- 
essary for the safe conduct of the business, and hence the under- 
writers had to feel their way along, giving a little more coverage 
~or a definite premium as experience and competition dictated. 
This naturally led to the habit of viewing the business from the 
standpoint of measuring the dollars paid out against the premiums 
received, and as competition has become more and more keen, this 
experience as above indicated has been analyzed from the stand- 
point of policy forms, agencies and territory, and the results of a 
free use of the cancellation clause investigated. As one would natu- 
rally expect, each one of these elements has been shown to have its 
effect upon the total experience, and, therefore, underwriters have as- 
sumed that it would be impossible to construct a table from data 
subject to such a wide variation. 

Few people acquainted with actuarial science, which requires 
a peculiar training i~self, have worked compiling accident and 
health statistics. 
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And finally the effect of the variation in the experience has 
been given its greatest possible prominence in considering the acci- 
dent and health contract as a one-year term contract. To illustrate 
the results of this, take an increase of 50 per cent. mortality in life 
insurance. Such an increase in mortality would increase the net 
premium at age twenty of a one-year term policy about 50 per cent., 
of an ordinary life policy about 30 per cent., and of a twenty-pay- 
ment life policy about 25 per cent. In other words, the maximum 
effect in life insurance of such an increase in mortality is shown in 
the one year term contract and underwriters have always looked af 
the variation in disability in accident and health insurance from 
the standpoint of its effect upon a one-year term contract. If  life 
insurance was written only on the one-year term plan and the 
underwriters realized that among apparently insurable risks occu- 
pation could cause a variation in mortality of 126 per cent., habitat 
of 78 per cent., physique of 180 per cent., personal history of 105 
per cent. and family history of 194 per cent., one would not be 
surprised fl fhat drew the conclusion that among such a heteroge- 
neous conglomeration it would be impossible to deduce a mortality 
table which would in any way measure the fuhlre losses in life 
insurance. Yet such tables have been in use and have adequately 
performed their duties for many a year. 

I am unable to find out from available data if the variations in 
accident and health experience, on account of cancellation clause, 
agents, territory and policy forms, are really as important as the 
many variations caused by similar reasons in life insurance. The 
variations in premiums charged by various companies for different 
classifications in accident insurance do not show an ~lnm~nage- 
able variation. To illustrate: 

Rate Pre~um Per Cent. Increase 

Se lec t  a n d  p r e f e r r e d  . . . . . . . . . . . . . .  $ 5.00 .00 

E x t r a  p r e f e r r e d  . . . . . . . . . . . . . . . . . . .  6.00 .20 

O r d i n a r y  . . . . . . . . . . . . . . . . . . . . . . . . . .  8.50 .7G 

Medium . . . . . . . . . . . . . . . . . . . . . . . . . . .  1L00 1.20 

Probably the greatest proportion of business has been written 
under the first three classifications showing a variation of less than 
75 per cent. Again it has been a rule-of-thumb principle of 
various companies that of health premiums 50 per cent. was required 
for loading and 50 per cent. for net premium to cover losses; in 
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accident insurance 50 per cent. for loading and 30 per cent. to 35 
per cent. for weekly indemnity losses and 15 per cent. to 20 per cent. 
for death and dismemberment losses. 

Considering this and looking at the figures of premiums received 
and losses paid, reported to the state of Connecticut during the last 
five years, we find as follows: 

ACCIDENT EXPERIENCE. 

year Pr ~miums Claims Per cent.  

1910 $14,948,650 $5,891,231 39.4 
1911 15, 530, 935 6,622, 466 42.6 
1912 16, 776,190 7,567,837 45.1 
19I 3 17,260, 084 8,204,198 47.5 
1914 17, 006, 774 7, 552, 955 44. 4 

81,522,633 35,838, 687 44.0 

~ALTH EXPERIEI~CE. 

1910 3, 963,198 1,626, 203 41.0 
1911 4,301,489 1,855,321 43.1 
1912 4, 645,067 2, 011,460 43.3 
1913 5, 212, 274 2, 289, 862 43.9 
1914 5,374,230 2, 426, 248 45.1 

23,496, 258 10, 209, 094 43.4 

During five years, then, taking the underwriting methods of all 
companies reporting to the state of Connecticut, with all their 
various policy forms, habitat of insured, methods of treating cancel- 
]ation clause, etc., there were produced results where the greatest 
variance in accident experience was 4.6 per cent. from the average and 
in health insurance 2.4 per cent. from the average. Even though 
these figures are based on premiums received and claims paid, 
where the possibility of fluctuation is the greatest, yet the small 
variation in percentage of claims is remarkable and clearly indi- 
cates to the writer's mind the feasibility of basing the operations 
of accident and health insurance upon accurately constructed tables 
and according to actuarial methods. 

I know that this opinion will probably be challenged by the ma- 
jority of the people in the accident and health business as theo- 
retical and impractical. They all must admit, however, that the 
business today is suffering from a ruinous competition through the 
extension of coverage in the policy contracts; that there is public 
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dissatisfaction with the free use of the cancellation clause caused 
thereby and that there is a great demand for its elimination; and 
that there is bound to be a reaction against the use of the one-year 
term contract, where lapsing, twisting and large acquisition expense 
makes it possible for the company to return to the policyholder 
only 50 per cent. of the premiums paid in by him. They must not 
only recognize these facts but they must recognize a growing tend- 
ency on the part of legislatures to try to cure these evils through 
standard provisions, and unless something be clone there is a great 
possibility that this agitation will develop standard benefits or even 
standard contracts. 

If any way is possible and I believe it is through the method 
outlined above--for the companies ~o effect a cure themselves, where 
the benefits will automatically be standardized, where it will be pos- 
sible through the elimination of the one-year term contract to re- 
duce the acquisition expense, and offer better inducements for the 
prevention of lapsing and twisting, and where the companies will 
have a safe foundation to establish a method which will ultimately 
eliminate the cancellation privilege granted to them at the present 
time, then I feel that such steps should be taken by the companies to 
bring these changes about before they bring upon themselves the 
restriction of legislative enactments. 

o ~ L  mscussIo~ 

~E. LAIRD: I agree with hlr. King in his s~atement that the 
logical form of accident and health insurance is a non-cancellable 
policy granting protection against disability during the working 
period of life. I t  seems to me, however, that a standard disability 
table based on the experience of American companies under the 
usual cancellable contract would be of little use in determining the 
premiluns for benefits under a policy with no cancellation clause. 
A better guide woulcl be found in some European experience, such 
as that of the ~anchester Uni~. 

One company in Connecticut is already issuing a non-caneellable 
disability policy in connection with life insurance and a deferred 
life annuity. Unfortunately, however, when we calculate premiums 
on what are considered the most suitable tables now available, and 
make allowance for the different conditions under which the busi- 
ness will probably be conducted, we obtain rates which do not look 
particularly attractive to the man who does not recognize the value 
of the non-cancel]able feature. With a few exceptions, the only 
prospects who appreciate the value of a non-cancellable policy are 
those who have had their accident or health insurance cancelled, 
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and as these persons are presumably impaired risks, they are not 
acceptable under the non-cancellable policy at the premiums charged 
for select risks. 

According to the experience of the Manchester Unity, 1893 to 
1897, with 3½ per cent. interest, the terminal reserves under a 
policy granting indemnity of $10 a month (payable during dis- 
ability but terminating at a stipulated agc 60, 65 or 70) are as 
follows : 

1. ?KEM/UMS AND BENEPITS CEASING AT AGE 60. 

E~d of Year  Age 20 Age 30 Age 40 

$ 6.45 
13.64 
21.10 
27.83 
32.51 
33.61 
26.00 

0 

$ 8.89 
17.29 
23.91 
27.31 
22.47 

0 

5 
10 
15 
20 
25 
30 
35 
40 

$ 9.79 
16.96 
16.67 

0 

2. P~v.MmMs AnD BENE~TS CEASr~G AT AGE 65. 

5 
10 
15 
20 
25 
30 
35 
40 
45 

$ 8.88 
18.99 
29.95 
40,95 
51.18 
59.24 
60.99 
48.25 

0 

$12.61 
25.48 
37.84 
48.37 
52.99 
43.72 

0 

$15.87 
30.46 
39.81 
36.25 

0 

3. PKEMr~MS AND BENEfiTS CEASING AT AGE 70. 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 

311.15 
24.09 
38.56 
54.11 
69.95 
85.70 
98.32 

102.17 
82.67 

0 

$16.28 
33.86 
51.97 
70.28 
85.77 
92.89 
77.32 

0 

$21.89 
44.51 
64.79 
77.39 
68.38 

0 

Mm MOWBRAY: This paper is interesting and important because 
it approaches the topic of personal health and accident insurance 
from a new point of view. Heretofore we have been accustomed 
to look upon this branch of insurance, more than most others, from 
the standpoint of private enterprise. Mr. King invites us to con- 
sider its problems from the social-service point of view. In  the 
light of the trend of public opinion, traceable through the Arm- 
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strong legislation, the fire insurance rate regulation movement, and 
more lately the compensation movement, toward this point of view 
when insurance in any of its branches is under consideration the 
paper is most timely. The future of the health and accident 
business as conducted by private companies seems to depend, in the 
final analysis, on the reconciliation of these two points of view. I 
do not believe they are entirely irreconcilable, and Mr. King points 
out what seems to be a way of approach. 

Mr. King points to an increasing equity in the non-cancell-able 
policy, as a safeguard against twisting. How far this will be so 
is not apparent on the face of things. I t  is well known to those 
who have studied the life insurance side of our profession, that the 
size of reserves depends on rate of ~ncrease in mortality, rather than 
merely the rate of mortality. Does the rate of morbidity increase 
with sufficient rapidity to produce substantial reserves ? 

While we cannot wholly ignore the apparent showing of the suc- 
cessive investigations into the experience of the ~anchester Unity, 
that the extent of morbidity as a whole is increasing, there may be 
factors present affecting that experience which would not _be present 
in personal accident and health insurance of the professional and 
middle classes. These factors are a growing tendency to make 
claims on the part of the insured and the stress and pressure of 
modern industrial life. 

I t  may be that the failure to find an increasing rate of morbidity 
with age in the studies of American experience heretofore made, is 
due to the exercise of the cancellation clause or its equivalent the 
refusal to renew. If  this is so it casts doubt upon the value of 
experience based upon one year term policies as the basis of rates 
and reserves for non-cancellable contracts. But Mr. King's pro- 
posals at least ea]l for careful consideration from those in charge 
of this branch of the business. 

MR. JA~.s  D. CRAIO: I agree with Mr. ~owbray in his state- 
men~ that health policies issued for the working period of a man's 
life, assuming this to be up to age 60 or 65, would not produce such 
large reserves as are carried by life insurance policies under whole 
life contracts, unless some provision were included for an old 
age annuity commencing at the expiration of the health insurance. 

I think the principal reason why actuaries have limited health 
policies to the one-year-term plan and included the cancellation 
clause is that they were afraid of an increasing rate of morbidity. 
While it is perfectly true, as Mr. King says, that no health tables 
have been prepared in this country, nevertheless standard tables 
have been prepared from the experience in England and each table 
has shown a higher rate of sickness than the previous tables, with 
the latest the Manchester Unity 1893-1897 showing the highest 
of all. The increases may have been due to the general increase in 
the sickness of the country at large or it might have been due to a 
larger proportion of lives husured in more hazardous occupations or 
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in less healthy conditions. The last Manchester Uni~y Table was 
the only one that attempted to go into the question of occupation by 
preparing four different rates to cover different industries. The 
increase may also be partly due to the insured's increased desire for 
participation in benefits, reflecting itself in recent years in applica- 
tion for sick pay on account of accidents or sickness, whereas in 
earlier times such incapacity would not have prompted any demand. 

Whatever the cause, it is very probable that actuaries now realize 
more than ever before that the business of health insurance is more 
of a managerial proposition than an actuarial calculation and that 
when policies are issued on the one-year term plan with the cancel- 
lation clause, the power rests with the companies to change the 
basis of calculation whenever different conditions make a change 
desirable and prevent companies from being bound for long periods 
by contracts which become unprofitable when hazard increases be- 
yond that upon which the premiums were 13redicated. 

If long term contracts were to be issued without the cancel- 
lation clause, the actuary would not feel secure in his quotation 
unless he either provided an ample loading or else based his prem- 
iums upon select tables which in themselves provide for an increas- 
ing rate of sickness. 

MR. FLYNN: Discussing the question as to whether the rate of 
sickness is decreasing or increasing from year to year, I would say 
that a study of the experience for the past ten years of The Trav- 
elers Insurance Company upon its personal health business shows 
no increase and, in fact, a very slight decrease. Examining the ex- 
perience by three groups of ages, the younger ages (under 30 years 
of age), the middle ages (ages 30 to 50 inclusive) and the old ages 
(age 51 and over), we find no marked divergence from the slight 
decrease in the rate shown for all ages combined. This experience 
is based upon one year renewable term contr.acts which cover all 
diseases and which contain the privilege of cancellation or declina- 
tion of renewal by the company. I t  is impossible for us to say to 
what extent the exercise of the last two privileges of the company 
has operated to modify the rate of sickness. Then again, the rate 
may have been affected largely by improvement in selection of busi- 
ness; that is, by selection from the more healthful localities, the more 
healthful age groups, and so on. The only conclusion which can 
be drawn is that, while the experience of American insurance com- 
panies writing health insurance upon the usual one-year renewable 
term plan may be of great value to the companies as a guide in the 
selection of business, it cannot throw much light upon the general 
question of the increase or decrease from year ~o year in the rate of 
sickness of the whole population--or of the preferred classes of the 
whole population. 
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I~ATING PERMANENT DISABILITIES IN CO-~vIBINATIOI~. 

B~y 

G. F. I~IOHELBACHEE. 

The question of rating permanent disabilities in combination is 
one with which every Industrial Accident Commission will have to 
deal at some time. 

There are a great many employees working today who have suf- 
fered a permanent disability involving the loss of an eye or an arm, 
or some other part of the body, who are likely to be injured again, 
the second injury resulting in permanen~ disability and causing a 
combination of injuries which must be rated. 

The Industrial Accident Commission of the State of California 
has had occasion to discuss several cases of this character. In one 
instance, a worker who had previously lost the sight of one eye 
suffered to~al blindness as the result of a subsequent injury. This 
case was as severe as any but there were many other cases of similar 
character where the separate injuries were of less importance. 

The question of adequately compensating employees for disabili- 
ties of this character is a very interesting one, and several plans 
have been suggested. During the recent session of the California 
Le~slature a plan was proposed to the commissioners of the In- 
dustrial Accident Commission which would have removed all per- 
manently disabled employees from the protection of the Workmen's 
Compensation, Insurance and Safety Act. This scheme would have 
required employees who suffer permanent injuries to furnish their 
own protection by purchasing insurance in the form of personal 
accident policies. The idea was to prevent, a discrimination against 
crippled workers, for it is a foregone conclusion that if the Com- 
mission were to allow to~al permanent disability for the loss of a 
second eye, employers would not care to have one-eyed workers in their 
employment. The permanently disabled worker under this scheme 
would be called upon to pay his insurance premiums regularly to 
his insurance carrier for his personal protection, and the cost of 
his personal insurance would represent the price of an opportunity 
to seek employment without being discriminated against because of 
a more or less crippled condition. It goes without saying that this 
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plan was not proposed by an insurance man, for it is a well known 
fact that insurance carriers are not particularly anxious to secure 
substandard risks. This plan would have removed employees from 
the protection of the Act, and would have placed them in a position 
where they might possibly have been unable to secure protection at 
all, or if protection were secured it would have been necessary to 
purchase this protection at a cost in excess of the cost upon which 
the proposed scheme was based, that is, the cost of insurance for 
the standard man. 

Another suggestion which has been followed in California is a 
• good one practically, for its tendency is to overcome the discrim- 
ination which might exist should permanent disabilities of this 
character be rated in another manner. At present, the Industrial 
Accident Commission of the State of California rates permanent 
disabilities with reference to the immediate injury only, leaving out 
of consideration all injuries which might have existed previously. 
An eye is an eye, and each worker receives the same amount 
whether the loss of the eye causes total blindness or not. 

The Commission was forced to assume this attitude because cer- 
tain large employers threatened immediately to discharge all 
workers who were crippled in any way should another method of 
rating these disabilities be adopted. 

The plan which we propose io discuss here is not of practical in- 
terest under existing conditions, because this question of meeting 
the discrimination against crippled workers is not taken into con- 
sideration. I t  is of interest only from a theoretical standpoint. 
This should be borne in\mind in criticizing the plan suggested. 

I t  is probably known to all readers that the California schedule 
for rating permanent disabilities makes use of the percentage system 
by rating permanent disabilities in accordance with the loss in earn- 
ing capacity produced by the injury. Certain injuries which are 
conclusively presumed to create total permanent disability are enu- 
merated; in all other cases the degree of permanent impairment is 
measured by comparing the injury to be rated with the injuries 
enumerated as causing 100 per cent. impairment, by taking into 
consideration not only the item of physical injury but also the items 
of occupation and age. The schedule of compensation itself, as set 
forth in the Act, makes full use to a certain degree of physical im- 
pairment of the rehabilitation theory. Theoretically, the rehabili- 
tation theory is used for disabilities rated 60 per cent. and under. 
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The reason tot  using the rehabilitation theory tip to 60 per cent. 
impairment has been very thoroughly explained by Professor A. W. 
Whi~ey in a paper presented before the Actuarial Society of Amer- 
ica, Vol. XI¥ ,  Part I I ,  Ne. 50. After carefully investigating the 
subject, it  was determined that the worker himself requires 40 per 
cent. of his wage for his own support. When a worker is 60 per 
cent. impaired he can theoretically earn but 40 per cent. of his 
former wage, which in accordance with the result of this invesUg~- 
tion is sufficient to provide for the upkeep of the worker alone, 
leaving no funds for the maintenance of the worker's family ; con- 
sequently for a 60 per cent. permanent impairment the same amount 
of compensation is awarded as is awarded in the case of death with 
total dependency. Theoretically, the family of the worker who is 
60 per cent. disabled is in just exactly the same circumstances as 
the family of the worker who is killed outright, for every cent the 
worker can earn following a 60 per cent. permanent impairment 
is used for the support of the worker and nothing is left to support 
his family. 

Under 60 per cent. the rehabilitation theory used with reference 
to the Work-men's Compensation, Insurance and Safety Act, allows 
an injured person if permanently disabled, a period of 4 weeks 
from the date of injury for every 1 per cent. of physical impair- 
ment in which to regain his former efficiency as a wage earner. 
Thus, the worker is given 80 weeks for a 20 per cent. permanent 
disability, in which time he must regain his former status as a wage 
earner in the industrial community. 

/~ow take the ease of a worker who is say 80 per cent. disabled. 
This worker cannot theoretically earn the 40 per cent. of his former 
wage required for his own support. Unless he receives an adequate 
amount of compensation the cost of his upkeep will become a drain 
upon his family, to the extent of 20 per cent. of his former wage. 
The family in the case of a worker who is 80 per cent. permanently 
disabled is not in as good a position financially as the family of the 
worker who is killed outright. The worker, as far as the family is 
concerned, is worse than dead, because as before mentioned, the cost 
of his support becomes in part a drain upon the earnings of the 
members of his family. 

In this case, and in all cases where injuries are sustained which 
are rated over 60 per cent., the family of the worker receives com- 
pensation equivalent to the compensation received in the case of 
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death with total dependency, and the worker is provide~with a pen- 
sion of a percentage sufficient when taken together with the per- 
centage of his former earnings he is theoretically able to earn, to 
make up 40 per cent. of his former earnings. In  the case of the 
worker who is 80 per cent. permanently disabled, this pension is 20 
per cent. ; in the case of a worker who is 100 per cent. permanently 
disabled this pension is 40 per cent. For practical reasons, no 
pension is paid until the amount of the pension is 10 per cent. 
Thus a worker does not receive a pension unless he suffers a 70 per 
cent. permanent impairment of his earning capacity. For these 
same practical reasons, the rehabilitation theory is accepted for dis- 
ability up to and including 69~ per cent., and the same method of 
allowing 4 weeks rehabilitation time for each 1 per cent. of dis- 
ability is followed. Thus the worker who is 695 per cent. perma- 
nently disabled, receives compensation for 279 weeks. The re- 
habilitation theory is not, therefore, carried to its lo~cal conclusion 
in the Workmen's Compensation, Insurance and Safety Act, be- 
cause persons who are badly disabled are not considered as being 
able ever to regain their former earning capacity. 

The dividing line has been placed at 60 per cent., and for all 
practical purposes at 70 per cent. Below 60 per cent. or "10 per 
cent., the rehabilitation theory is accepted. 

I f  a man receive compensation for 120 weeks, for example, at 
the end of the 120 weeks his status as a worker should have been 
regained. For purposes of simplification, we shall assume that the 
rehabilitation process proceeds as a simple function of time allowed 
for its completion. In the case cited, at the termination o f  60 
weeks the person will be supposed to have regained 15 per cent. of 
his earning capacity, or to have assumed a status which we may 
term an 85 per cent. status. Under these conditions, the worker 
at the end of 60 weeks must be considered 15 per cent. inefficient, 
or 85 per cent. efficient. 

In all cases, then, whenever the aggregate amount of compensa- 
tion called for by a rating determined by consulting the schedule 
for the rating of permanent disabilities has been paid the injured 
person will be assumed to have regained all of his lost earning 
capacity. In  some instances, the earning capacity, as far as one 
particular employer is concerned, is regained immediately, as for 
example in the case of the laborer who loses an eye and is imme- 
diately given employment as soon as he is able to return to work 
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by the employer in whose employment he was injured. In eases of 
this kind the compensation money is assumed to constitute a fund 
with which the employee will meet future contingent wage losses 
due to inability to find work to perform because of a loss in com- 
peting power. 

When we speak of the status of a wage earner, we mean his power 
to get along in the industrial community as an industrial worker. 
I f  a crippled worker cannot secure employment we must provide a 
fund which, while allowing a proper share of the burden to fall upon 
the employee, maintmins a certain standard of living. While a worker 
is actually disabled, he is allowed 65 per cent. of his average weekly 
earnings under the California Act. This places a burden of 35 per 
cent. of the employee's average weekly earnings upon the employee 
himself, and requires that he meet the contingency of disablement 
by industrial accident through some method of personal provision. 
In cases of permanent disability where the percentage of disability 
is low, the worker will probably be disabled principally through 
the effect of competition in his line of employment. Crippled 
workers find it difficult to find employment. I t  takes them longer 
to secure employment. Crippled workers are the first to suffer 
when periods of depression in the trade cause employees to be laid 
off. They are laid off for a ~o-reater period of time than workers 
who are sound, because of their crippled condition. While they 
work in a great many cases they are able to earn 100 per cent. of 
the wage they were earning when the permanent disability was 
sustained. When we speak of these workers having regained their 
status, we mean that they have been given enough compensation 
to form a fund to take care of these short periods of unemployment. 

In discussing the problem of rating permanent disabilities in 
combination, it is taken for granted that the first injury in com- 
bination will never cause a disability which will require a rating 
in excess of 60 per cent. or 70 per cent. at the most. Thus we 
shall accept the rehabilitation theory in its complete form in dis- 
cussing a method for compensating losses in combination of dit~erent 
members of the body when these losses occur at successive intervals. 

I f  the period of time allowed for rehabilih~tion from the disabil- 
ity occasioned by the loss of one eye has been completed before the 
second eye is lost, the worker will be considered as having regained 
his status as a wage earner. I f  a percentage of this rehabilitation 
period has been completed the worker will be considered as having 

5 
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regained a certain status which may be assigned a percentage. A 
status equivalent to the status at the time of the original accident 
we will term a 100 per cent. status. I f  a wage earner is allowed 
200 weeks in which to rehabilitate his earning capacity he will have 
regained a 100 per cent. status at the end of 200 weeks, a 75 per 
cent. status at the end of 100 weeks, a 60 per cent. status at the 
end of 40 weeks, and his status immediately following the injury 
~vill be taken as 50 per cent. 

It is the purpose of the method discussed here, always to rate 
the permanent injury in combination, as if the conditions existing 
following the last injury were the result of one accident, but to 
consider this rating with reference to the worker's status. Thus 
if a worker lose one eye in 1915 and the second eye in 1920, com- 
pensation for the 1920 accident will be computed on the basis of 
the loss of two eyes and the worker's status in 1920. In this case 
the period of time allowed for recovery from the disability occa- 
sioned by the loss of the first eye has been completed before the 
second eye is lost. Compensation for the loss of the second eye is 
therefore governed by the proper rating in the schedule for the 
rating of permanent disabilities by taking the following items as a 
basis for rating the combination disability: 

1. Nature of physical injury or disfigurement: Loss of both eyes. 
2. Occupation: The occupation of the injured person in 1920. 
3. Age: The age of the injured person in 1920. 

This rating will be used in connection with a status of 100 per 
cent., for the worker has theoretically regained a 100 per cent. status 
in the industrial community. To take a very simple case: If  the 
rating for the loss of one eye is 30 per cent., b e  worker is allowed 
120 weeks for rehabilitation. In the example under discussion the 
period elapsing before the second eye is lost is 5 years; the worker 
therefore has regained a 100 per cent. status before the second acci- 
dent which renders him totally blind takes place. Using the proper 
items to consult the schedule for the rating of permanent disabili- 
ties we find the percentage of disability to be 100 per cent. One 
hundred per cent. of 100 per cent. gives 100 per cent. loss in earning 
capacity, and entitles the employee to receive compensation for total 
permanent disability. 

I f  the second eye is lost during the period of rehabilitation, the 
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items used to consult the schedule for the rating of permanent 0_is- 
abilities will be exactIy the same as given above, bu~ the rating 
secured will be used in connection with the status not of 100 per 
cent., but of a percentage representing the adjusted degree of re- 
habilitation, considering the proportion existing between the actual 
period of rehabilitation consumed before the second injury to the 
total period of rehabihtation allowed for the original injury. Thus, 
to use the case cited above, if the second eye is lost within the re- 
habilitation period, say at the termination of 60 weeks, the rating 
found by consulting the schedule for the rating of permanent dis- 
abilities is 100 per cent., but the status of the worker at this time 
is only 85 per cent. and his loss in earning capacity is 100 per cent. 
of 85 per cent., or 85 per cent. 

This theory may be further explained by the following examples 
of theoretical cases rated in accordance with the schedule for the 
rating of permanent disabilities issued by the Industrial Accident 
Commission of the State of California: 

First Accident: 
1. Nature of physical injury or disfigurement: Loss o~ one leg at 

or above knee joint. 
2. Occupation: Laborer. 
3. Age" 39. 

The first accident causes a disability of 50 per cent. Compensa- 
tion, therefore, should be paid for a period of 200 weeks. 

0~s~. I. 
Second AecCdent : 

1. Nature of physical injury: Loss of remaining leg at or above 
knee joint. 

2. Occupation : Laborer. 
3. Age: 49. 

To determine the rating which represents the degree of perma- 
nent disability in this case the schedule for the rating of permanent 
disabilities should be consulted with the following items in mind: 
1. Loss of both legs at or above knee joint. 
2. Laborer. 
3. Age 49. 
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The schedule gives a rating in this case of 91 per cent. ; the status 
of the worker is 100 per cent., because the period of rehabilitation 
allowed for the first injury has been completed, consequently the 
rating for the injury in combination is 91 per cent. of 100 per cent., 
or 91 per cent. Compensation following the second injury should 
be paid for a period of 240 weeks at the rate of 65 per cent. of the 
average weekly earnings, and for life following this period of 240 
weeks at the rate of 31 per cent. of the average weekly earnings. 

Cuss II. 
Second Accident: 

1. Nature of physical injury : Loss of remaining leg at or above knee 
joint. 

2. Occupation: Laborer. 
3. Age: 41. 

In  this case the injured person sustains the subsequent injury, 
completing the combination, within the period of rehabilitation 
allowed for the disability occasioned by the first injury. As in 
Case I, the schedule for the rating of permanent disabilities is con- 
sulted with the following information: 
:1. Loss of both legs at or above knee joint. 
2. Laborer. 
3. Age 41. 

The rating determined in this manner is 90¼ per cent.; the status 
of the injured employee at the time of the second accident is 75 
per cent.; the percentage of disability is therefore 90¼ per cent. of 
75 per cent. or 67~} per cent. For this percentage of physical im- 
pairment compensation is payable in the amount of 65 per cent. of 
the average weekly earnings for a period of 271 weeks. 

EXACTLY. II. 
Fixst Accident: 

1. Nature of physical injury: Loss of major hand at wrist. 
2. Occupation: Carpenter. 
3. Age: 41. 

Rating, 52 per cent. 
Period of rehabilitation: 208 weeks. 
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CAs~. I. 
Second Accident: 
1. Nature of physical injury: Loss of minor arm at elbow. 
2. Occupation : Laborer. 
3. Age: 50. 

Rating, 100 per cent. 
Status, 100 per cent. 
Degree of physical impairment, 100 per cent. 

CAS~. II.  
Second Accident: 
1. Nature of physical injury : Loss of minor arm at elbow. 
2. Occupation : Carpenter's helper. 
3. Age: 44. 

Rating, 100 per cent. 
Sta0as, 87 per cent. 
Degree of physical impairment, 87 per cent. 
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NOTE 0N THE A.P1)LICATION OF I~ECENT ~V~ATttEMATICAL- 

STATISTICAL I~ET~rODS TO C O ~  I~rNE ACCIDENTS, 

WIT]K SPECIAL REFERENCE TO CATASTROPHES 

Co~u~ M_UVES n¢ T~E U~ITED STATES. 

BY 

AI%NE I~ISHER. 

I shall in the present little note make an attempt to show how 
some recent researches on mathematical statistics as carried on dur- 
ing the last five to ten years, especially through the investigations 
of the English biometricians and several Scandinavian statisticians, 
may be used in computing the various frequency ratios in connec- 
tion with coal mine accidents and be used as the basis for possible 
future rates of assurance of various risks coming under this category. 

As nearly all scientifically computed assurance premiums are 
based upon the theory of probabilities one must first investigate 
whether the accidents in the coal mining industry follow the laws 
of mathematical probabilities or may be made ~o conform to such 
laws. The old belief, originally due to the otherwise great Ger- 
man mathematician, Gauss, and still maintained by many statis- 
ticians of our present time, that certain statistical frequency ratios 
are identical to mathematical probabilities defined in the usual way 
as the ratio of the equally favorable cases to the coSrdinated pos- 
sible cases, was long ago exploded as being fallacious. All statis- 
tical series are subject to perturbations of various sort of a quite 
different nature than the fluctuations in the ordinary games of 
chance, which follow the laws of mathematical probabilities. I t  
is o n e  of the paramount duties of the statisticians to try to measure the 
magnitude or force of such external disturbing influences in a purely 
quantitative manner. Is it possible to measure such perturbing in- 
fluences ? This question must be answered in the affirmative. We 
possess fortunately a powerful and easily applied criterion in the 
Charlier coefficient of disturbancy, denoted by the symbol 100p. 

In the discussion of the instructive and valuable paper by Mr. 
ttansen at the last meeting of the society I mentioned this coeffi- 
cient of disturbancy and gave its numerical value as to coal mine 
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accidents in various countries in the period 1901-1910. l~Iy com- 
putations were at that time not finished and I am able now to 
give some more detailed information in regard to United States. 
I give below a detailed computation for the Charlier coefficient of 
disturbancy in regard to fatal coal mine accidents in the period 
1900-1914 as reduced to a stationary sample population of 630,000. 

NUMBER OlV PERSONS (m) "ITmIjED m COAL ~J2r~S I~ U~rrlm STA~S. 

and 

s = 6 3 0 , 0 0 0 ,  N = 15,  :11 ~ 2,291. 

Year m (m--~)~ 
1900 2,173 13,924 

01 2,048 59~049 
02 2,337 2,11• 
03 2,016 75,625 
04: 2,205 7,396 

1905 2,286 25 
06 2,1.11 32,400 
07 3,074 613,089 
08 2,293 4 
09 2,520 52,441 

1910 2,470 32~041 
11 2~350 3,481 
12 2,060 53,361 
13 2,350 3,4~81 

1914 2,070 48,841 

Sum . . . .  34,363 997,274 
Hence we have: 

M =  2 2 9 1 ,  a s = 66485, 

100p = 

~ =  2289.7 

= 1 1 - 0 6 .  
229-1 

This large value of the Charlier coefficient of disturbancy clearly 
indicates the presence of perturbative influences. Looking over 
the records we notice a large number of mine disasters, chiefly due 
to explosions and fires, in which a large nuInber of workingmen 
lost their lives. Such catastrophes can not be said to come under 
the category of ordinary mine accidents, which are a common 
every day occurrence. I f  we now eliminate such accidents in 
which five or more persons lost their lives from the original data 
the new series ought to give us a truer picture of the more common 
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or ordinary fatalities. The catastrophes are then to be trea~ed sep- 
arately. 

The following table exhibits the number of fatalities in the same 
period after this elimination has been performed. 

NUMBER OF PERSONS KD'.'L~n IN COAL MINES IN "[3". S. AFTER :ELIMINATING 

~ATASTEOPHES ~ESUIfI~NG IN THE LOSS OF 50E ~[OEE LIVES. 

( 1 9 0 0 - 1 9 1 4 . )  

s = 630 ,000 ,  N ~--- 15 ,  M o  ~ 1 ,950 .  

mk m, - Mo (m~ -- ~o) ~ 
1 8 4 3  - -  107  1 '1,449 

1 8 6 3  - -  g7  7 , 5 6 9  

1 8 3 7  - -  113  1 2 , 7 6 9  

1 7 6 ~  - -  1 8 2  3 3 , 1 2 4  

1911 - -  39 1,521 
1964 + 14 196 
2075 -~- 125 15,625 
2190 -{- 240 57,600 
1967 -}- 17 289 
2053 --~ 1{}3 10~609 

2 0 8 5  + 185  18~225 

1 9 8 4  + 3 4  1 , 1 5 6  

1 8 3 9  - -  111  1 2 , 3 2 1  

1 9 5 7  -}- 7 4 9  

1Sl@ - -  140  1 9 , 6 0 6  

~ence w e  have: 

= - -  779  -{- 6 7 5  2 0 2 , 1 0 2  

b = ( 6 7 5 - 7 7 9 ) : 1 5 = - 6 . 9 3 ,  M = M o + b = 1 9 4 3 . 0 7 ,  

a 2 =  13429, aB ~= 1943, 100p=5 .512 .  

Although the coefficient of disturbancy has been reduced about 
50 per cent. the perturbing influences are still very marked. In 
the period from 1900-1909 these perturbations may partly be ex- 
plained by what I have termed "secular" or "evalutionis~ic" in- 
fluences, showing an increase of deaths from year to year in this 
particular period. These secular changes may easily be deter- 
mined by computing the secular coefficient, ft. Another source of 
disturbing influences is the variation of actual working days in the 
coal mines. No doubt strikes and other disturbing influences have 
in some years reduced the number of working clays below the normal 
250 days, which seem to be the average number of days of actual 
labor of the American coal miner. So far I have not been able to 
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fina reliable data collected in compact form necessary for a mathe- 
matical analysis along such lines. Once having these data it would 
be a very simple matter to compute a secular coefficient and deter- 
mine the possible presence of secular disturbances. 

The above computations of various statistical characteristics re- 
late to periodic disturbances for the whole union. It  is, however, 
equally important to determine disturbances as to locality. Con- 
di~ions in coal mines are by no means uniform in all the state~ 
and the accidents will be influenced accordingly. I have there- 
fore arranged the fatal accidents in twenty states for the year 1914 
and computed the various characteristics. As the number of per- 
sons engaged in coal mining varies greatly from state to state it 
is not possible to apply the methods of simple reduced series as 
was done above. The series must be weighted. For the theory of 
weighted series I refer to my book on "Probabilities" and shall 
restrict myself to give the following scheme for the actual compu- 
tations of the characteristics. 

PJ-J)UCED AND WEIGHTED SEEJES OF FATAL COAL l~i51"E 2kCGIDF_~qTS IN 20 
S'2AT~S DU~IN(] 1914. 

s~- - -  Miners  Employed ,  m ~ = N u m b e r  o f  Dea ths ,  s ~  1,000, N =  20. 

1. A labama  . . . . . . . . . . . . . . . . . . . . . . . . . .  
2. Colorado . . . . . . . . . . . . . . . . . . . . . . . . . .  
3. I l l inois  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4. I nd i ana  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5. Iowa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6. Kansas  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7. K e n t u c k y  . . . . . . . . . . . . . . . . . . . . . . . .  
8. Mary land  . . . . . . . . . . . . . . . . . . . . . . . . .  
9. Missouri  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10. l~ew Mexico . . . . . . . . . . . . . . . . . . . . .  
11. Ohio  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12. Ok lahoma  . . . . . . . . . . . . . . . . . . . . . . . .  
13. Pennsy lvan i a  (An t h r . )  ........ 
14. Pennsy lvan i a  (B i t . )  . . . . . . . . . . .  i 
15. Tennessee  . . . . . . . . . . . . . . . . . . . . . . . .  
16. Texas  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
17. V i rg in i a  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
18. W a s h i n g t o n  . . . . . . . . . . . . . . . . . . . . .  

19. W e s t  Vi rg in ia  . . . . . . . . . . . . . . . . . .  
20. W y o m i n g  . . . . . . . . . . . . . . . . . . . . . . .  

Z:  

24,552 
10,550 
79,529 
22,110 
15,757 
12,500 
26,332 

5,675 
10,418 
4021 

45,815 
8,948 

175,745 
172,196 

9,580 
4,900 
%162 
5,730 

74,786 
8,353 

726,659 

~k  

128 
75 

141 
44 
37 
33 
61 
18 
19 
18 
62 
81 

595 
402 

26 
11 
27 
17 

371 
51 

2,167 

73 55 
31 44 

237 96 
66 22 
44 7 
37 4 
79 18 
17 1 
31 12 
12 6 

136 74 
27 4 

524 71 
51329 11~ 

15 4 
27 0 
17 0 

223 148 
25 26 

706 

From the above data we obtain: 
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~/20 × 1000 
xmk = 0.002982, f2 = ~/  72-66--~ ' po = ~sk 

0 =ff~X 706:20 = 0.9716, , =  ~ - ~ . 0  -- 1-2177, 

"~/I. 4828 -- • 0817 
100p -- 1 0 0 - - 2 . 9 8  -- 39.70. 

The exceedingly high value of the coefficient of disturbancy indi- 
cates beyond doubt great variations from state to state. I t  seems 
therefore out of the quesgon to employ frequency ratios based upon 
the experience of the Union as a whole as such average ratios would 
not represent the actual ratios in each individual state. Comput- 
ing the coefficient of disturbancy for various states after the elim- 
ination of the catastrophes I find the value of p to vary greatly. 
States like Washington and West Virginia exhibit large disturb- 
ances whereas the Charlier coefficient for such states as Michigan 
and Iowa is imaginary, showing very small fluctuations in the fre- 
quency rates from year to year. In other words the number of 
fatal accidents cluster in those states closely around the mean. 
Owing to the lack of time I am not able to give a complete result 
of my computations for the various states producing coal in large 
quantities. The above examples illustrate, however, fully how such 
a research may be carried on. 

In the absence of a complete analysis of fatal coal mine acci- 
dents as to states I shall now turn to the second--anti in some 
respects the most important part of this note,--namely the deter- 
mination of the probabilities of a catastrophe during a certain 
period, say a full calendar year. As stated before all accidents 
resulting in the loss of five or more lives are in this note considered 
as catastrophes. While in the previous investigations the single 
person was the unit  in the statistical series, we must here take a 
certain group of individual persons as the unit. This naturally 
leads to a classification as to the severity or intensity of the various 
catastrophes. A disaster resulting in the loss of say 8 lives can in 
no way be compared with a disaster with a loss of 200 lives. Thus 
we are forced to divide the catastrophes in various classes of mag- 
nitude. Such a division is by no means uncommon in heterograde 
statistics. We meet it for instance in stellar statistics dealing with 
the brightness of various stars. 
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In accident statistics of this kind it is of course impossible to 
give hard and fixe& rules as to the choice of classification of the 
severity of catastrophes. I have for my own purpose divided the 
various catastrophes as reported by the Bureau of Mines in the fol- 
lowing classes: 

C a t a s t r o p h e s  o f  1 s t  m a g n i t u d e  r e s u l t i n g  i n  t h e  l o s s  o f  5-9 l i v e s .  

, ,  cc 2 d  " , ,  , c  , ,  . " 1 0 - 1 9  ~ '  

' ~  " 3c~ '~  , ,  ~ c ,  , ,  " 9 0 - 4 9  ' ~  

,~ ~t 4 t h  ~ . ~ ~ ~ L~ 5 0 - 9 9  ~ 

c ,  ~ '  5 ~ h  ,c ,~ ,~ . . c~ 1 0 0  o r  m o r e  l i v e s .  

This somewhat arbitrary choice of magnitudes may perhaps be 
improved for practical purposes. Such a change in classification 
does not, however, alter the method of the computation of the 
various statistical characteristics to which I now shall ~lrn my at- 
tention. 

Catastrophes of this kind come under the domain of heterograde 
statistics and are most successfully treated by means of the fre- 
quency curves of the Charlier B type. This type of frequency 
curve, which also may be called "the curve of rare events," relates 
to such events whose absolute frequency as compared with the total 
population under observation may be considered small. 

The values of the probabilities of the occurrence of such rare 
events are given by the following equation of a Charlier B curve: 

F(x)  =Bo,V(z)  + B~t ,~  (x) + B~t,~,v(~) + .  • • 

where 

e-~sinx~{1 X X ~ X ~ } 
¢(z) = ~ i ! (x : -  i)  +2 . -~ (~-2 )  3 ! (z -3~  + " "  " 

The function ~I, (x) vanishes for all integral negative values of x. 
I f  it vanishes for other values of z is of no consequence as far as 
the theory of probabilities is concerned. 

For positive integral values of xwthe only values in which we 
are interested in this connection--the generating function @(x) 
simply becomes: 

e-~X, 
~b(r) = r! ( r =  1 , 2 , 3 - . . ) ,  

which is the Poisson exponential or the expression of the Law of 
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Small Numbers, so termed by the Russian statistician, Bort- 
kewitsch. 

The frequency curve now ~akes on the following form: 

F(z) = ¢(x,) + ~ ( x ~ )  + ~ ( z ~ )  + . . . .  

This is the final formula to which I have fitted the various curves. 
I shall for obvious reasons not give the computation of all the 
various classes of magnitudes but limit myself to the class of %he 
first magnitude. This class by the way exhibits the poorest fit and 
will for this reason serve as a safe test for the use of the method 
in practice. 

In order to determine the paramaters £ and ~'2 I arranged the 
catastrophes for a period of 25 years in the following table. 

z 2(~ z F(x) 
0 1 8 1 
1 1 9 0 

2 3 10 1 

3 4 ]1  1 
4 5 12 I 
5 2 13 0 
6 2 over 14 0 
7 3 

This table mast be h~terpreted as follows: 

1 yea r  exhib i ted  no ca t a s t rophes  of  Ist magn i tude .  
1 ~ ~¢ 1 c t  c t  t t  tC 

3 t t  t t  ~ ~t t~  t t  t t  

t t  ~c ~ t~ c¢ ~t c c  

etc. 

I shall not give a detailed computation of the two paramaters 
X and 72 but shall refer interested readers to my forthcoming 
second volume of "The ]~[athematical Theory of Probabilities and 
its Application to Frequency Curves and Statistical ~ethods." 
(~aemillan Company, New York.) 

The actual computation yielded the following results: 

X--~-4.92, 7z---~ 2.954. 
Hence we have: 

Px = ~b(x,g~) + 2.954A~¢(x,.,,) + . . .  
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where P~ is the symbol for the yearly probability of the occurrence 
of number (x) of catastrophes resulting in the loss of 5-9 lives. 
The value of the Poisson exponential for various values of X is 
given in various tables of which one will be found in the above 
mentioned treatise. 

The whole computation of the parameters and the value of P~ 
may be performed in less than twenty minutes by means of an 
aritlnnometer and yield the following final values: 

P~ 25P~ Observed Frequency 

0 .021476 .5 1 
1 .077307 1.9 1 
2 .134602 3.4 3 
3 .152783 3.8 4 
4 .132903 3.3 5 
5 .104802 2.6 2 
6 .087780 2.2 2 
7 .079306 2:.0 3 
8 .069656 1.6 1 
9 .055021 1.4 O 

10 .03~12~ 1.0 1 
11 .023226 0.6 1 
12 .012557 0.3 1 
13 .006094 0.2: 0 
14 .002682 0.1 0 
15 .001074 
16 .000403 
17 .000135 
18 .000044 
19 .000016 
20 .000003 

~ - - -  .999999 24.9 25 

In order to make a comparison between the curve values and 
the actual observed data it is necessary to multiply the annual 
probabilities P~ with ~5, which was the period from which the data 
were selected. The curve values and the observed values are shown 
alongside each other in the above table. Altogether I think the fit 
is quite satisfactory and I doubt whether it can be much improved 
by using other methods. Possibly a better fit could have been ob- 
tained by computing the additional parameter 7s in the infinite 
frequency series. 

The present brief outline constitutes by no means a complete 
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analysis of the problem of coal mine fatalities. ~ y  chief objec~ 
in presenting the results was to call the attention of the members of 
the Society to the practical use of the modern researches on mathe- 
matical statistics. Casualty actuaries and statisticians deal much 
more with heterograde statistical series than their colleagues in the 
life branch, who treat homograde series almost exclusively in their 
work. The theory of the heterograde series is much more difficult 
than that of the homograde series. The actual application of the 
theory in practical computations is quite simple, however. 

0.gtY 

0.8-[ 

0 . 7 ~  ~ CURVE FOR VARIOUS VALUES OP~ 

o.6k/~ ~ ~=J/(x x) 

0.4 

0,3 

0.2 

o I 2 3 ~ 5 6 7 8 9 

The above graphs give an idea of the form of the Poisson expo- 
nential or the first term in the expression for the Charlier B curve 
for various values of the parameter 9~. I t  will be noted that the 
curve is decidedly skew. Skew curves are a fixed and hard rule in 
vital statistics rather than an exception. In statistical research in 
various fields in biology and economics I have found the Gaussian 
Normal Curve of Error to be a very rare occurence. For this very 
reason, I fear, I cannot agree with the fundamental hypotheses as 
given by Mr. ~owbray in his paper in " Proceedings ,"  I ,  24--30. 
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BURGLARY INSURANCE ~TATISTICS. 

BY 

FRED S. GARRISON. 

Burglary Insurance in various forms has been written in the 
United States for approximately twenty years. During the year 
1894 there was only one burglary insurance company operating 
in this country, and that company insured banks only. The 
volume of premiums for that year amounted to $48,360 and the 
losses to $5,930. Prior to 1894 a few local burglary insurance 
companies had started writing this line of insurance in one form 
or another, but they were either short-lived or glad to drop the new 
venture and take up other lines which were more profitable. A year 
or two later other companies entered the field; one of them devoting 
most of its efforts to insuring residences and the other to insuring 
stores and mercantile establishments. Several other companies en- 
tered the field during the next few years and began writing all 
lines of the burglary insurance business, insuring residences, stores 
and mercantile establishments, office safes, bank safes and vaults, 
and messengers and paymasters against loss by robbery or hold-up. 
During the year 1914 the total net burglary insurance premiums 
written by all companies in the United States amounted to $4,- 
225,594 and the losses paid aggregated $1,625,697. 

The rates at which the business has been written were never based 
on actuarial data, because until recently, only a very few of the 
companies have kept the business segregated so as to show the ex- 
perience under the various forms of policies issued. This condi- 
tion has made it difficult to conduct the business properly, but prac- 
tically all of the companies now realize the necessity of basing rates 
for the various coverages on actual statisties. 

The companies formed an Association called the Burglary Insur- 
ance Underwriters Association, w]fich has been in existence about 
ten years. I t  was reorganized in March, 1912. Early in 1911 the 
Association established a statistical bureau for the purpose of com- 
bining the experience of all the companies so that rates could be 
based on the actual exposure under each of the various forms of 
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burglary, theft and robbery insurance. Nineteen companies were 
members of the Association at that time and each agreed to furnish 
the bureau monthly, or at regular intervals, with the necessary in- 
formation set forth on large sheets that were provided for the 
purpose. These sheets called for the various classifications of resi- 
dence business only, no attempt having been made at that time to 
collect the experience on the other burglary lines, such as mer- 
cantile open stock, mercantile safe, messenger and paymaster rob- 
bery and bank burglary. The companies were not requested to 
furnish the amount of premiums written, but merely the number of 
policies issued, segregated according to the amounts of insurance, 
because the rates for residence business are based on a graduated 
scale. The object was to determine the number of policies exposed 
to loss under each amount of insurance, expressed in even thouands 
and to reduce the number so issued to an annual basis. The 
columns on the sheets were arranged so as to show the total amount 
of insurance under the various denominations of residence policies 
issued, beginning with $1,000 and there was also one classification 
for all policies of less than $1,000. The sheets were also arranged 
so that the figures could be shown by years of business. 

The net number of policies exposed for one year divided into the 
paid and outstanding losses thereunder, gave the loss cost per policy 
per year. The loss cost so obtained, multiplied by the factor 2½ 
indicated the proper rate to be charged, assuming that 40 per cent. 
should be the maximum loss ratio to premiums. 

In addition to showing the loss cost per policy per year valuable 
information was obtained as to the size of residence policy under 
which the largest number of losses occurred and the total amount 
of losses, under each policy classified by sizes. I t  was found 
that the largest number of losses occurred under policies issued for 
$1,000, as would naturally be expected, because a large majority 
of residence policies are issued for that amount. The information 
as furnished on these sheets was also divided so as to show the ex- 
perience on detached houses, elevator apartments, flats, hotels, 
stables and garages separately and was still further divided to show 
the experience under each classification and denomination of resi- 
dence policy, arranged by states and also by the larger cities. 

The experience was furnished the bureau in this manner for three 
years, but some companies found it difficult to report the correct 
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figures on canceled policies that were not canceled from date of 
issue. The system required that an annual policy canceled a~ the 
end of six months be treated as one-half a policy in force for one 
year; but it was found that some companies were reporting such 
canceled policies as a whole policy canceled, instead of a half policy 
canceled. I t  was considered unwise to have the premiums reported 
because of the possibility of a rate war, which would make the ex- 
perience based on premiums valueless for rate making purposes. 
Another reason was that changes in rates were occasionally made 
and it would have been impossible to have determined what rates 
had been charged on the business reported in bulk to the bureau. 

The total amount of insurance under all policies exposed for one 
year, grouped together regardless of the size of policy, and divided 
into the loss would have furnished the pure premium per 
thousand dollars of insurance per year; but ~uch a result would 
have been of no value for rate making purposes under the present 
conditions, because such a total could not be divided into the various 
denominations of policies issued. In other words, under the present 
system of rating it is necessary to determine the pure premium 
under thousand dollar pohcies separately, two thousand dollar poli- 
cies separately, and so on. 

The system used would have furnished accurate results if all the 
companies had furnished accurate figures; but an investigation of 
the methods used by the various companies indicated that the in- 
formation furnished by some of them was not reliable. The Asso- 
ciation therefore decided that a new method should be devised and 
a committee was appointed early in 1914 for this purpose. The 
committee worked on the problem for nearly a year, the greatest 
difficulty encountered being that of devising a system which would 
not only furnish accurate result% but which would be satisfactory 
to all companies. Those companies which wrote both liability and 
burglary insurance could furnish the figures through their actuarial 
departments; but several companies wrote burglary and no liability 
insurance. A system was finally recommended by the committee 
and adopted by the Association which can be used by all companies 
and which will furnish accurate results. 

The new system requires each company to send the Bureau either 
a punched or written card for each policy issued and canceled. 
This card is called an " exposure card." Frovision is also made 

6 
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for the companies having actuarial departments to report their ex- 
perience in fabulated form if they so de,ire. The committee be- 
lieved that the companies having no actuarial departments would 
be much more likely to correctly fall in the items on the individual 
cards, than they would be to furnish the data in complete tabulated 
form. The original plan called for two "exposure cards," one for 
policies issued and the other for policies canceled. The two cards 
have now been combined in one. The items of information on this 
card are as follows: Company number, year of business, month and 
year charged, form of policy, endorsements, policy or other identify- 
ing number, amount of insurance, class of risk, territory, state~ city, 
premium written, term in months, premium canceled or unearned 
premium, and unexpired number of months. A card is provided for 
losses. This card shows the same data as the "exposure card" 
except the written ~nd canceled premiums, the policy term and 
policy number. The extra items are the claim number, amount of 
loss, cause of loss, condition of premises (whether occupied or 
vacant), kind of property lost, ownership, and month and year loss 
occurred. The three year business will be kept separate from the 
one year business so that the experience may be obtained on an 
earned basis. The loss cost per policy per year under this system 
may be obtained by dividing the losses by the total number of months 
of exposure under each class of risk and denomination of policy 
and by multiplying the resulting quotient by twelve. 

The quotient obtained by dividing the total number of months 
of exposure into the amount of loss on each class of property and 
multiplying the quotient by twelve, will furnish the loss cost per 
policy per year, on each of the various kinds of property, so that 
the rate can be determined on jewelry, silverware, clothing, money, 
and miscellaneous articles separately. 

The losses are further segregated as to cause so that it will be 
possible to determine whether burglars who actually break into 
houses steal more jewelry, silverware, clothing and similar property 
than domestic servants or sneak thieves. It  will also be possible to 
determine the number and amount of losses occurring in vacant 
houses as distinguished from those which are occupied; and the data 
will again be segregated as to the kind of property stolen, and so 
forth. The same is true of losses occurring during fire and while 
mechanics or workmen are on the premises. The information will 



BURGLARY I~SURA17CE STATISTICS. 

BURGLARY INSURANCE U~DERWRITERS ASSOCIATION 
Exposure (White), Cancelled (Cherry) 

s ~ u o l ~  ~ ,-4 ~ ~ ~ Le~ ¢~  [~- OO 
~r  I~US,y 

~----~----~.----~-----~...-..-~---..~----. ~-----~--.~-. 

I : I0  

~ ~ ~ ~ L.~ ~ ~'~ CO 

.~......~.-....~.......~......~......~......~......~...-~..-~. 

X.zo~.!.~o,'r. ~ ~ ~,q ¢~ ~ L~ ¢.~ ~ aO ¢~ 

m 

L~ 

O0 

~ ~ ~ L~ ~ ~ aO 

~,~ ~ ~ ~ L~ ~.~ ~ O0 

. ~ ~  ~ ~ ~ ~ ~ ~ ~ ~ 

~ . . ~  ~ ~ ~,~ ~ ~ - ~  ~'~ ~:~ ~ ao 

r~ 



94 B U R G L A R Y  I N S U R A N C E  S T A T I S T I C S .  

B U R G L A R Y  I N S U R A N C E  U N D E R W ' R I T E R S  A 8 8 O C I A T I O N  

L o s s  

c~ o _ _ ~  ..~...~..~......~......,~......~..........~.........~..........~....!...~,.......~......~ 

d p l ~ a u ~  0 ~ :: ~.d ~-q ce~ ~ u ~  e.D i t'-- oO 

• "N~do.~d ~, ~ ~ ~'~ ~ ~'~ c.D i ~ oo ~'~ 

~ou~d u ~o  0 ~ ~ ~ c,~ ~ ~ cD ~ oO <~ 

ogn~ 0 ~ ~-~ Cq C~ ~ ~ c.C) t~. oO 

Stole[ 3 jo "oN ~ ,  ~ ~ ~ "~  tc~ c.~ t--- o0 

Gq C~ 
Cq C~ 

L~ CI> 

- ~ ~ ~ . . . .~ . . . . . .~ . . . . . .~ . . . . . .~ . . . . . . r -~ . . . . . . . r  -~ ~ . . . . . . ~ . . . . . ~  

i 

i., i 

~&9ST 



BURGLARy INSURANCE STATISTICS. 85 

also show who owned the property. This is necessary because a 
separate rate is now charged for insurance on property belonging 
to the assured's guests, the policy itself covering only the property 
of all members of the assured's family who reside with him (with 
or without paying board or rent) and all other persons residing 
with him who do not pay board or rent, excluding domestic servants 
and other employees. 

EXAMPLE. 

N u m b e r  N u m b e r  Loss Cost  
A / n o ~ t  of Policy $1,000. of P o t t i e s  I of M o ~ t h s  I L o s s e s . }  ver Pol icy I 

Exposed for I of Actua l  [ - I -ver Year'~ 

1 policy for 12 months .................. ~ l ~ l ~ l ~ - - - - I  
1 poUcy for 36 montha .................. 
I policy for 6 months .................... 

The only lines of burglary insurance on which it is necessary to 
~ , . . ~  . . . . . .  z ~ i h g - t o  {he amounhs or denominations 
of policies, are residence and mercantile open stock. This is neces- 
sary on these two lines because they both have been written for 
several years, by all companies at a rate which is higher for the first 
thousand than for the second, and higher for the second thousand 
than for the third, and so on up to $5,000. For the excess amounts 
above $5,000 the rate per thousand is uniform. The reason for 
this graduated scale is due to the fact that it is a difficult matter 
to induce policyholders to carry policies for sufficiently large 
amounts, so that the company will receive the premium on the 

• actual value of property exposed to loss. The rate for the excess 
amounts is lower than for the first $5,000 of insurance for the 
purpose of encouraging the assured to carry more insurance. Burg- 
lars, as a rule, carry away only a portion of the goods insured, 
although a sufficient quantity of goods is frequently stolen to make 
it necessary to pay the total amount of insurance under the policy. 
The average loss under a residence policy is about $150, but we would 
like to know what the average loss is under each denomination of 
policy. For example, if it should develop that the average loss 
under $1,000 policies is higher than under $5,000 policies, the rate 
for a $1,000 policy should be greater than the rate for the first 
$1,000 of insurance under a $5,000 policy. 
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The segregation of the experience as to location by state, terri- 
tory and city is important because it is well known that burglaries 
occur more frequently in some cities than in others. The highest 
residence rates are for risks located in Chicago, Ill., and San Fran- 
cisco, Cal. I t  was found some years ago that the loss ratio on resi- 
dence business in those cities was so high that it was impossible to 
make a fair profit on the business. The lowest residence rates pre- 
vail in the New England States, although they have been reduced 
only recently in those states, outside of Massachusetts, the Massa- 
chusetts rates having been heretofore the lowest rates in the country. 

About a year ago the country was divided into several so-called 
territories, for the purpose of rating residence risks, some of the 
companies believing that the volume of such business in the smaller 
towns was not growing rapidly enough because the rate was too 
high. In view o~ the fact that burglars usually make their head- 
quarters in large centers of population, it was decided to place the 
larger cities in the territory taking the higher rate, and the smaller 
cities in the territory taking the lower rate, with what may be called 
special territories for certain cities and sections. A suburban town, 
for example, within twenty miles of New York City, because of its 
proximity to that city, is an attractive field for burglars who make 
their headquarters there and ply their trade in the smaller towns, re- 
turning to New York without inconvenience or delay. These terri- 
tories are as follows: 

~ERRITORY NO. 1. 

Cook County, Ill., and the counties of San Francisco, Alameda 
and Los Angeles, Cal. 

TERRITORY ~TO. ~. 

Greater New York, Long Island, Rockland and Westchester coun- 
ties, N. Y., the Townships of New Canaan, Norwalk, South Nor- 
walk, Greenwich, Stamford and Darien, Conn., and the entire state 
of New Jersey. 

TERRITORY NO. 3. 

All cities having a population of 100,000 or more and not located 
in any other territory, also all counties containing cities of 100,000 
population or more, not located in any other territory. 
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TERRITORY ikTO. 4. 

All cities and towns of less than 100,000 population except those 
located in other territories. 

TERRITORY IqO. 5. 

The New England States except that section of Connecticut 
located in Territory No. 2. 

TERRITORY NO. 6. 

Kansas City, ~o., and Kansas City, Kans., and the State of Cali- 
fornia except that part of it which is located in Territory No. 1. 

The experience under mercantile open stock or store policies will 
be furnished in a similar manner, but there are a great many more 
classifications as to the kind of property insured. There is only 
one form of mercantile open stock burglary policy, and this policy 
is not issued for a period of more than one year, but there are over 
two hundred classifications for the variolm kinds of merchan~se 
insured. 

The same information will be furnished as respects mercantile 
safe burglary policies, except that only two divisions are made as 
to the kind of property insured; money taking one classification 
and jewelry and similar merchandise the other. The safes are di- 
vided into two classes, fire-proof and burglar-proof. 

The bank burglary data will show the number and amount of 
losses caused by robbers or hold-up men, separated from the number 
and amount of losses caused by the blowing open of the safe or 
vault by burglars. The amount of insurance under each classifica- 
tion of safe or vault arranged by states, territories and towns classi- 
fied by population, may be used as a divisor to obtain the loss cost 
per $1,000 of insurance per year. The system as devised will also 
make it possible to determine the less cost per policy per year, ar- 
ranged not only according to the class of safe or vault and terri- 
torial division, but also according to the various denominations of 
policies issued. The last mentioned data is not essential for rate 
making purposes as the rates for bank burglary policies are flat 
and not based on a graduated scale, but the information will be in- 
teresting and may be needed some time. 

I t  is important that the experience on bank burglary business be 
arranged by states, because of the well-known fact that such burg- 
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laries are of common occurrence in some of the Western States, 
particularly in the ~orthwest and Southwest, and of infrequent oc- 
currence in other parts of the country. I t  is also a well-known fact 
that bank burglaries usually occur in the smaller towns; the rate 
for this form of insurance being discounted according to the popu- 
lation of the town, the smaller the town, the smaller the discount. 

The messenger and paymaster robbery rates and also the office or 
store robbery rates have caused considerable discussion in the Bureau 
because some companies think they should be high and others tha~ 
they should be low, but no company has any means of knowing what 
rates are proper. The losses under messenger and paymaster rob- 
bery policies are comparatively few, but they are usually large, 
often wiping out the entire policy. The statistical data that the 
Bureau is now compiling on these lines will be of considerable 
value in determining what the rate ought to be. 

Some of the companies prefer to furnish the data to the Bureau 
at regular intervals, in tabulated form, which is desirable because 
it reduces the Bureau expense that must necessarily be incurred in 
having the data on the written cards transferred to the punched 
cards, and then having the punched cards assorted and tabulated. 
From January 1, 1915 to July 1, 1915, the Bureau received ap- 
proximately 89,144 exposure cards, and 288 loss cards. At this 
rate the number of cards for one year will be between 175,000 and 
200,000, which is close to the Committee's original estimate of 
200,000 cards per annum. 

While one year's experience will be valuable for rate-making and 
other purposes, three years' experience will, naturally, be still more 
valuable and the segregation of the data in the manner outlined will 
show not only the loss cost as a whole, but also the loss cost on the 
various classes of property under the various coverages and condi- 
tions provided in the policies. I t  has been claimed by some com- 
panies that the rate ought to be divided, charging a higher rate 
under residence policies on jewelry and silverware, and a lower ra~e 
for clothing, and a still lower rate for miscellaneous articles. I f  
such a division of the rate is deemed practical we can determine 
from the statistical data now being furnished, what each rate should 
be. This information will also make it possible to determine which 
coverage under the policy may be broadened and which should be 
restricted. 
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The twenty-six companies in the Bureau have indicated a willing- 
ness to co-operate in this work which is evidenced by the fact that 
they all are sending the necessary data to the Bureau, either on the 
written or punched cards, or in tabulated form. 

The Bureau has several times been requested by the public author- 
ities to furnish specific information respecting the number of burg- 
laries in certain cities, the kind and value of goods stolen, and 
similar information. This information can be furnished under 
the present system i~ it is deemed advisable to use it for such pur- 
poses. 
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A ~YSTE]~I OF AI~ALYZING WORKMEI~ 'S 0OI~IPEIVSATION 
BusnvEss ~Y ~A~S oF PEP, FORX~mD CAI~DS. 

E. E. CAMMACK~ 

The work usually hitherto undertaken by the statistical depart- 
ment of a casualty company writing compensation business may be 
divided into two general headings: 
(1) An analysis of business for annual statement requirements, 

which includes the classification of premiums written and 
losses paid 

by states for computing taxes, 
by agencies, 
by policy years for computation of loss reserves, and also a 

continuous classification of premiums on policies in force 
by months of expiration for calculation of unearned 
premiums; and 

(2) An analysis by states of premiluns written and payroll ex- 
posure and of losses, by trade classifications, compiled 
upon what is known as a policy-year basis. 

With the change that has taken place in the nature of the busi- 
ness of casualty companies from employers' liability to workmen's 
compensation, it has now come to be realized that in addition to 
the compilation by states of a financial experience by trade classi- 
flcations, an accident investigation should also be made. For the 
calculation of a scale of pure premiums for compensation insurance 
based upon the combined experience of states having compensa- 
tion laws, i~ is necessary to know the accident rate by trade classi- 
fications with an analysis of the gravity of accidents and their 
resulting periods of disability. The Workmen's Compensation 
Service Bureau has promulgated a plan for combining the experience 
of companies writing compensation business who are members of 
the Bureau, from which it will be possible to deduce not only the 
pure premiums by trade classifications under the benefits provided 
by any particular state law, but also the accident frequency in dif- 
ferent trades, analyzed by causes and resuhs. 
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~o attempt is made in this paper to outline in what form accident 
statistics should be compiled, or to deal with the difficult problem of 
~he best method of treating outstanding claims in preparing a 
financial experience. The object of this paper is simply to outline 
the plan that the Aetna Life Insurance Company has adopted for 
classifying business for annual statement requirements, for analyz- 
ing premiums written, payroll exposure, and losses paid by trade 
classifications, and for collecting the data required by the Work- 
men's Compensation Service Bureau for an accident investigation. 

The system of perforated cards is peculiarly adapted for compiIq 
i n g  the statistics required by a casualty company. The Hollerith 

system of punched cards was adopted by the company with which 
I am associated for compiling its statistics over five years ago. 
The Hollerith sorting and tabulating machines are so well known 
amongst the statisticians of casualty companies that no explanation 
of ~hem will be required. For any one who is not fully familiar 
with their working, reference can be made to a full description of 
the machine~cnntained in a paper by ~,~r. ArLhur Hunter on 
"]~ortality Investigations by Perforated Cards" in Volume 11 of 
the Transactions of the Actuarial Society of America. 

DESCRIPTIO~ AND PREPARATI01~ OF CARDS FOR ~I~ALYSIS OF 

PREmIUmS WRITTE17 FOR ANNUAL STATE~E17T 

~EQUIRE~ENTS. 

I t  might be thought at first that one set of cards could be pre- 
pared for the whole of the premium analysis required, and this is 
the system adopted by some companies. I t  is my opinion, how- 
ever, that work will be facilitated without increasing cost by pre- 
paring two sets of cards, one for the analysis of premiums written 
by states, agencies, policy years, and for computation of unearned 
premiums, etc., and the other set of cards for compiling financial 
experience by trade classifications. The actual number of cards to 
be punched will not be greatly increased in following this plan 
because it mus~ be remembered that since every application con- 
rains on the average premiums for three or four different trade 
classifications, requiring the preparation of three or four experience 
cards, one for each trade classification, it will be necessary to pre- 
pare only one card for use in analyzing premiums for annual state- 
ment work unless the application is written for business carried on 
in more than one state. 
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"Register" Card for Recording Original Premiums upon, Ap- 
pIications.--On the opposite page is illustrated this card for analysis 
of original premiums for annual statement requirements. The 
printed headings of the columns upon the card are all self-explana- 
tory with the following exceptions: the symbol " R "  in the first 
column is punched to designate the card as being prepared from an 
application. In the second field the letters '~ Lts"  stand for the 
limits of the policy. The symbols in the sixth field stand for the 
general class of business, as this card is used for analyzing Liability 
as well as Compensation premiums: " E "  stands for Employers; 
'~P," public; "V,"  teams; "AV,"  automobile; "GL," general 
liability; " H," elevator; "WC," work-men's collective; " C," com- 
pensation; and ,c D," physicians' liability. In the next field " L T "  
and " S T "  stand for " Long Term" and "Short Term," in other 
woMs three-year and one-year policies; if a company writes business 
for other periods, a separate column would have to be provided for 
"Term of Policy." In the 6e14 headed "En*~cred," tl~e dale upon 
which the business is recorded is gang-punched each day. The 
reason for inserting the field headed "Return Premium" is ex- 
plained later. 

Cards are prepared in duplicate by clerks working independently, 
and upon one set the spaces on the left hand are filled in with pea 
and ink. This set is then filed away in numerical order. I t  is 
unnecessary to keep a book register of business written, as this set 
of cards will very conveniently replace such a record. The space 
marked "Ledger" in the corner of the card is used in checking 
typewritten cards, which are prepared from the applications for the 
accounts department for premium collection purposes. The dupli- 
cate punched cards are used for tabulation. 

I f  the punched cards constitute the sole record of business 
written kept by a company, as is the case with the Aetna Life In- 
surance Company, it is essential that a proper cheek should be 
made of them. 

~HECKII~G OF CARDS. 

I t  is hardly necessary to state that there are two methods of 
checking perforated cards. The first is to punch a card and read 
it back with the copy from which it was prepared, and the second 
method is to have two cards punched by different operators and 
to compare them by placing them together and holding them up to 
the light, noting that the perforations on the cards are identical. 
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Addi t iona l  and l~efund P r e m i u m  Card. 
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The first method is usually adopted on the grounds that it is 
more economical. My own experience has been in the contrary 
direction. I t  is difficult to obtain a proper degree of accuracy with- 
out punching the cards in duplicate. Moreover, the punching of 
cards in duplicate by independent clerks takes very little longer 
than punching one set and "calling it back," and further, the 
duplicate set can usually be made to serve some other useful pur- 
pose. Furthermore, in such a case as that in which the punched 
card is the sole record of the amount of premiums written that a 
company keeps, accuracy is essential and by punching two sets of 
cards an additional check can be made of the amount of premiums 
written by running through the tabulator both sets of cards and 
noting that the premiums on each set are identical. Such a check 
as nearly eliminates errors in compiling the amount of business 
written as is possible. 

Additional and Refund Pre/m~ums.--Record of these premiums 
can be made either upon voucher.~ or sheets. Upon th~s~ vouchers 
or sheets should be entered, in addition to the amount of the 
premium, the agent, state, pohcy year, term of policy, date of 
expiration, trade classification, payroll, and in the case of can- 
cellations the amount of the original premium cancelled. 

The illustration on the opposite page is of a card used for analyz- 
•ng additional and refund premiums. The second and third 
columns on the card are provided for punching, for reference pur- 
poses, the number of the sheet from which the card is prepared. 
I t  will be noticed in this illustration that the card is exactly similar 
to the "Register" card from the third fo the twenty-ninth columns, 
inclusive. This arrangement of columns is made so that the 
"Register" and "Additional and Refund Premium" cards may 
be sorted and tabulated together. The headings upon the card are 
all self-explanatory with the exception of the letters in the first 
column. In this column " L T "  stands for renewals on policies 
written for a term of years by annual premiums, ~'A" for fully 
earned additionals, " B "  for miscellaneous additionals, " 0 "  for 
refunds on audits, " D "  for refunds on cancelled policies, and 
" E "  for refunds on not-taken pohcies. In the last field upon the 
card headed '~ Entered" is gang-punched the month and the year 
in which the business is recorded. 

The provision on the card for two columns, one for "Premium" 
and another for '¢Return Premium," instead of providing only 



For=55~ ~,ut~ / E T N A  LIFE I N S U R A N C E  C O M P A N Y  
ACCIDENT AND LIABILITY DEPARTMENT 

State Illinois Agent 

1915 P r e m i u m s  Wr i t t en  ~Iise. Addi t ionals  Addi t ional  Misc. Refund  P r e m i u m s  ! Not  Takens  Net  P r e m i u m s  
Earned  P r e m i u m s  Refund  P r e m i u m s  

J a n .  

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

$10986.96 
16637.31 

13156.13 

$3935.34 
2347.85 

1822.55 

$1056.71 
2204.03 

3568.64 

$2440.74 
1260.44 

1535.38 

$180.80 
95.50 

230.25 

$2347.55 
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one column, and denoting by punching a symbol as to whether the 
amount recorded thereon is a premium or a return premium, greasy 
facilitates the tabulation of results. A card punched "A;:' for 
example, with an amount in the "Return Premium" column 
designates a credit to additional earned premiums. A card 
punched " E "  with an amount recorded in the "Premium" col~m~ 
designates a credit to not-taken premiums, in other words a rein- 
statement; and in this ease the same amount would be punched 
in the " Premium Reinstated" column. In the case of a policy 
cancelled during its term, the authorized refund will be punched in 
the "Return Premium" column and the full premium cancelled 
in the "Premium Cancelled" coll~mn. In the case of a not-taken 
policy, the amount of the full premium will be punched both in 
t h e  " R e t u r n  Premium" and in the " Premium Cancelled" columns. 

There are great advantages in tabulating gained by designing 
cards in this way. On classifications where all that is required is 
an analysis of net premiums written, all cards for ori~nsL addi- 
tional, refund, and not-taken premiums may be sorted together 
according to the classification required. They will then be run 
through a tabulator furnished with two adding counters, the plugs 
on one counter being set for the " P r e m i u m "  column anti upon the 
other counter for the "Return Premium" column. Before tran- 
scribing the ilgures appearing upon the counters, the amount on 
the counter corresponding to the refund premiums is deducted 
mentally or otherwise from the amount appearing on the counter 
corresponding to the premium coblmn~ and the net result tran- 
scribed. 

]~[0NT~LY TABULATION 01~ CARDS. 

I t  is my experience in compiling results that the best method 
for efficiency and accuracy is to compile the necessary classifications 
of business each month, franscribing the monthly totals directly 
from the tabulating machine counters to snmmary cards. An illus- 
t-ration is given on page 96 of a summary card for the analysis of 
premiums by states. If  all the classifications that have to be made 
are drawn off every month, the cards can be packed away and stored, 
a plan that will effect considerable saving of space. I f  tabulation is 
made of six months' or a year's business at a time, much space is 
required for filing cards, considerable ~Mculties encountered in 
balancing results, and delay involved in compiling them. 

7 
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I f  the course is adopted of tabulating at the beginning of each 
month all classifications of premiums recorded in the previous 
month that will eventually be required, it is very desirable to have a 
card so designed that corrections in the state, policy year, agency, 
expiration, etc., can be readily made. The device of having a 
column upon both the " R e g i s t e r "  and "Addi t ional  and Refund 
Premium" cards for '" Return Premium" as well as " Premium" 
facilitates changes in classifications that may be required on cards 
already tabulated. If, for example, it is required to change the 
state upon a premium for which a card has already been punched 
and tabulated, an adjustment in the tabulation of the premiums 
in the month in which the error is discovered can be readily made 
by punching a credit card for the data as originally recorded, and 
a new debit card with the correct data. For example, if it were 
discovered in February that the premium on an application charged 
in January had been assigned to New York, whereas the correct 
state was New Jersey, all that would be necessary to correct the 
error would be an adjustment in the tabulation of business re- 
corded in February. This would be done by punching a "Reg i s t e r "  

card with the s~ate as New York and the amount of premium 
punched in the " R e t u r n  Premium" column, and a new card with 
the amount of premium punched in the " P r e m i u m "  column for the 
state of New Jersey. The inclusion of these cards in tabulation 
with the cards for business recorded in February will automatically 
adjust the error. 

C0~[PUTING UNEARNED PREMIUI~S. 

In tabulating the cards for classification of business arranged- 
for computing unearned premiums, it is evident that cards punched 
" ' A "  and " C," which are punched for additionals and refunds 
charged after audits upon expirations of policies, need not be used. 
All that is necessary, therefore, is to tabulate together by months 
of expiration the difference between the amounts in the columns 
" Premium" and " Return Premium" upon cards punched " R ; "  

" L T , "  and " B "  in the way just described to obtain the new busi- 
ness written to be added to the business in force, and to tabulate by 
months of expiration the difference between the amounts punched 
in the fields headed " P r e m i u m s  Cancelled" and " P r e m i u m s  Rein- 
stated" upon the cards punched " D "  and " : E "  to obtain the 
business cancelled, to be deducted from the business previously in 



AETNA LIFE INSURANCE COMPANY [Form2341] 

ACCIDENT AND LIABILITY DEPARTMENT 
C]ass Compen.~alio:a 

Business Wrlttea Business Terminated Less Business in Force 
Expiration Month of March. 1 9 1 5  Reinstatements March 31st~ 1915 

Month of March, 1915 

Premiums No. Premiums 

Policies Run- 
ning I Year 

Year Month 

1915 5Ieh. 
April 
May 
J u n e  
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dee .  

1916 Jan. 
Feb. 
Mch. 

I Bu~ness in Fome 
February 28~ 1915 

No.. 

I 1518 

9567 
3359 
1492 
1436 
2082 
1251 
1246 
4144 
1567 

Premiums No. 

$126597.02 
140894.88 17 
127540.38 17 
660336.14 28 
176298.71 17 

91916.88 9 
95395.21 19 

155574.43 7 
98171.18 13 

126679.38 29 
336467.92 161 
128841.65 461 

2064 

$2264713.78 2842 

$127~.95 
529.64 

2387.72 
3098.23 

919.07 
1138.87 
4242.74 
40OO.55 
8327.69 

25133.05 
40681.28 

144120.40 

1563 
32 
43 

292 
134 

53 
43 

3 9  
32 
46 

416 
195 
67 

$235858.19 

$126597.02 
1836.69 
5820.39 

19642.65 
8308.93 
2128.57 
2312.74: 
7283.29 
2629.42~ 
4107.651 

46237.88 
25315.44 I 
11828.12 

2955 $264048.79 30481 

Unearned 

NO. P~mituns 

1503 $140337.14 
1343 122249.63 
9303 643081.21 
3242 171088.01 
1448 90707.38 
1412  94221.34 
2050 152533.88 
1232 99542.31 
1229 130899.42 
3889 i 315363.09 
1833, 144207.49 
1997 ! 132292.28 

$2236523.18 

$1022385.53 
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force. A sample of the sheet upon which the business written and 
cancelled, analyzed by months of expiration, is recorded is illus- 
trated on page 99. 

In passing it may be useful to describe a simple but convenient 
device for computing the actual unearned premiums, i. e., the actual 
unearned premiums on the assumption that policies are effected 
on the average in the middle of the month in which they are issued. 
A movable slip is prepared, as illustrated below, with lines at the 
same distance apart as those on the unearned premium reserve sheet, 
with the fractions ~4, ~4, ~4 • • • 2~4 entered one below the 
other, expressed in decimals. 

VALUATION FACTORS. 

Premiums Expiring Fraetlon~ 
l~t Unearned. 

0- 1 month 
1- 2months 
2- 3months 
3-  4months 
4 - 5 m o n t h s  
5 - 6 m o n t h s  
6- 7months 
7- 8months 
8- 9months 
9-10months 

10-11months 
l l - 12mon ths  

.041667 

.125000 

.208333 

.291667 

.375000 

.458333 

.541666 

.625000 

.708333 

.791667 

.875000 

.958333 

This slip is placed beside a table of premiums upon policies in force 
classified by months of expiration, and the amount of premiums for 
each month is successively multiplied by the corresponding factor 
upon the slip by means of any standard calculating machine, the 
product after each multiplication has been made not being effaced 
from the machine. After the last multiplicatio~ has been made, 
the total on the face of the machine will be the computed amount of 
unearned premiums. Similar slips can be prepared for policies 
whose terms are 2, 3, 4, 5 years, etc. 

AI~ALYSl8 OF PEE~IU~ AND PAYItOLL BY TRADE CLASSIFICATIONS. 

A copy of the card used for analysis of written premiums and 
corresponding payrolls upon which they are based for inves- 
tigating financial experience by trade classifications is shown on 
page 101. I t  di~ers from the card recommended by the Bureau in 
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that a field is provided for the month in which insurance begins, 
to take care of the compilation of experience statistics brought up 
to intermediate dates of the year, as is sometimes required both by 
state departments and by the Bureau itself. 

These cards are prepared directly from the applications and 
additional and refund premium sheets at the same time as the 
other cards already described, and the premiums are balanced on 
each set of cards. For tabulation, a four-counter tabulating ma- 
chine will be required, as payroll, premium, rebate payroll, .and 
rehlrn premium will be tabulated at the same time. I t  would 
not be feasible to analyze payroll and premium every month, be- 
cause, owing to the large number of trade classifications, yew few 
cards, when sorted, would fall in most of the groups to be tabu- 
lated. Anaylsis of these cards must be made at more extended 
intervals as may be found most convenient. 

The Bureau has expressed to the companies a strong prefer- 
ence for having data furnished to it by perforated cards rather 
than by compiled results. No doubt there is good reason for this 
preference in reference to the furnishing of accident statistics, but 
as regards analysis of premiums written and payroll exposure bv 
trade classifications, the question seems to me a different one. As 
regards accidents, the experience of individual companies will be too 
small to warrant, for each company, such a full analysis of its ex- 
perience as may be made by the Bureau of the combined experience 
of all companies. As regards analysis of premiums written and 
payroll exposure by trade classifications, however, every company 
will have to undertake this for its own requirements, and it would 
seem a good course for the companies to send to the Bureau com- 
piled results. Such results could be furnished on sheets or on 
perforated cards, one card for each policy year of the business 
(divided by states) for each trade classification. Such a course 
would save the Bureau much time by largely diminishing the num- 
ber of cards to be handled. 

A~A~YsIs or Losses. 
An illustration is also given on page 103 of the card used for 

analysis of losses. The headings npon the card are all self-explana- 
tory. The letter " L "  in the eleventh column is punched to denote 
"Lump Sum Settlement." The code used for " Kind of l~ayment" 
is the code adopted by the Work-men's Compensation Service Bureau 
for a reason that is shown later. 
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A~TNA LI~I~ INSUI~NCE COMPANY 
Compensation Losses 
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Coml~ onsa t i on  

Sched. No, 18 

Class No. 5 0 2 2  

PREMIUM STATE N E W  J E P ~ E Y  

Classification .a[a~onry--N. O. C. 

Form 5891 

Card No. 1 

1911 
1912 
1913 
1914 

1912 
1913 
1914 

1913 
1914 

1914 

Fo~d 

Pay Roll 

$162300. 
38210. 
2630. 

190600. 
42610. 

8642. 

210800. 
60746. 

260716. 

. PERMANENT TOTAL DISABILITY 

Dismemberments Other than Dis- 
[ memberments 

Premium ,ecllled Regular [Spcclll{:d 
Death . . . .  

Regular mounts ludem- Amounts 
[ indemnity In nit,, In 

ddltloo ~ Addition 

1630.1 
121.7 

7710.2 IM20.101 
1820.3 520. [ 

PERMANENT PARTIAL DISABILITY 
i 

Dismemberments Other than Di~- 
, membermeuts 

344.12 

8216.10 
2430.85 

9124.18 

520. 

$460.00 
820.50 

Regular 
ludcmnliy 

$826.4 

~m ecltled [ Reoular tSoecl[led 
ounts I In~em- I Amounts 

In I lu 
Addition nlty Addition 

I 
I 

Temporary 
Disability ] 

;1500.20 
700.63 

56.20 

1620.52 
610.48 
180.62 

2010-67 
1418.44 

2750.10 

I Law 
Costs 

Me~cM or Ex. 
pense 

700.50 
162.40 
37.00 

760.5C 
60.80 
30.0C 

900.00 
310.50 

850.50 

Tzosoes 
Total Pal4 

2200.70 
863.03 

37.00 
56.20 

2801.12 
1191.28 
730.62 

3370.67 
2549.44 

4427.00 
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Changes in information regarding losses paid are frequently re- 
ceived. Any changes in the data concerning loss payments may 
readily be made by the use of the " Credit to Payment" column 
provided on the card, in precisely the same way in which it has been 
described that changes in the classification of premiums are made 
by use of a " R e t u r n  Premium" column. 

The loss cards are punched d/reetly from loss vouchers, which are 
prepared in the claim department, and from them is drawn off each 
month an analysis of losses paid by states and agencies, and by 
policy years. Also at less frequent intervals, the necessary analysis 
of losses aceor(ting to kinds of payment is made for compiling a 
financial experience by trade classifications. 

The tabulated results of premiums written, payroll exposure, and 
losses paid are transferred to summary cards, an illustration of 
which is given on page 104. 

ACCID]~N~ AI~ALYSIS. 

In making an analysis of accidents by causes and results, the 
Aetna Life Insurance Company proposes to use the Hollerith cards 
designed by the Workmen's Compensation Service Bureau, samples 
of which for the sake of completeness are shown here on pages 106 
and 107. There are two cards: one (the " P a i d  on Accident" card) 
is used for loss payments, and the other for recording cases upon 
which full settlement has not been made. The method adopted by 
the Bureau for making corrections in data concerning accidents 
already reported is to punch a " C r e d i t "  or " C o n t r a "  card in such 
a manner as to exactly duplicate the data recorded on the original 
card. The accident is then recorded as a new case with the correct 
data. The " C r e d i t "  or " Contra" cards are distinguished by their 
color. They will, of course, have to be tabulated and sorted sep- 
arately, and the results deducted from the results obtained from the 
tabulation of the " Paid on Accident" cards. A complete descrip- 
tion of these cards with sets of codes has been prepared by the 
Workmen's Compensation Service Bureau, and there will be stated 
here only the method for collecting data from which to punch them. 

When an accident is reported, it is given a serial number, and as 
full particulars as are available are entered upon an " A c c i d e n t  

Analysis" card~ a copy of which is shown on page 108. The 
data is recorded by means of code numbers from the codes pre- 
pared by the Bureau. The duration of disability, when an acci- 
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WORKM~-N'S COMPENSATION SERVICE BUREAU 
O u t s t a n d i n g .  ( C o l o r  A . )  
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COMPENSATION--Accident Analysis k.d 

AETNA LIFE Basic Manual 
Class No. 

Sched. No. [ Class No. 

DATE OF ACCIDENT 

Claim Number 

Sex 

Year Month 

State 

Degree of 
Impairment 

Policy Year 

Age Group 

INJURY 

MACHINE CAUSE NATURE KIND DURATION 

~Ianner of 
Occurrence ~ r 

if ace. 
at 

peint 
e e r a -  ~ion 

E~er 
if acc. 
due to 

Ins- 
chine 
eenst. 

Enter R 
if right side 

Enter L 
if left side 

WEEKLY 
WAGES 

Days Days 

RE~ARKS ( I f  fatal case show dependents, etc.) 

Accident Analysis Card 
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dent results in disability, is entered when the final payment on the 
clMm is made. Once a year, before the Bureau accident cards are 
punched from this record, a review is made of all the cards with 
the claim papers. After this has been done~ medical fees paid and 
compensatien paid for the previous year are recorded, the informa- 
tion being drawn from the perforated loss cards already described 
by sorting these into numerical order by accident numbers, and 
tabulating from them upon the "Accident Analysis" cards the 
amounts paid according to kinds of payment. The Bureau cards 
will he punched in duplicate with the view of sending one set to the 
Bureau, and retaining the other set for the company's own use. 

I t  is hoped that the foregoing brief description of a method of 
compiling statistics may be of assistance to those who have not as 
yet introduced into their offices the system of perforated cards, and 
to others who have not completed their plans for best furnishing 
to the Workmen's Compensation Service Bureau the da~a it re- 
quires for a comprehensive accident investigation. 
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TABLES FOR COI~PUTING THE PRESENT VALUE OF 
DEAT~ BENm~rrS AmSl~a UNDER T~E NEW 

YORK WORKMERr~S COlYIPENS&TION LAW. 

B Y  

RICHARD FONDILLER. 

The death benefits (in addition to the funeral benefit) under the 
l~ew York Workmen's Compensation Law, which went into effect 
July 1, 1914~, may be briefly stated as follows : 

1. To the widow (or dependen% husband) 30 per cent. of the 
wages of the deceased employee, until death; upon remarriage, the 
pension ceases and two years' compensation is paid in one sum. 

2. To each child, until it reaches the age of 18, 10 per cent. of 
the wages, the widow being aliv% or 15 per cent., the widow being 
dead. 

3. To parents or grandparents, for life, 15 per cent. of the de- 
ceased's wages. 

4. To brothers, sisters or grandchildren, until age 18, 15 per 
cent. of the wages. 

IffOTE: TIIE TOTAL AIV[OUNT OF CO]~[PEI~SATION PAYABLE MUST lqOT 

EXCEED 66~ PER CENT. OF THE DECEASED'S WAGES, AIq'D THE I~A~T- 

MUM A]~OUNT UPON WHICII C0~[PENSATION IS PAYABLE IS $17200. 

The New York Sta%e Industrial Commission has adopted for 
purposes of valuation and commutation the Danish Survivorship 
Annuitantd Table of Mortality* with 3½ per cent. interest, and the 
Remarriage Table of the Dutch Royal Insurance Institution.* 
These standards are used for the valuation of death claims in the 
State Insurance Fund. They are also in use for the calculation of 
the present values of awards where commutation is granted by the 
Commission. 

The appended tables have been computed in the actuarial de- 
partment of the Commission, under the supervision of Mr. Joseph 
1[. Woodward, to whom the writer is indebted for valuable sugges- 
tions as to the form of this paper. Mr. Harry Lubin computed 
Table I I  and Mr. Vincent G. McGuire assisted in calculating the 

* A/so adopted by the New York Insurance Department for mutual com- 
pensation companies. 
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data upo n which all of the tables are based. The law provides for 
the pension to be payable in the same manner as the deceased re- 
ceived his wages, and at the present time the Commission is order- 
ing pensions to be paid weekly. In effect, payments are being made 
at frequent intervals throughout the year and the valuation is there- 
fore made on ~he basis of a continuous ,nnuity, i. e., an annuity 
assumed to be payable continuously or momently. 

~TOTATION. 
x ~ a g e  of widow. 
Yl ~ age of eldest child, Y2 the next eldest, etc. 
zl ~-age of eldest of dependent brothers, sisters or grandchildren, 

z2 the next eldest, etc. 
wl ~ age of eldest dependent parents or grandparents, w2 the next 

eldest, etc. 
~ , ,  the present value of $1 per annum, payable momently, and 

ceasing at death or remarriage. 
E~,,, the present value of $1 payable at remarriage. 
5v~s-zE_~, the present value of $1 per annum, payable momenfly, and 

ceasing at age 18. 
'g~, ~he present value of $1 per annum, payable momenfly, and 

ceasing at death. 

ILLUSTRATIONS OF USES OF TABLES. 

Examp[~/.--Dependents: widow, aged 37, and children, aged 13, 
6 and 1. Annual wage of deceased employee, $720. 

The benefit in this case is 

+ (15  m - ) + - )] 

[ Table I Table II Table II Table II] 
-- 7.2 (469.35) q- (45.71) -k (97.29) -b (127.06) 

7.2 (739.41) =$5,323.75 Total present value. 
The work may be arranged in tabular form as follows: 

T a b l e / ~ o .  

I 

II 
II 
II ' 

Dependent. 

Widow 
Child 

i i l  

l i  

37 
13 
6 
1 

p r e s e n t  V a l u e  of  $100 Wage, Mult/vl/er.  Presen~ Value. 

$469.35 7.2 $3,379.32 
45.71 7.2 329.11 
97.29 7.2 700.49 

127.06 ; 7.2 914.83 
I 

I Total . . . . .  I $5,323.75 
I 
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Example ~.~Dependents:  children, aged 15, 15, 7 and ~. 
nual wage of deceased employee, $1,050. 

The benefit in this case is 

10.5 (15~,~ + 15~2~ + 15~,~ + 1 5 ~ )  
From Table III 

- -  10.5 (42.44 + 80.10 -{- 133.76 +177.78)  
~---10.5 (434.08) ~---$4,557.84 Total present value. 

The work may be arranged in tabular form as follows: 

An- 

Table  No.  

III 
III 
I l l  
III 

Dependent.  

Child 

Age.  

15 
12 
7 
2 

:Present Value of 
$I00 Wage .  

$42.44 
80.10 

133.76 
177.78 

Mul t ip l i e r .  

10.5 
10.5 
10.5 
10.5 

Total . . . . .  

Pr e s en t  Value.  

$ 445.62 
841.05 

1,404.48 
1,866.(}9 

$4,557.84 

Example 3.--Dependents: grandparents, aged 84 and 79, and 
parents, aged 59 and 48. Annual wage of deceased employee, 
$1,200. 

The benefit in this case is 

12 (15~84 + 15~9 + 1 5 ~  + 15~4s) 

From Table IV 
=1~  (55.95 + 77.~ + ~ . 7 o  + ~41.78) 
= 1 2  (597.65)=$7,171.80 Total present value. 

The work may be arranged in tabular form as follows: 

Table  N o .  

IV 
IV 
IV 
IV 

D e p e n d e n t .  

Grandparent 

:Parent 
i " 
i. 

Age.  

84 
79 
52 
48 

P r e s e n t  Va lue  o! 
$100  Wa~e.  

$ 55.95 
77.22 

222.70 
241.78 

Multiplier. 

12 
12 
12 I 
12 i 

Total..... 

Pr e s en t  Va lue .  

$ 671.40 
926.64 

2,672.40 
2,901.36 

$7,171.80 

Example 4.--Dependents: widow, aged 26, child, aged 5, and 
grandparent, aged 73. A~nual wage of deceased employee, $1,130. 

The benefit in ~his case is 

11.3 [(30~v + 60E2v,) + (15~5~ -- 55~6:5~) + (15~78)1 
[- Table I Table II Table IV "] 

= 11.3[ (356.34) +: (103.30) -}- (107.38) J 
=11.3 (567.09)--$6,407.33 Tolal present value. 
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The work may be arranged in tabular form as follows: 

113 

Table  ~ o .  

I 
II 

IV 

I Dependent  
i 

Widow 
Child 
Grandparent 

Age. 

26 
5 

73 

Present Value 0f r 
$100 Wage.  Multiplier. [ Present  Value. 

$356.34 1 1 . 3  84,026.64 
103.30 11.3 1,167.29 
107.38 11.3 1,213.40 

Total . . . . .  $6,407.33 

Example 5.--Dependents:  widow, aged 40, children, aged 16 and 
10, and parent, aged 68. Annual wage of deceased employee, 
$910.50. 

The benefit in this case is 

9.105[(3054o, + 60/-~,~,) + (155~8~ -- 5~o:1~E) 

+ (15<o7 - 5 4o:,o ) + (15a )l 
]- Table I Table II Table II Table IV 1 

-- 9.105[(481.89) + (19.30) + (69.48) + (135.03)J 

~ 9 . 1 0 5  (705.70)~$6,425.40  Total present value. 
The work may be arranged in tabular form as follows: 

Table  NO. 

I 
II 
II 

IV 

Dependent.  

Widow 
Child 

Parent 

40 
16 
10 
68 

Present Vatue of  
$100 Wage. ~¢Iultlpller. Present Value. 

$481.89 9 .105  $4,387.61 
19.30 9.105 175.73 
69.48 9.105 632.62 

135.03 9.105 1,229.44 

I $6,425.40 I Total . . . . .  i 

Age of Annuitar~t.---:-'In order to secure the correct value, it  is 
advisable to ascertain the date of birth of all annuitants and then 
to take the age at  nearest birthday as the age on the datm that the 
present value is desired. For example: I f  an employee were killed 
on A~ay 24, 1915, and his widow was born on August 15, 1870, her 
age must be ~ken  as 45 if it is desired to compute the value as of 
date of death. In  valuation, assume that six months after the 
date of death, the ages of all dependents increase one year. I f  a 
valuation is being made as of December 31, 1918, the attained age 
of the widow, 49, should be used. Similar principles are applicable 
to all classes of annuitants. 

8 



TABLE I I ,  
CHzs~), Du~I~e LIFE OF Wmow. 

_Present Va~ue of Pension per $100 Wage, Payable until Age 18. 

155~ ~ 1  -- 55~:~ir-~l. 

A g e  o f  C h i l d  ( ~ ) .  

0 1 i 2 3 4 ; 5 6 ! */ 8 9 
I 

1 3 1 4 0  . I . . :  . . . . . .  
131 41 126 181 . . . . . . . . .  

. .  . I . . . . . .  

131.44!126.20 120.76115.12 . . . . . .  . . . . . .  : : : : :  . . . . . . . . . . . . . . . . .  
131.46!126.22 120.77 115.13t109.28 . . . . . .  } . . . . .  
131 48'126 24 120 79'115 14 109 29 103.22 . . . . . .  
131.491126.2(] 120.811115.16 109.3(] i03.231 96.92 ] 
131.51 126.261120.831115.181109.32 103.241 96.93 "90.4 : : : : : :  

n~ 131.5o 126.291120.83115.20 109.34 103.25[ 96,94 I 90.4 83.62 
131.56i126.32i120.861115.211109.36103.271 96 95 ~ 90.4 83.63 i6.'5"9 

83.64 ;6.60 90.4 131.59 126.34i120.88!115.23q09.36!103 29 96.97] 
131.63 126.37}120.90 115,26 109.38 103.30! 96,98 i 90.4 83.65 ;6.61 
131.67 126.411120.94115.29 109.41 103.32 96,98 ~ 90.4 83.66 ;6.62 
131.72t126 45:120.97 115 31!109 431103 34 97.00 I 90.4 83.67 ~6.63 
131.77 126.49 121.011115.351109.46 103.36 97,02 i 90.4 83.68 ~6.63 
131.82 126.54121i [ t05'115"39109"49 103,39 97.04 i 90.~ 83.69 ~6.63 
131.87 126.59~121.101115.431109.53 103,42 [ 97,07~ 90.52 83.71 ?'6.64 
131 93q26 66121 15 115 471109 57~103 45 97,10] 90.54 83.73 ~6.66 
132.01!126.72 121.2ff115.51 109.61r,103.49, 97.13 90.57 83.75 76.68 
132.09 126.79 121.27 115.57 109.65 103.53 97,16 1 90.60 83.77 76.70 

83.80 76.72 97,20 : 90.63 132.18 126.87 121.341115.64 109.711103.58 
132.291126.96 121.42 115.71!109.771103.63 97.241 90.66 83.82 76.74 
132.41 127.061121.501115.78i109 83,103.68 97.2990.70 83.86 76.76 
132.53!127.17!121.601115.87i109.91 103.74 97.34 1 90.74 83.90 76.80 
132.70 127.291121.7Fl15 96 109 99 103.81 97.40~ 90.80 83.94 76.82 

90.85 83.98 76.86 132.82 127.44 121.82 116.06 110.08 103.88 97.46 1 

l o  11 i 1~ I la  [ 15 15 16 ~ 1~ 

!::!!!!::: !!: 
: : :  . : : : . : !  

. . : : . .  . . .  
69.27 . . . . . . . . . .  
69.27 61.69 ~ . . . .  
69.28 61.69'53.t 
69.29 61.70 •53.83 
69.30 61.71:53.83 
69.31 61.72 1 53.83 
69.32 61.73 I 53.84 
69.32 61.74 53.85 
69.34 61.74 53.86 
69.36 61.76 53.86 
69.37 61.77 53.88 
69.39 61.78 53.88 
69.41 61.80 53.90 
69.43 61.82 53.91 
69.46 61.84 53.92 
69.48 61.86 53.94 

iiiiiii 
. . . .  15 

16 

iii!ii!iiii!ii!ii i!! 18 
. . . . . . . . . . . . . . . . .  , . . . . . . . . .  1 9  

. . . . . . . . . . . . . . . . . .  i . . . . . . . . .  2 0  

. . . . . . . . . . . . . . . . . .  i . . . . . . . . .  2 1  

~5 
:::::: :::::: ::::::1:::::: ::: ,6 

~7 
~8 

45.67 37.19 . . . . . .  I . . . . . . . . .  29 
45.67 37.20 28.41 . . . . . . . .  30 
45.68'37.20 28.41 19.29 . . .  131 
45.68 37.20 28.41 19.29 9.8" 32 
45.69 137.21 28.41 19.29 9.83 33 
45.69 [37.21 28.42 19.29 9.83 34 
45.70 ! 37.21 28.42 19.29 9.83 35 

I 

45.70 !37.22 28.42 19.29 9,8336 
45.71 ' 37.23 28.43 [ 19.29 9.83 37 
45.72 37.23 28.43 19 29 9,84 38 
45.73 37.23 28.43 19.30 9.8439 

40 9.84 45.74 37.24 28.44 19.30 

~j 
o 

O 

Q 



Age ot Child (y). 

1 is 0 1 2 3 ] 4 6 I 6 7 8 9 ] I 0  11 12  13  14  1 6  

- 0 _ 9  . . . . . . .  . . I ~  103.97 97.54 9 0 84.02 76.90 69.52 61.88 53.96 45.75 3 7 . 2 5 2 8 . 4 4  19.30 
127.7,1~122.101161301110128104.06 97.62 90.98 84.08 76.94 69.55 61.90 53.98 45.76 37.25 28.44 19.30 

133.371127.921122.26116,441110.40104.16 97.70 91.04 84.14 76.99 69.58 61.93 54.00 45.78 37.97 28.45 19.31 
133.60128.12122.44116.591110.53104.28 97.80 91.12 84.20 77.04 69.63 61.96154.02 45.80 37.27 28.46 19.31 
133.83/128.341122.63116,77i110.68104.40 97.90 91.22 84.28 77,10~69.68 62.00 54.04 45 .82  37.29 28.46 19.31 

134.05128.58122.85116.95,110.85104.54 98.02 91.32 84.36 77.17 69.72 62.04 54.07 45.84 37.39 28.47 19.31 
134.331128.861123,58117.16i111.03104.70 98.16 91.42 84.45 77,24 69.78 62.08 54.10 45.86 37.31 28.48 19.31 
134.57128,86 123.34117.39i111.22104.87 98.30 91.54 84.55 77.32 69.84 62.13 54.14 45.88 37.33 28.49 19.32 
134.85129.15 123.34117.64~111.4(~105.06 98.46 91.68 84.66 77.41 69.92 62.18 54.18 45.91 37.35 28.50 19.33 
135.13129.48 123.64117.64!111.6 105.26 9~.64 91.82 84.78 77.51 70.00 62.24 54.22 45.94 37.37 28.51 19.33 

. . . . .  1 2 9 . 8 3 1 2 3 . 9 4 1 1 7 . 9 2 1 1 1 1 . 6 9 1 0 5 . 5 0  98.83 91.99 84.92 77,62 70.08 62.31 54.27 45.97 '37,39 28.52 19,33 

. . . . . . . . . . . .  124.30118.23,111.95105.50 99.04 92.17 85.06 77.74 70.18 62.38 54,32 46,00 37.41 28,54 19.34 

. . . . . . . . . . . . . . . . . .  118.56,112.24105.75 99.04 92.37 85.23 77.87 70.28 62.46 54,38 46,04 37.43 28.55 19.35 

. . . . . . . . . . . .  , . . . . . . . . . . . . .  112.57106.02 99.28 92.37 85.41 78.02 70.40 62,55 54.44 46,10 37.47 28.56 19.35 

. . . . . . . . . . .  I . . . . . . . . . . . . . . . . . .  110633 99.54 9259 85,41 78.18 70.52 62.65 54.52 46.14 37.50 28.58 19.37 

. . . . . . .  9983 9283 8561 78 18 70.66 62.76 54.60 46.20' 37.53 28.60 19.37 i . . . . . . . . .  
. . . . . . . . . . . . . . . . .  i . . . . . .  I . . . . . . . . . . . .  93.10 85.83 7836  70.66 62.88 54.68 46.26,37.57 28.62 19.38 

. . . . . . .  i.. 8 6 0 8  7 8 5 6  70.82 62.88 54.78 4 6 . 3 3  37.61 28.65 19.39 
. . . .  } . . . . . . .  i . . . . . .  i'. i i i i i i  i i i i i i  i i i i i i . . . ' . . .  78178 71.00 63.01 54.78 46.40 37.67 28.67 19.41 
. . . .  ] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71.18 63.16 54.89 46 .40  37.72 28.70 19.42 

. . . . .  f . . . . . . . . . . .  ' . . . . .  I . . . . . . .  t . . . . . . . . . . . . . . . . . . . . .  63.32 55.01 46.48 37.72 28.74 19.43 
I 55.14 46.58 37.77 28.74 19.45 

i i i i i i  i i i i i i  i i i i i ' ,  i i i i i i i i i i i i i  i i i i i i  i i i i i i  i i i i i i  i i i i i i  i i i i i i  i i ' . i i i  i i i i i i  . . . . . .  46.68 37.85 28.78 19.45 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37.91 28.82 19.47 

28.86 19.49 
. . . . . . . . . . . .  [I . . . . . . . . . . . .  i . . . . . . . . . . . . . . . . . .  . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . , 1 9 . 5 1  

i i i i i i i . i i i i i i i i i i i i i  i i i i i i i i i i i i i i i i i i  i i i i i i i i i i i i i i i i i i i i i i i . i i i i i i i i i i i i i i i i i i i . i . i . ,  . . . . . .  

17  

9.84 
9.84 
9.84 
9.84 
9.84 

9.84 
9.84 
9.84 
9.84 
9.84 

9.84 
9.84 
9.84 
9.84 
9.85 

9.85 
9.86 
9.86 
9.86 
9.86 

9.86 
9.87 
9.88 
9.88 
9.88 

9.89 
9.90 

~0 

t~ 

o ~j 

I...a 
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TABLE I. 

WIDOW Ol~ ~ ' I D O w ~ .  

Present Va~ue of Pension per $100 Wage, Payable $il~ :Death or l~e~arr~age. 

3oa~, + 60E~,,. 

Age (z) 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

lare~ent Valtle. 

260.97 
266.55 
272.73 
279.54 
286.02 

294.96 
303.72 
313.14 
323.16 
333.75 

344.76 
356.34 
368.10 
380.O7 
392.04 

403.86 
415.38 
426.42 
436.83 
446.43 

455.13 
462.81 
469.35 
474.72 
478.92 

I Age (x). 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 

Present  Value. 

481.89 
483.66 
484.26 
483.69 
482.07 

479.43 
475.83 
471.36 
466.02 
459.96 

453.18 
445.83 
437.85 
429.45 
420.51 

411.15 
401.46 
391.44 
381.12 
370.56 

359.82 
348.87 
337.80 
326.61 
315.33 

65 304.02 
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TABLE IIL 

CHILD, ~HE "Wa)ow BEING DEAD~ B I ~ O T ~  SrsTza OR GRANDee .  

Present Value of P e n . ~  get $100 Wage, Payable u~i~ Age 18. 

.age (y). l~c~gn'l; Value. 

193.10 
185.60 
177.78 
169.66 
161.20 

152.42 
143.26 
133.76 
123.86 
113.56 

Age (y). 

10 
11 
12 
13 
14 

15 
16 
17 

Present Value. 

102.84 
91.70 
80.10 
68.04 
,55.48 

42.44 
28.84 
14.72 
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TABLE IV. 

Present Va~e of Pen,cion per $100 Wage, Payable unti~ Death. 

0 
1 
2 
3 
4 

5 
6 
7 
8 

. . -  9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

~ P r e ~ e n t  Value. Age (w). P r ~ e n t  V~ue .  

356.40 35 292.06 
355.48 36 288,82 
354.54 37 285.50 
353.55 38 282.06 
352.53 39 278.52 

351.46 40 274.88 
350.36 41 271.11 
349.22 42 267.26 
348.02 43 263.28 
346.77 44 259.20 

345.50 45 255.00 
344.14 46 250.71 
342.76 47 246.30 
341.32 48 241.78 
339.82 49 237.16 

338.26 50 232.46 
336.66 51 227.62 
334.98 52 222.70 
333.26 53 217.70 
331.46 54 212.58 

329.58 55 207.39 
327.64 56 202.12 
325.64 57 196.77 
323.55 58 191.34 
321.40 59 185.86 

319.17 60 180.33 
316.84 61 174.74 
314.46 62 169.11 
311.97 63 163.44 
309.40 64 157.77 

306,75 65 152.07 
304.00 66 146.37 
301.16 67 140.68 
298.23 68 135.03 
295.20 69 129.39 

Ago (w). 

70 
71 
72 
73 
74 

75 
76 
7 7  
78 
79 

8 0 "  
81 ~ 
8 2 '  
83 
84 

85 
86 
87 
88 
89, 

99 
91 
92 
93 
94 

95 
96 
97 
98 
99 

100 
101 
102 
103 
104 

105 
106 

Pre~eut Value. 

123.80 
118.26 
112.78 
107.38 
102.08 

96.87 
91,77 
86.79 
81.93 
77.22 

72.64 
68.24 
63.98 
59.88 
55.95 

52.20 
48.62 
45.21 
41.98 
38.94 

36.06 
33.36 
30.82 
28.46 
26.25 

24.20 
22.30 
20.56 
18.94 
17.48 

16.14 
14.92 
13.83 
12.81 
11.85 

9.80 
7.50 

The younger ages are included, for the sake of completeness. 
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~Wote.--Where the total compensabion exceeds 66 2 /3  per cent., 
a deduction must be made, the actuarial principles of which are fully 
treated in the papers contained in the foZlow~ng biblioyraphy. 
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Extension of :Female Survivorship Annuitant Tables, by Mfle~ M. Dawson, 
Transactions of the Actuarial Society of America, Vol. XI, page 461. 

Mortality and Remarriage Tables for Valuation of Compensation to Widows 
and other Dependents, by Miles 1~. Dawson, Transactions of the Actu- 
arial Society of America, Vol. XV, page 306. 

Valuation of the Death Benefits provided by the Workmen's Compensation 
Law of New York~ by Edward Olifiers, Transactions of the Actuarial 
Boeiety of America, ~¢oL XVI, page 83. 
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A N E W  GRAPHIC METHOD OF USING THE ~ORI~AL 

PROBABrr,vrY CURVE. 

BY 

BUCKNER SPE.EI).* 

Engineer  in Charge, Physical Laboratory,  Western Electric Co. 

I f  the logarithms of the ordinates of the normal probability 
curve are platted ~o the na~ra l  values of x, the ends of the familiar 
curve droop down h) infinity and the curve becomes a parabola, as 
is seen by writing the equation of the normal probability curve 

n e_(~l~) y = 

and taking logarithms of both sides 

log y = log n x 2 
s ~ 2s 2 

Or 

and putting u ~---log. y 

~2 
log y = k -- 2s--- i 

~2 
u = k - - - -  

2s 2 

a parabola with its vertex at u ~ - k  x ~ O "  

The advantage of platting distribution curves on paper ruled 
with equal spacing of the vertical lines and logarithmic spacing of 
the horizontal lines, is that if the distribution curve is normal it 
is a parabola, and if after platting a moderate number of individ- 
uals we draw in the parabola fitting the tops of the ordinates, and 
then continue platting more and more individuals~ the same parab- 
ola continues to tic the tops of the ordinates; it  merely moves up, 
the parameter of the parabola remaining constant. In fact the pa- 
rameter of the parabola is a measure of the spread of the distribution. 

Presented by Albert W. Whitney. 
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Since five points determine a parabola, it is possible to use fewer 
classes; in fact, seven or nine classes are usually enough. One set 
of parabolic templates then will fit all normal distributions. 

I f  we wish to study non-normal distribution curves, the utility 
of the equal spaced x, logarithmic y paper is seen. 

Let me t~ke the distribution of English words into classes of 
one, two, three, four, etc., letters per word. As we plat the curve 
we may stop at any time and try a parabolic template. We see that  
the characteristic shape develops early. We note that as we go on 

~u 

i ~ -. ~ ~.,~ 

z • • • 

_ L  
/ I 

¢~ss~  ©.  D l~ l . s t r r l ow  
~ew l  

~- . . . . .  ~ , , I ' 

• i i " . ~ ' ~  i L i 

' / r  I ' ' I \ '  
: / r  I ) i \ , .  

¢~S I$  

taking woras, we do not have /~ change templates, the same one 
is merely moved up. 

We find, however, tha~ while the left limb of the curve and its top 
is easy to fit, the right limb is too high. 

Let  us fit the parabola as best we can, and draw it in, and count 
the individuals included between the distribution curve and the 
parabola, and replat them as a residual curve. Again we have a 
parabola, but of different parameter, and with its axis to the right 
of the axis of the first parabola. 
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We have resolved the distribution curve into two normal prob- 
ability curves. ]~any irregular distribution curves may be resolved 
into two or more normal curves, and in certain cases such resolution 
may have real meaning, but not always, just as we may resolve cer- 
tain periodic curves by the Fourier Analysis into a series of sine 
curves which do not have any real meaning at a l l - - I  am ~.h~nking 
of pulse blood pressure curves. 

Suppose we have a number of objects to be classified according 
to some measurable characteristic, and let a s  suppose the dis- 
tribution curve is not normal, but that when we measure some other 
characteristic in the same lot of individuals, we do get a normal 
curve, or let us suppose that  (since we do not suspect any progress- 
ive or cumulative change in mode or plurality of modes) we suspect 
there may be some characteristic which will distribute the objects 
normally. Then we may find what function of that  characteristic 
the characteristic is which we used, as follows. 

Plat  and obtain a non-normal distribution curve for the classifi- 
cation according to the characteristic chosen. F i t  the parabola 
that will most nearly cover the most normal half of the experimental 
curve, and draw in this parabola. The method is indicated in 
the figure. 

The abnormal distribution curve suggests the following. Sup- 
pose we make the statement Mat if a sufficient number of objects 
have been produced by causes which, while variable, independently, 
during the production of the objects have not varied cumulatively; 
these objects may be sorted into class groups whose class magnitudes 
(not the number of objects in the class) are arranged in arithmetical 
pro~ession, and the number of objects in the class groups will 
form a distribution curve capable of being resolved into as many 
normal probability curves as there were independent causes, what- 
ever be the characteristic which was chosen for measurement. 

The question lies in the use of the word "arithmetical progres- 
sion." I t  may be that  this is only a special case, and that the more 
general case is that of a series in which each difference is an equal 
part  of the class magaitude at that point, that is to say, a logarith- 
mic axis of x, where the total range of class magnitudes is but a 
small fraction of the mean class magnitude. This becomes the 
ari~.bmetical series in the limit. 

In  the more intractable case, where the causes are changing cu- 
mulatively, the logari~]~mic platGng of either y, or y and x has 
not seemed to be of so much help. 
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Mr. W. G. ~ousekeeper, of %he Westera Electric Physical Labora- 
tory, has collaborated with me in ~his work, which was suggested 
by his exhaustive study and analysis of the measurements of the 
electrical and photometric characteristics of the miniature electric 
lamps manufactured by the Western Electric Company for use in 
telephone switchboards. 
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Tl:r~, DETERMINATION OF PUP~ PPmM_rUMS FOR i~¢~INOR 
CLASSIFICATIONS ON WHICH TI:I~E~ EXPEItiENOE 

DATA IS INSUFFICIENT FOR DIRECT 

ESTIMATE. 

BY 

A. H. MOW'BRAY. 

In the several papers in our PROCEEDINeS and in the Tm~NSAC- 
•IoNs OF T~E ACTUARIAL SOCIETY OF AMERICA dealing with com- 
pensation premium or rate making, the starting point has been a 
classification pure premium derived by the well-known formula, 
~ L / P .  It  has been generally recognized that it will be impos- 
sible to determine the pure premiums in this way for each classifica- 
tion, and that some process of association must be resorted to in 
order to deveIop premiums for those classifications where the data 
is insufficient.* 

No one has yet come forward with a study of how, after such 
association has been determined upon, the data should be combined 
to develop the premiums for the minor classifications. Yet if this 
is the only way to determine rates for these classifications, there 
must be some rule or method of procedure which will stand the 
test of scientific analysis and criticism. I t  was with a view to 
discovering such a method that the present study was undertaken, 
and it is in the hope that the result thereof may be subjected to 
such a test that it is now presented here. 

FAULTS OF ~V~ET~0DS HERETOFORE USED. 

It is well known to the members of this Society that last year 
when rates for compensation insurance in New York were being 
made, it was announced that they would be obtained by applying a 
multiplier of 3.~4 (covering law differential and expense loading) 
to the pure premiums developed from Massachusetts experience and 
recorded in Schedule Z; but that when the published rates were 
divided by this factor and the basic pure premiums so found were 

* See Rubinow, PROCEEDINGS, I, 10--23; Mowbray, T. A. S. A., XV, 92--93 ; 
Ryan, T..4. ~. A., X¥, 369 ; Whitney, T. A. S. •., XVI, 215. 
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multiplied into the Schedule Z payrolls it was found that the "ex- 
pected losses" so found exceeded the actual losses as shown in the 
schedule by approximately 23 per cent. Considerable publicity was 
~ven  the matter at the outset, but later, on the statement of the 
Insurance Department that there was no chicanery involved, the 
matter was allowed to drop without furt~aer press comment. Aside, 
however, from the statement that Massachusetts experience was not 
strictly followed, that personal judgment of experienced under- 
writers aided by data from other sources was also used and that  the 
difficulty presented by scanty data was bridged by ~ouping  anal- 
ogous hazards, no clear explanation was furnished why this loading 
of the pure premium occurred, although it was stated it  was not 
unexpected. 

I t  is generally understood that these rates were made by a con- 
ference of the best underwriters looking upon the general questions 
involved from more or less divergent view-points and the product 
was the result of a study of the data in the light of thorough dis- 
cussion among them. As I understand it, they considered the 
classifications and associated those in which the hazard was thought 
so far analogous as to justify it. Premiums for the group were then 
fixed largely on the basis of the experience of the most prominent 
classifications though modified by personal judgTnent for some 
classifications and the assumption of minimum premiums in certain 
cases. Such a process carried out by conservative men may be ex- 
pected to produce results which will deviate more or less from the 
fundamental data and, fortunately, generally on the safe side as in 
the case in question. 

I t  would seem, however, that much experience data was, to all 
intents and purposes, thrown away at least as far  as direct use for 
determination of rates is concerned, because it dealt wi~h a large 
number of classifications with so small an exposure upon each that  
it apparently was considered unavailable. Even at best our experi- 
ence data for many years will be all too scanty and to further re- 
strict it by absolutely discarding a considerable part seems un- 
justifiably wasteful if a method can be found to utilize it. Addition 
of data where the hazard is considered to be the same may utilize 
some of it, yet even with this help we lose much unless we can find 
some more scientific way of working over our material. 
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PERSOI~AL JUDGI~ENT ~UST BE ID'SED TO SUPPLEMENT 

STATISTICAL DATA. 

If the writer's conclusions as to mathematical risk* are sound 
and the limitations therein set forth must be further restricted for 
other considerations such as the number, size and character of 
establishments entering into the experience, it is evident that so 
long as the manual in use follows present lines there must always 
be many classifications upon ,which the experience will be so limited 
that equitable rates cannot possibly be made from classification 
experience. Yet, if we are not to discriminate in favor of one in- 
dustry by transferring too large a part of its accident cost, or against 
another by placing upon it a burden it should not bear, we must 
discriminate in rates according to hazard so that, subject to the 
disturbing influence of accidental variation, each classification shall 
s~and substantially on its feet. We cannot do this without making 
use of able personal judgment. 

The problem before the profession in attempting to formulate a 
plan of scientific rate making (and for one, I believe that if we are 
to create and maintain confidence in oar profession and its work we 
must before long place before the public something which will 
appeal to them as more scientific than methods heretofore in vogue) 
is to combine personal judgment and experience data in such a way 
as to use all the light available and produce results which can be 
predicted in advance with a considerable degree of accuracy, and 
further, can be tested and checked up as the work progresses. 

WHEN IsERS01qAL JUDG:k{ENT IS AT ITS BEST~GROUPING OF 

CLASSI~ICATIONS. 

Re matter what the field in which personal judgment is to be 
exercised, it is axiomatic that if that judgment is to be quantitative 
in character and not merely qualitative it will be much more accurate 
if confined to discrimination between the elements of a relatively 
small and homogeneous group than when like discrimination must 
be made between individuals in a large heterogeneous group. For 
example, we will form much more accurate judgment of the rela- 
tive heights of a group of men than of the relative heights of a 
group of an equal number of objects composed of trees, buildings, 
men, animals, etc. And again even within a homogeneous group, 

* PROCEEDINGS, I, 24--30. 
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judgment of relative values will be more accurate than judgment of 
absolute values. We will then probably gain, if the exercise of 
personal judgment is along these lines. This presumes a grouping 
of manual classiilcations according to nature of hazard, and where 
there is a wide variagon in degree with further subdivision into 
sections according to degree: 

Grouping of classifications has been the subject of considerable 
discussion recently and there seem to be two rather divergent lines 
of approach. The State Industrial Commissions accustomed to 
census grouping by products are inclined to follow that precedent, 
and in this they are encouraged by the phraseology of our manual 
classitlcations, which are generally expressed in terms of product. 
Of course, from an actuarial point of view the only grouping which 
is of value is u grouping according to hazard, and if the data are to 
be combined without modification only those classifications should 
be associated which are alike in both kind and degree of hazarc~ 
within pretty narrow limits. I t  is proposed, however, to modify 
the data so as to justify its use in combination when the hazard is 
alike in kind, but varies in degree. 

TREORY UNDERLYING PROPOSED MET~[OD. 

It iS an old mathematical trick in attempting the solution of a 
problem to assume that it has been solved and study the relations 
between the several elements from which very often a method will 
be developed which will furnish a ready solution of the problem. 
This method may be advantageously applied to the matter in hand. 

If it be assumed that there is available a large volume of data 
on a group of, s~y ten, kindred classifications such that for each 
the exposure is in all respects sufficient to give a thoroughly de- 
pendable pure premium, then obviously we can express the hazard of 
each as a percentage of one taken as the standard of reference. If  
then, we take the reciprocal of each of these percentages and 
multiply the losses in each classification by it we will obtain a 
hypothetical loss figure which, when divided by the payroll, will 
give a pure premium equal to that for the base classification. Of 
course, the addition of the payrolls and hypothetical losses will give 
aggregate figures from which the same pure premium would be 
derived. Multiplication of this pure premium by the percentages 
expressing the relation of the several classifications to the base will 
again, obviously, reproduce the original pure premiums. 
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Let it now be assumed that this data has been lost and that only 
the percentages remain, but that we know the percentages are 
accurate and were derived ~rom a dependable experience. In place 
of the large volume of data for the group we may now have only a 
small exposure on each classification, though the aggregate exposure 
if on one classification would be sufficient to ~rnish a dependable 
pure premium. Even though the pure premiums in such limited 
data bore very different relations to each o~her from the percentages 
derived from the large experience, it would seem we would be 
amply justified in assuming that this difference was entirely acci- 
dental and that if we multiplied actual losses by the reciprocals of 
our percentages and added the results, dividing them by the aggre- 
gate payroll, we would have a true base pure premium from which 
the classification pure premiums could be found by multiplying by 
the percentages known to be based upon ample experience. Under 
certain circumstances, which could be suggested, this process might 
somewha~ distort results, but it is believed that these circumstances 
under which serious distortion would occur are very unusuaL* 

STATE~EI~T OF PROPOSED ~/~ETHOD. 

Of course, in actual practice, we will never have a series of per- 
centages derived from dependably large, statistical observation of 
payroll exposure, and then be compelled to determine pure premiums 
from limited data because the more extensive data is lost. But it 
would seem that if we can find the percentages from any source, for 
example, from personal judgment, which we regard as dependable 
that the process may still be used. 

This, then, is the proposed method. Let the relative hazards 
within a group be determined by the kind of personal judgment 
hereinafter referred to and expressed as percentages of a given 
classification. Let the losses on the several classifications be multi- 
plied by the reciprocals of these values, and the sum of the products 
be taken and be divided by the sum of the payroll exposures. Let 
the pure premiums thus produced be multiplied by the judgment 
percentages and ~he results taken as the classification pure pre- 
miums, subject to test by comparing the expected losses for the 
group produced by their use with the actual losses, and subject to 
such further adjustment as this test shows to be necessary.* 

* See appended note. 
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The method seems to have the following advantages: 
1. I t  combines personal judgment and statistical data aeeording 

to a scientifically developed theory. 
2. It  uses every bit of usable data and does net distort the result 

by allowing only a part of it to have influence upon the final result. 
3. It  produces results which are subject to check at intervals 

throughout the work. 
4. I t  keeps competitive and commercial aspects of the problems 

in the background during this part of the work, and this makes 
for calmer and fairer judgment. 

5. It  calls for the use of judgment under such circumstances as 
to make it most accurate and dependable. 

The only requirement the theory makes as to the determination of 
the percentage relationship within the group is that it shall be 
so fixed that its accuracy may be considered as dependable as though 
such determination rested upon the most acceptable statisgcal basis. 
Apparently simple, this requirement is, however, most exacting, 
but not more so, nor indeed as much so, as the methods heretofore 
in use if best results are to be obtained. I t  is the writer's personal 
view that when the problem is restricted, as here, to discriminate 
between degree of hazard among the members of relatively small 
groups where the hazard is of essentially like quality, best results 
will be obtained if this work is first done by high grade engineers 
and then subjected to the criticism of competent underwriters. I 
believe the application of engineering judgment to the problem in 
this form is of fundamental importance. 

As it has been heretofore considered that rate-making is the 
function of the underwriter primarily, with such assistance as the 
actuary may render, there should probably be some explanation fur- 
nished of the proposal to transfer the most important part of rigs 
work to the engineering department which it has been considered 
should have little if any part in rate-making. This explanation is 
to be found in a s~udy of the work performed in the three depart- 
ments and the way in which this work tends to qualify those 
performing it for exercising this judgment. 

The function of the actuarial deparLment is the recording of 
payrolls and losses by classifications so as to form experience tables, 

9 
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and the making of computations of rates and reserves from such 
tables. Usually this 8epartment also compiles any other statistics 
the office may require. Clearly, this work does not qualify for the 
exercise of the type of judgment here required since the actuary 
can only work from the statistics before him, and in the absence 
of adequate statistics he has no basis of judgment. 

The service the underwriter performs for his company is the 
selection of business so as to secure a satisfactory profit for his 
stockholders~ or margin of dividends for his policyholders if his 
company be a mutual company. This calls for the exercise of 
judgment in discriminating between risks in the same class, having 
regard to the promulgated rate for that class. The underwriter, 
therefore, is constantly studying statistics of experience with indi- 
vidual risks in order to determine which of a given group will 
probably give a favorable loss ratio for his company and which 
should be rejected because the loss ratio will probably be unfavor- 
able. The statistical data with which he works are not primarily 
group data of payrolls and losses, but individual loss ratios com- 
pared with general loss ratios. If, due to the intrusion of a few 
bad risks the experience of his 'company with a given classification 
has proven unfavorable over a term, he obtains the impression that 
this business is poor business and should be discriminated against, 
and on the other hand, if certain lines of busines s prove especially 
profitable to his company, this seems to him good business and in 
rate-making he will be disposed to give it a low rate. I t  may be 
that his favorable experience has been due entirely to unusual skill 
of his own or his agency organization in securing desirable business, 
or to his engineering department's work in improving the character 
of the particular examples of this type of business which comes to 
him. His judgment throughout is formed by impressions of finan- 
cial transactions with all the elements of luck and skill which enter 
into them. His attention is concentrated on the abnormal (good 
or bad) not the normal or average. 

The duty of the safety engineer (and by this is meant a dis- 
tinctly different type of man from the viewpoint of education ancl 
experience than a mere safety inspector) is to prevent accidents 
where possible, and where it is not possible to preven~ them to 
minimize the seriousness of their consequences. To do this effi- 
ciently in any industry he must know the types of machinery used 
in that industry and their inherent hazards, the processes carried 
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on, the raw material used, chemical combinations involved, etc., 
and the average as well as the superior and under-average conditions 
of operating practice. In order that he may not recommend the 
expenditure of money on improvements which will not give a com- 
mensurate return, he must know the relative exposure to each type 
of hazard. 

The theory of classification rate-making, as the writer under- 
stands it, is that the hazard determines the loss so that when a 
satisfactory individual rating schedule has been developed for dis- 
tinguishing between individual risks, those having the same hazard 
in kind and degree may take the same classification rate. I f  this 
is the principle which the making of classification rates is presumed 
to follow, then it would seem that because of his knowledge of in- 
herent hazard the engineer is primarily the one best qualified to 
exercise the kind of judgment called for in this process, to accurately 
distinguish relative hazard of average risks in similar but not 
equally hazardous lines of industry. 

Of course, when the percentages have been fixed for the several 
groups the remainder of the process becomes largely mechanical and 
under proper super~sion can be performed by ordinarily competent 
clerks, although if when the test proposed is applied to any group 
it indicates that further adjustment is necessary, men of high 
ability will be required on the problem. 

The method herein presented has been brought to the attention 
of the Manual Committee of the Massachusetts Inspection and 
Ra~ing Bureau and although not formally adopted by them, it has 
been considered of sufficient value that the Engineering Committee 
(Safety and Inspection Committee) of that Bureau has been re- 
quested to undertake the first problem, viz., of ascertaining the rela- 
tive percentages within the several groups. It is not unlikely that 
the method will at least be tested in the construction of the new 
Massachusetts Manual and that at some subsequent meeting of the 
Society it will be possible to present the results of that test of prac- 
tical application. 

NOTE 

Since this paper was written, but before its presentation ~o the 
Society, the method described was presented for consideration of 
the Pure Premiums Committee of the Joint Conference on Work- 
men's Compensation Rates. During a discussion of it ~here, a 
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slight change in mode of operation was suggested by Dr. Rt~binow, 
which makes it reproduce, in the projected loss, the actual losses 
with a fidelity limited only by the number of places to which the 
computation of pure premiums is carried. 

Dr. Rubinow proposes that instead of multiplying the losses by 
the reciprocals of the judgment percentages, adding the results 
and dividing by the sum of the pay rolls to produce the pure pre- 
mium for the classification rated as unity, we multiply the pay rolls 
themselves by the judgment percentage and use the sum of the 
products for a divisor against the actual losses for the group. 

The theory underlying this procedure corresponding to the ex- 
planation given above of the method first proposed is as follows: 

If  any classification has a hazard value equal to X per cent. of 
the classification chosen as the standard of reference then, the same 
factors of chance variation being present, the recorded losses would 
have been produced by a pay-roll exposure on the standard classi- 
fication only X per cent. as large. 

The reason why Dr. Rubinow's modification of the formula gives 
more accurate results than the formula as first presented is that the 
latter operates on the numerator of the fraction L/P, which is sub- 
ject to large chance fluctuations from its true value. Hence the 
chance fluctuations to be distributed over the group are magnified 
or reduced according as they occur in classifications less or more 
hazardous than the average of the group. The denominator which 
is operated on under the modified formula is the constant term for 
the purpose for which it is used. Hence there is no change in the 
amount to be distributed. 

The following hypothetical group worked out by both methods 
wiU illustrate the process and the difference between the two 
methods : 

Judg- 
Cla~l- mea t  

~ca- 
tlon. ~ t~ -  

A. ~ .50 
B.. .75 
C.. 1.00 
D.. 1.25 

ORIGINAl, ~ORM'gL&. 

Re- Observed Mod. to 
oA~r~. Lo~ses. Stand. B ~ .  

2.00 $ 2,500 $ 5,000 
1.33 1,000 1,333 
1.00 100,000 100,000 
.80 5,000 4,000 

$108,250 $110,333 

Pay Roll. 

$ 500,000 
1,000,000 

80,000,000 
5,000,000 

$86,500,000 

Pure Prem. 

Projected 
Original Adj. by  L o ~  
Experl- For- 
el~eo, muia. 

.50 .064 $ 320 

.10 .096 960 

.125 .127+ 101,600 
i .10 .158 7,900 

(.125 .127+ $110,780 

Excess Projected over Actual Losses approx. 2 per cent. 
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MODIFmD 5'o~z,A. 

I Judg- 
Classl- : meat  Observed 

flcatlon. Rat-  Pay R o l l  

2~ . . . . . .  5 0  I $ 5 0 0 , 0 0 0  
B . . . . . .  75 1,000,000 
C . . . . .  1 . 00  80,000,000 
D. 1.25 5,000,000 

$86,500,000 

Cot ton .  P. R. 
Standard Bas~. 

I$ 250,000 
i 750,000 ' 
i 80,000,000 
; 6,250,000 

$87,250,000 

Observed 
Losses. 

$ 2,500 
1,000 

100,000 
5,000 

$108,250 

Prem. 

Original Adj. by 
Ex~erl- For- 
ence. mula. 

.50 .062 

.10 .O93 

.125 .124 

.10 .155 

. 1 2 5  .124 

Projected 

$ 310 
930 

99,200 
7,750 

$108,190 

6 
Deficiency Projected under Actual Losses approx. ~ per cent. 
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LThR1LTTY AND WORK1VIEN~S COMPENSATION LOSS 

RESERVES. 

BY 

ROBERT K. ORR. 

The laws of the various states, relating to liability and workmen's 
compensation insurance, are crude in the extreme when viewed 
from a logical and scientific viewpoint. Even more crude are the 
plans advanced by some of our able actuaries. What we lack more 
than anything else is a standard, legalized, accident table by which 
we can measure the expected cost and determine the proper reserves 
regardless of the premiums collected. 

I t  is almost an axiom that inadequate premiums will, under our 
present laws, produce inadequate reserves, this, of course, being 
due to the fact that the reserves are computed as a percentage of 
the premium. 

It  is possible under our present laws and methods of computation, 
for a company to be hopelessly insolvent, yet legally in good finan- 
cial condition. I t  reminds one very much of the old fraternal 
laws, under which a fraternal was solvent, even when it was six 
months or more behind in the payment of losses. 

It would seem to be high time for the various states to wake up 
to the fact that our reserve laws are inadequate and need immediate 
attention, otherwise we will certainly have some insolvent com- 
panies and some unpaid compensation claims. I can think of no 
greater calamity to stock insurance in general than the failure of 
some injured workingman to get his compensation. Such a situa- 
tion is possible when we have the combination of an irresponsible 
employer and an insolvent insurance company with non-assessable 
stock. 

An examination of the convention blank of the National Con- 
vention of Insurance Commissioners, is very interesting in this 
connection. I have in mind the following situation: 

The earned premium for the year 1914 in this case contained over 
50 per cent. of not-taken premium% a similar situation obtained in 
the years 1910, 1911, 1912 and 1913. This will account for the 
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~C]IEDULE ( (P ~ ~----~C]HEDI]'LE O1 ~ ~ExPERIENCE. 

Amount 
Year  in el Los~ 
Which I Amount of Paymente 

Poltclea Earned Including 
Were Premiums. Loss 

Issued. Expenses. 

(I) (2) 

1st 
period: 

1905 ..... i 
1906 ..... I 
1907 ..... I 
1908 ...... 
1909 ..... 

1st total 

2d I 
period" 

193o ..... i 
1911 ..... I 
1912 ..... 150,000, 150, 
1913 ..... 160,000 180, 
1914..... 290,000 100, 
Total ... 15750.000 $610. 

Unpaid Death  Unpaid  
SUIts Pending Clatma Claims 

Dec. 31 of Dec. 31 of (Non-fatal) 
Year of State- Year  of Dee. 31 ot 
merit Excel)t Statement,  Year of 

Suits Not  Without  Statement 
Dependent on Proof of Without  

N'egllgenee. ~egllgence. Proof of 
Negligence. 

Amoun~ Amount Present 
Charged [ Neces- Value of 

sary to Estl-  
Against ~ 0 .  Pa  for ~o .  mated 

NO. Suits at  ~ c h  Future  
$750.00 

D e a t h  

(3a) (3b) Ca.a) (4b) (5a) (Sb) " 

I I,o, m3 
Ratio 

Sum of CoL 
Items in 6a  
Columns Dl-  
~-3h-4b ~lded 
aud 5/,. by 

T" 

( 6 , ~ )  I (B6) 

$ 40,00015 50,000 $ 50,000 1.25 
110,0001 130,000 315 2,250 ' 132,250 1.20 

150,000123 2,250 1 $1,200 70  153,450 1.02 
p,000 15,000! 1 2,000 $4~000 211,000 1.32 
p,000 I0: 7,500 1 2,000 ~ 5,000 114,500 .39 

$750,000 ~610,00~ 36  $27,000! 3 $5,200 $9;000 $661,200 

loss ratio in 1914 being so much lower than the ratios for prior 
years. When the year 1914 is straightened out and not-taken busi- 
ness is charged off, the ratio will be around 100. 

Let us now turn to the matter of loss reserves. In the second 
part of Schedule " P "  we find this interesting situation. 

.Years in 
Which 
Policies 

Were Is- 
aued. 

1910 . . . . . .  

1911 ...... 
1912 ...... 
1913 ...... 
1914 ...... 
Total... 

53 ~ of Earned 
Premiums 

Stated in Col. 
(1), 2d Period. 

(a) 

$21,200 
58,300 
79,500 
84,800 

]53,700 
$397,500 

Deduct Lo~  
payments  and 

Expenses 
Stated in Col. 
(2). 2d Period. 

(B) 

$50,000 
130,000 
150,000 
180,000 
100,000 

$610,000 

l~matuder .  

(c) 

--$28,800 
- -  71,700 
- -  70,500 
- -  95,200 

53,700 
i $53,700 

Sum of 
Amounts Stated 

In,Oolumn~ 
3b-4b aud 5b 

for Each Year 
of 2d Period. 

(D) 

$2,250 
3,450 

21,000 
14,500 

$41,200 

Carry" out for 
"k'ears 1910-1911 
1912, the Amount 
Sta ted in Col. O 
or D Whichever 

Is Greater  and for 
the Years 1913 and 
1914. the Amount 
Stated in CoL ,C'. (z) 

$2,250 
3,450 

53,700 
$59,400 
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In the first place it will be noticed that the losses shown in 
Col. (B) greatly exceed the 53 per cent. M earned premiums shown 
in Col. (A) for the years 1910, 1911, 191~ an/[ 1913. The year 
1914 will show the same situation as soon a~ the not-taken premiums 
are charged off. This of course shows that the company is being 
operated at a heavy loss. The absurdity of this system however is 
most thoroughly shown in the year 1913 wherein the loss payments 
exceeded the 53 per cent. of the earned premiums by $95,200. 
with outstanding losses of $21,000 but with no reserve required 
by the blank. I t  will also be noticed that under the working of 
this blank the higher the loss ratio the lower will be the reserves. 

No sane person can successfully contend that this system of com- 
puting reserves is correct. I t  may produce adequate reserves for 
companies operating under adequate premiums, but what about the 
company that is charging inadequate premiums? Under this sys- 
tem the very company that needs the closest watching and should 
be compelled to carry heavy reserves is allowed to become hopelessly 
insolvent and yet show legal solvency. 

The remedy for workmen's compensation business is the adoption 
of a standard accident table by the state. We have a mortMity table 
for life insurance business, why not an accident table for work- 
men's compensation? There is now sufficient experience from 
which to derive such a table and although the same might not be 
perfect by any means, yet, the business could be placed on a sound 
basis and injured workmen would be sure of receiving their com- 
pensation in full. 

While it may be true that it will be difficult to apply a standard 
table to liability business, yet, there is no reason why state officials 
should stand idly by and make no effort to change our laws so as to, 
at least, compel a company to carry a reserve for outstanding lia- 
bilities. As far as liability business is concerned, the great danger 
is with the young company having inexperienced underwriters and 
actuaries. I t  should not be a difficult matter to have our laws 
changed so as to compel all companies to carry adequate reserves as 
shown by reliable experience, such reserves to be independent of the 
premiums collected by the companies. 

I t  is also merely the statement of a self-evident fact that unearned 
premium reserves based upon inadequate premiums will also be in- 
adequate. This reserve should al~ be computed independently of 
the premiums collected, but with proper allowance for acquisition 
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cost. Otherwise, the companies should be compelled to collect 
adequate premiums. 

I t  has been suggested that any le~slative action should be along 
the line of compelling all companies to charge adequate premiums. 
As far as solvency is concerned, any such action .would be futile 
unless it extended to every state in which a company operated and 
I am wondering how far l%w York could go in controlling rates 
charged in Michigan. There is no doubt, however, that the various 
states can regulahe reserves and can exclude a company that does 
not carry reserves as required by the law of the state, neither should 
it be a difficult matter to have the laws changed so as to require 
adequate reserves. Serious opposition is to be anticipated, how- 
ever, to any movement to regulate rates and to make the application 
extra-territorial. The American people, as we all know, are opposed 
to any action which will foster monopolies, and the regulation of 
rates would seem to many people to do this very thing. 

Summing up the whole situation, it  would hardly seem necessary, 
in view of the self-evident inadequacy of our reserve law, to be 
obliged to urge a change. Nevertheless, it may be necessary ~o 
have a few failures, to have a few workingmen or widows fail to 
get their compensation, in order that the states may realize the 
gravity of the situation. I t  should be borne in mind that em- 
ployer's liability insurance is becoming a thing of the past and in a 
few years will not be a matter for serious consideration. Our 
present efforts should, therefore, be directed to the matter of ade- 
quate reserves for workmen's compensation. 
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REVIEWS OF :BooKs AND PUBLICATIONS. 

Report of the New York State Wor~men's Compsnsatior~ Commis- 
sion from Jury 1, 1911~ to Dec. 81, 1914. Albany, 1915. 151 
pages. 

To students of social insurance this report is distinctly disappoint- 
ing. I t  covers only six months' experience under the New York 
Act, and it covers that period inadequately. A general description 
of the Commission's work occupies about 30 pages. Some ~5 pages 
are given over to an itemized list of expenditures--material, which 
to say the least, is of no general or permanent interest. The activi- 
ties and advantages of the State Insurance Fund are recited at some 
length. Of accident statisHcs, there are none. There is not even 
a clear statement of the manner in which the 130,000 accident 
notices received by the Commission were disposed of nor is material 
presented for an intelligent judgment of the merits of payment 
through the Commission as contrasted with direct settlements. 

The report of the State Insurance Fund presents the record of 
a successful half-year. Whatever may be said on controverted 
points, an insurance carrier which enrolled 7,000 policyholders and 
wrote over $1,200,000 annual premiums during the first six months 
of its existence, and that in the face of active competition, must 
have been efficiently managed and have commanded a fair share of 
public confidence. 

The one thoroughly satisfactory portion of the report was con- 
tr~buted by the actuarial department. The actuaries of the Com- 
mission were called upon to solve problems distinctly novel in this 
country and of great intrinsic difficulty. The able manner in which 
they me~ their task is familiar to all members of this Society. 
Fortunately the substance of the actuarial material here presented 
has already been published in the Proceedings, so that no extended 
comment is called for in this place. 

The concomitant failing of the present document is the total want 
of accident statistics. The public rightly look to the administrators 
of compensation laws for authentic information about work acci- 
dents, their causes, their physical and economic effects, and the 
extent to which the resultant wage loss is indemnified. The ad- 
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n~inistrators alone have access to the whole experience under each 
law. :No expenditure of time or money by private insurance car- 
riers can give anything like so complete a picture. Many problems 
of grave social as well as technical importance--an adequate scale 
of benefits, proper medical attendance, efficient administration of 
the laws, no less than adequate insurance reserves and equitable in- 
surance rates--depend in a large degree, upon comprehensive, accu- 
rate and intelligible accident statistics. The obligation of the New 
York Commission is all the grea~er because they administer the 
most advanced of American compensation laws in the largest indus- 
trial community on this continent. I t  is devoutly to be hoped, 
therefore, that the present Commission will permit their very com- 
petent statistician adequately to fulfill his public functions. 

E. H. Dow~Bz. 

Industrial ttealth-Hazazds and Occupational Diseases in Ohio. By 
E. R. ~ayhurst, A.M., M.D., Director, Division of Oecupa- 
tional Diseases, Ohio State Board of ]~ealth. Issued by the 
Board, Feb., 1915. xviii q- 438 pages. 

" I n  Ohio in the year 1913, there were 68,378 deaths. Over half 
of these would not bear scrutiny as either timely or justifiable." 
Deaths from preventable causes (of which six-sevenths are dis- 
eases) are 43 per cent. of all deaths in 131 trades and callings. 
" From one-fourth to one-third of the medical afflictions of trades- 
persons are due in whole, or in great part, to industrial health- 
hazards." :No doubt these ratios with little variation would apply 
as well anywhere from Maine to California. That they are startling 
only emphasizes past neglect and bears witness to the timeliness of 
the present painstaking contribution. 

"Occupational diseases are exceedingly common. They are, how- 
ever, primary diseases, and only little attention is paid to their 
symptoms when they are calling loudest for recognition and at a 
time when they are easy to cure and control. On the other hand 
deaths directly due to them are among the rarest of happenings, 
this because degenerative diseases, which are secondary (of the 
heart, kidneys, lungs, etc.), prove to be the terminal afflictions." 
"Specific occupational diseases, such as lead poisoning, are recog- 
nized in more than one out of three or four instanced, more especi- 
ally the chronic cases." Yet " the health-hazards of industry which 
cannot be feasibly removed are insignificant in number." 
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The present investigation was instituted by the Ohio State Board 
of Health and authorized by legislative enactment for the purpose 
of determining the underlying causes that contribute to the "un- 
necessary sickness and shortening of life." I t  is not the first work 
in this field in Ohio, but follows the well-established trail blazed 
nearly thirty years ago by the Board in standard educational and 
suggestive articles on industrial health and sanitation. The report 
deals principally with the industrial hygiene of work places, and 
does not purport to present complete lists or citations of occupa- 
tional diseases. As a rule, it indicates the numerical extent of the 
field in which specified numbers of cases in point are discovered. 
I t  rarely furnishes the means of determining the arbnual sickness 
rates, however, with which the actuary or statistician is of necessity 
most often concerned. 

In the investigation, Director Hayhurst had the active assistance 
of a number of prominent Ohio physicians and hygienists. The 
examination was devoted principally to factories and factory proc- 
esses, and in all cases the figures refer strictly to wage-earners. 
To make the survey representative and fair, plants of various sizes 
and locations in each industry were investigated, employing about 
half the wage-earners in the state. The investigators always came 
unannounced. Managements rarely failed to do everything in their 
power to enable them to get at the facts. "While a lack of technical 
knowledge upon the part of the physician-investigator interfered 
more or less with his ability to describe processes, it did not inter- 
fere with his ability to observe the presence or absence of the ten or 
twelve health-hazards for which he was seeking in each place, and 
to repor~ upon the same according to the blank forms [shown in the 
report] and the instructions under which he worked . . . .  In sum- 
marizing, the rifle has been followed to give the benefit of the doubt 
to the figures representing the better conditions." 

Industrial health-hazards as they concern the industries of Ohio, 
are dust, dirt, dampness, darkness, devitalized air, temperature, 
fatigue, inactivity, infections, poisons, and as an aftermath, or be- 
cause of the absence of good drinking water, industrial stimulantism 
by alcohol, coffee, or drugs. An industrial health-hazard is defined 
as "any condition or manner of working that is unnatural to the 
physiology of the human being so engaged." A "most important 
feature in the relationship between work and disease is the problem 
of the worker himself. Some workers are very much more suscep- 
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tible to the health-hazards mentioned above than are others, so much 
so that as hygienic as certain industries and processes can possibly 
be made, still there are certain classes of persons who should not 
engage in them. This is exemplified today, in many instances, as a 
matter of natural selection; for instance, the more delicate and 
sickly disposed persons, "at least at the younger ages, do not follow 
the more fatiguing or heat-exposing trades." 

The need felt by the investigators for standards of measurement 
of amount of dust, illumination, devitalizing air, etc., is given ex- 
pression in the statement that "the next logical step in the field of 
industrial hygiene and occupational diseases is the establishing of 
these s~andards and their adoption by a proper body having recog- 
nized authority." Insurers in this field, contemplating the possible 
requirement sooner or later of premium gradation by merit rating 
according to individual conditions, will heartily concur in the sug- 
gestion. Another difficulty, experienced in the determination and 
classification of occupations, leads the author to recommend the 
introduction of the term "industry-department-process" in place of 
the word "occupation" for more definite designation of the duties 
of workers. 

After a chapter summar~ing available vital statistics and recom- 
mending authoritative works of reference, and a chapter defining 
the principles of industrial hygiene by which the survey was guided, 
a general description is given in Part IV of the investigation, and 
the extent of it, by industries divided into six classes: those using 
poisons as a chief hazard, dusty industries, those in which fatigue 
and inactivity are the chief hazards, those in which there is a more 
than usual !lability to contracting communicable diseases, and in- 
dustries having miscellaneous hazards not above included. Speci- 
men records, one by a rubber company and another by a large steel 
company, form a valuable addition to the chapter, which closes with 
a recapitulation of the industries investigated. Description of trade 
processes is then taken up at length in the principal chapter, Part 
V, devoted to determination of the hygienic statms of the health- 
hazardous trades. The amount of information condensed into this 
part is but poorly measured by the two hundred fifty pages of the 
report devoted to it. 

Authentic cases of occupational diseases are then summed up and 
classified in Part VI. The tables of cases by industries and proc- 
esses, with which the chapter closes, include the 1,804 "positive 
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cases," that is, those in which the specific symptoms and signs were 
present as well as the specific health-hazard on hazards~ and the 211 
" tentative cases" in which disability was present but without enough 
specific symptoms or signs for positive diagnosis, although the haz- 
ards were present. They do not include "past  cases" in which the 
specific symptoms or signs were present prior to 1913--the survey 
began in the middle of 1913 and continued sixteen months--nor 
"hearsay cases" in which information that could be regarded as 
authentic was at hand together with the actual evidence of the 
hazards. The author therefore considers the tables very conserva- 
tive. In an added co117mn he presents symbolically his personal esti- 
mates of what may be called the incidence of industrial disease in 
each trade process. 

Following a chapter of special investigations, the report closes 
with several suggestive pages on measures of prevention. 

The book is well indexed and has been prepared in such form 
that the wide circulation it merits, need not be unduly restricted 
by expense. Illustrations to the number of about a hundred here 
and there effectively visualize the points in the text. 

JAM~S D. MXODmLL. 

Massachusetts Industrial Accic~ent Board, Boston, Bulletin Na. 15, 
October, 1915. 

This is a sequel and supplement of Bulletin No. 9, urging manu- 
facturers to form safety organizations and offering to co-operate 
to this end. The present bulletin gives the results of the Board's 
study of the effect of the safety work done by forty-eight establish- 
ments having a total of 56,587 employees. From this study~ the 
Board concludes that safety work has produced a reduction of 41.1 
per cent. in the compensation cost. 

While it is generMly recognized that thoroughgoing safety work 
is very effective in reducing accident cost, this result is so much 
in excess of the showing made for the first year by some of our 
large corporations which have been most active in safety work, 
that one suspects some fault in the compilation of the figures upon 
which this conclusion is based. These are the accidents occurring 
in the two periods July 1 to December 31, 1913, and July 1 to De- 
cember 31, 1914, studied as to number, time loss involved, compen- 
sation cost, etc. These returns are probably accurate and the 41.1 
per cent. is the difference in compensation payments; that for the 
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first period having been $9,035 and for the second $5,329. It  
may be remarked in passing that these figures are too small to 
avoid the conclusion that mere chance in the incidence of claim 
cost may in considerable measure be responsible for this showing. 

But it is also to be noted that the comparison is between the ab- 
solute amounts paid in the two periods and not the amounts per 
$100 of payroll exposure. I t  seems to have been assumed that the 
exFosure during the two periods was the same. This may have 
been the fact~ but when it is remembered that the second period 
was ~he six months immediately following the outbreak of the 
war, ~ period of readjustment, retrenchment and slowing down 
of ind!utry, it seems hardly likely. I t  would rather seem that the 
accide]ats of the second period should be related to a much smaller 
payroll and this too probably representing operations conducted 
under less pressure and stress. 

Even had the comparison been made upon this basis, it is prob- 
able that with sufficient exposure to eliminate the effect of acci- 
dental variation a very creditable showing would have been made. 
~xcessive c]aims for the results of safety work based upon loosely 
compiled statistics may react to check this beneficial movement. 

ALBERT H .  MOWBRAY. 

The Mathematical Theory of Probabilities and Its Application to 
Frequency Curves and Statistical Methods. By Arne Fisher, 
F.S.S. New York: Macmillan, 1915. xx + 171 pages, octavo. 
Volume 1. Mathema%ical Probabilities and Homograde Statistics. 

In an introductory note by Mr. F. W. Frankland, F.I.A., F.A.S., 
F.S.S., Ex_miner in Statistical Method and in Pure Mathematics to 
the Government of New Zealand states: " I t  is hardly necessary to 
point out what a very large amount of new ground is covered by 
Mr. Fisher's new book. The scientific world is to be congratu- 
lated on Mr. Fisher's presentment of a new and sound point of 
view, and he emphatically is to be congratulated on the production 
of a text-book which for many years to come will be invaluable both 
to students and to his confreres who are engaged in extending the 
boundaries of this fascinating science." 

Mr. Fisher treats his subject not only from the mathematical but 
also from the philosophical s~andpoint, and in the early part of his 
work contrasts the principles of "insufficient reason" and "' cogent 

i 
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reason" in connection with equally likely cases. The book by no 
means consists of purely abstract mathematical theory, formula, 
and: solution. I t  abounds with concrete problems, many of which 
are ]~refaced by the history of their propounding, such as the ques- 
t:ion asked of Galileo by an Italian gambler as to why in throws of 
three dice, the sum of ten appeared more frequently than the sum 
of nine. 

An interesting chapter is devoted to the history of probabilities; 
and the writer throughout his book, by reason of his familiarity 
with the languages in which foreign works on his subject have been 
written, brings to his readers a wealth of information given to the 
English reading student for the first time in his native tongqe. In 
connection herewith may be mentioned the Theorem of Tcheby- 
cheff, the eminent Russian mathematician, concerning probabilities 
in connection with the absolute value of mean errors; and the chap- 
ter on "The Theory of Dispersion and the Criteria of Lex~s and 
Charlier" which consideration hitherto in English has been con- 
fined to mathematical papers only. 

The student's interest is intensified by historical sign-posts being 
attached to the problems treated. The famous problems are given 
a local habitation and a name. As the law-student has his "Rule 
in Shelly's Case" and his "Maxims in Equity" in similar manner 
does Mr. Fisher show us a necklace of the gems of his subject: 
De Moivre's Problem; Tchebyeheff's Problem; The Petrograd Prob- 
lem; Baye's Rule; Stirlin~s Formula; Bing's Paradox; Wallis's 
Expression of v as an Infinite Product; the Experiments of Wester- 
guard, Charlier, Bonynge, and Fisher and others. 

The Law of Large Numbers is well treated in a number of 
chapters devoted thereto, which lead up to the writer's considera- 
tion of the Theory of Dispersion, to which the studies of Charlier, 
Poisson, Bernoulli, Westergaard, Bonynge, Fisher, and Lexis are 
made to contribute. The last two chapters are devoted to the 
application of the theory of probabilities to games of chance and 
statistical problems in which known statistical data, such as child- 
births in Sweden and in Denmark, marriages in Denmark, coal 
mine fatalities in various countries and mortality from cancer 
throughout the world are shown and used as illustrations for the 
determination of Lexian ratios of dispersion and the Charlier coeffi- 
cients thereof. 

Mr. Fisher's book can be read with interest by any student who 
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has the algebraic knowledge necessary for admission to a standard 
college, and at the same time his new presentation of this subject in 
which the learning of Europe is placed within reach of those who 
read English only will fascinate those who have read the English 
treatises. The collection in one book of the studies of many mathe- 
maticians and philosophers will be a valuable addition to the library 
of any actuary or statistician. 

I t  is with pleasure that we learn that the second volume, though 
not in print, exists to-clay in manuscript form, and those who read 
the first volume now published will look forward ~o receiving the 
second one. 

C. E. SCATT~GOOD 

10 
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CURRENT NOTES. 

The Department of Health of the City of New York has recently 
established within the Bureau of Records a Division of Statistical 
Research. The need of such a division had long been felt and its 
creation contemplated but the necessary funds were not available. 
The president of the Board of Health, Dr. S. S. Goldwater, feeling 
that even an embryo statistical division would be better than none, 
created a new division by detailing clerks from other bureaus. I t  
is hoped that the new division, even with so small a nucleus will 
be able to justify its existence and in that way secure in the next 
budget the financial aid necessary for its further development. 
S. W. Wynne, M.D., assistant registrar, Manhattan, has been desig- 
nated chief of the division and will be responsible to William H. 
Guiifoy, M.D., registrar of the Department. 

The new division intends widening the scope of the presen~ sta- 
tistics published by the Department, to popularize them by use of 
simple descriptive charts and graphs that will be intelligible and 
interesting to the public. The division further hopes Co take over 
the preparation of the statistics of the other bureaus of the De- 
partment, to standardize and develop them as the needs of the bu- 
reaus may suggest. Particular attention will"be paid to the de- 
velopment of industrial morbidity and mortality statistics and those 
ciW departments employing medical examiners as, for example, the 
Police and Fire Departments, will be asked to send the Health 
Department their sickness reports for tabulation and analysis. 
Large industrial corporations maintaining medical bureaus will ,be 
invited to co-operate. 

Industrial statistics are practically virgin territory and the field 
opened up presents abundant practzical possibilities not the least of 
which is that the data secured will form the foundation for sickness 
insurance in the future. The statistical side of child hygiene has 
been neglected and the new division contomplates making practical 
use of this store of valuable data now going to waste. 

A census of illness has just been taken in the experimental 
ttealth District by the new division, the results of which will be 
published shortly. 



G ~ R ~  ~0~S. 147 

The new division will be glad to co-operate with those interested 
in statistics, to participate in conferences and receive helpful sug- 
gestions. 

The October, 1915, Bulletin of the New York Ci~ Police De- 
part-meat contains an interesting series of tables on street accidents 
in New York City for the summer months of June, July and 
August of 1915. The material also presents cumulative tables for 
the earlier months of 1915 showing the number of persons killed 
and injured in street accidents, further classified to show the num- 
ber and proportion of children under sixteen years of age. Other 
tables in the report show the kinds of vehicles and the nature of 
the violence responsible for the accidents and injuries. The hour 
at which accidents occurred and the degree of injury are dealt with 
in Tables 6 and 7. 

Mr. Mills ]~. Case prepared the analytical text and directed the 
statistical analysis of the data. 

The Department has recently greatly improved its facilities for 
compiling accident statistics and has introduced a revised report 
form which it is hoped will lead to the further improvement of the 
data. 
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1. Accident and Health Insurance. 
CR~Q, J. D. 

Health Insurance from a Theoretical and Practical Aspect. 
(Transactions, Actuarial Society of America, Vol. XV, Part 
2, No. 52, October, 1914, pp. 271-290.) 

~LD. 
Einwirknng des Kriegs anf die Unfallversicherung. (Zeit- 
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INSV~ANC~ INSTITVTE OF HARTF0~). 
Accident and Health Insurance. (A Series of Lec~ares deliv- 

ered before the Insurance Institute of ttar~ford, 1915, pp. 
155.) 

WiNs~n,, Jo~N T. 
Standard Benefits in Accident and ~ealth Policies.--An ad- 

dress delivered at the meeting of the national convention of 
insurance commissioners, Monterey, Cal., Sept. 24, 1915. 
(Economic World, Sept. 25, 1915.) 

2. Burglary and Theft Insurance. 
QUINT, A. U. 

(a) Review of Burglary Insurance Conditions. (Econ. World, 
Sept. 18, 1915.) 

(b) Economic Value of Insurance against Loss by Burglary and 
Theft. (Economic World, Nov. 20, 1915.) 

3. Credit Ir~uranve. 
T~AT,  E. :~. 

(a) Credit Insurance in Simplest Language. 1915, pp. 8. 
(b) Constructive Influence of Credit Insurance.--Address de- 

livered before the World's Congress of Insurance, Panama- 
Pacific International Exposition, San Francisco, Cal., Oct. 
5, 1915, pp. 8. (Both pamphlets are published by the Amer- 
ican Credit Indemnity Co., St. Louis, Mo.) 

Voss, L. C. 
Value and Importance of Credit Insurance. (Market World 

and Chronicle, April 10, 1915.) 

4. Fidelity and 8ure~y Insurance. 
CATOR, B~NJ. F. 

Surety and Fidelity Insurance. (Econ. World, Aug. 21, 
1915.) 

MACKALL, LUTHER E. 
The Principles of Surety Underwriting. 1914, pp. 348. (Bal- 

timore, 1VId. : Thomas and Evans Printing Co., publishers.) 
NATIONAL SU-a~TY CO. OF N~W YO~K. 

Causes of Surety Bond Losses. (Spectator, Sept. 23, 1915, 
Supplement.) 

5. Strike Insurance. 

Strike Insurance in Germany. (Monthly Review, U. S. 
Bureau of Labor Statistics, Vol. I, No. 4, Oct., 1915, pp. 
 7-85.) 

SCANI)INAVIAI~ COUNTRIES. 
Strike Insurance in Scandinavian Countries. (Monthly Rev., 

U. S. Bur. Lab. Statis., Vol. I, No. 4, Oct., 1915, p. 86.) 
For a bibliography on strike insurance in European countries see 

the same No. o2 the Monthly Review on page 77. 
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B. Socrm, INSURANCE. 

1. Pens~ns a~g Relief Funds. 

AUSTRALIA Dept. of the Treasury. 
Invalid and Old Age Pensions. Statement for the 12 months 

ending June 30, 1915. Melbourne, 1915, pp. 10. 
BA~LWA~n, W. A. 

Naval and Military War Pensions Bill, 1915. (Charity Or- 
ganization Review, Sept., 1915, pp. 11.) 

BULLOCK, E. D. (Compiler). 
Selected Articles on Mothers' Pensions. (White Plains, New 

York: Wilson, 1915, pp. 188.) 
BURN, JOSEPH, and SYMMONS, FRA~ PERCY. 

Practical Points in Connection with the Formation and Valua- 
tion of Pension Funds, with a Note on Group Assurances. 
(Journal, Institute of Actuaries, Vol. XLIX, Part 3, No. 
263, July, 1915, pp. 193-254.) 

GREAT BRITIAN. 
War Pensions in Great Britain. (Market World, April 10, 

1915.) 
K_~LEBOROUG~r, CHARLES. 

Administration of Mothers' Pension Laws. (American Po- 
litical Science Review, August, 1915, pp. 555-558 0 

MINNESOTA. AC~d)EMY OF SOCIAL SCIENCES. 
Papers and Proceedings: "Woman and the State." (Min- 

neapolis, 1915, pp. 203.) 
NEW YORK. 

Report of the New York State Commission on Relief for 
Widowed Mothers. Transmitted to the Legislature March 
27, 1914, pp. 584. 

NEW YORK ASSOCIATION FOR IMPROVING T~E CG~rDITION OF TEE 
POOR. 

Shall Widows Be Pensioned? (105 E. 22d St., I7. Y., pp. 39.) 
IV. Y. CITY--Bureau of Municipal Investigation and Statistics. 

Report relative to proposed legislation providing pensions to 
widows with children. 1915, pp. 26. 

PARTHIER, H.  
Das Aequivalenzprinzip in tier sozialen Pensionsversicherung. 

Tables, formulae, and graphs for pensions in a system of 
social insurance. (Zeitschrift f. d. ges. Versicherungswissen- 
schaft, March, 1915, pp. 52.) 

PENNSYLVaNIA--State Dependents Commission. 
Report and Recommendations. 1915, pp. 88. 

RIETZ, HENRY L. 
Status of Certain Current Pension Funds. (The Record, 

American Institute of Actuaries, Vol. IV, Part I, No. 9, 
June, 1915, pp. 73-82.) 
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I~OTH, LOUIS. 
Pension Funds for Public Service Employes. (Survey, Oct. 

30, 1915.) 
TODD, ARTHUR ~l. 

01d Age and the Industrial Scrap Heap. (Am. Statis. Asso- 
ciation, June, 1915.) 

WALK-a, Dwm~T A. 
Staff Pension Funds. (Transactions, Actuarial Society of 

America, May, 1915, Vol. XVI, Part 1, No. 53, pp. 109- 
144.) 

WISCONSIN, INDUSTRIAL COMMISSIOIV. 
l~eport on Old Age Relief. (Madison, Wis., 1915, pp. 76.) 

2. SiJcness Insurance. 
A~ERICAN ASSOCIATION FOR LABOR LEGISLATIOlg. 

Health Insurance--Standards and Tentative Draft of an Act, 
Nov., 1915, pp. 26. 

GAEBEL, K. 
Die Neuen 0rtssatzungen fiir die Krankenversicherung der 

Hausgewerbtreibenden. (Social Praxis, July, 1915, pp. 2.) 
GERMANY--Imperial Statistical Office. 

(a) Vierteljahrsheft zur Statistik des Deutschea Reichs. 24 
Jahrgang, 1915. Zweites Heft. mit 11 Tafeln, Berlin, 1915, 
pp. XI, 229. 
This number constitutes the second issue for the year 1915 of the 

Quarterly Statistics of the German Empire, published by the Imperial 
Statistical Office. Besides the usual current statistical matter com- 
piled by this Office, this particular number contains statistics of sick- 
ness insurance in the miners' relief funds for the year 1913, as pro- 
vided for in Article 74 of the German Sickness Insurance Law 
(Insurance Code, 1911). 

(b) Sickness insurance and maternity benefits during the war, 
Notification of Jan. 28, 1915. (Reiehsarbeitsblatt. Berlin, 
Feb., 1915.) 

(c) Sickness Insurance, 1911-1913; Social Hygiene: Care of 
the tuberculous by the National Insurance Institutes during 
the war. (Reichsarbeitsbla~, March, 1915.) 

PROGRESSIVE NATIONAL SERVICE. 
Sickness Insurance Prepared for the Committee on Social 

and Industrial Justice of the Progressive National Service. 
(95 Madison Ave., New York, 1915, pp. 60.) 

RUBINOW, I. M. 
Standards of Sickness Insurance. (Journal of Political Econ- 

omy, Vol. XXIII, pp. 291-51, 327-64, 437-64, March- 
May, 1915.) 

S~IEa, SOMOLO F. 
Die K_rankenversicherung w~ihrend des Krieges und das Ein- 
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greifen des Reiches in Friedenszeiten. (Zeitschrift. f. d. 
ges. Versicherungswissenschaft, ~[arch, 1915, pp. 26.) 

W a ~ . v ,  B. S. 
Sickness Insurance, Its Relation to Public Health and the 

Common Welfare. (Pub. Health Reports, Reprint No. 250, 
Washington, Jan. 8, 1915, pp. 14.) 

3. Wor~me~'s Compensation. 
A~mr~v, W. 1~. 

Fallacies of the Merit Rating System. (Market World, April 
24, 19150 

AUSTRIA. 
New annuity valuation tables for Austrian Workmen's Com- 

pensation Insurance. (Market World and Chronicle, May 1, 
1915. Translated from "Der National 0ekonom," Vienna.) 

BI~C~L~r. A. W. 
~edical Aid under the Workmen's Compensation Act. (Bul- 

letin of the Industrial Commission of Wisconsin, Vol. I, 
No. 6, Oct. I, 1914, pp. 52.) 

CALIFOR1VIA--Industrial Welfare Commission. 
First Biennial Report (1913-1914), 1915, pp. 123. 

CONIVECTICUT--]~:~ard of Compensation Commissioners. 
First Annual Report . . . for the year ending Sept. 30, 1914, 

pp. 33. (Connecticul--Public Document, No. 58.) 
COWLES, WALTER G. 

Agency Expense of Workmen's Compensation Insurance. 
(Economic World, July 3, 1915, pp. 15-19.) 

DEN'M.ARK. 
Insurance agains~ accidents in agricultural work in Denmark. 

(Market World and Chronicle, June 26, 1915.--Reprinted 
from the Monthly Bulletin of Economic and Social Intelli- 
gence of the International Institute of Agriculture, Rome.) 

EOON0~I0 WORLD. 
(@) Loss l~eserves for Workmen~s Comp. Insurance. Oct. 2, 

1915. 
(b) State Insurance Resting on the Back of Private Insurance. 

Nov. 20, 1915. 
GERMANY. 

(~) Die Arbeiterversichernng des Deutschen Reiches. Develop- 
merit, organization, and success of workmaen's insurance in 
Germany, also effects from the war. Serial, 1st part. 2,800 
words. (0est. Zeitschrift Berg & Hiittenwesen, Vienna, 
Dec. 19, 1914.) 

(b) Workmen's Compensation in Germany in 1914. (Market 
World and Chronicle, May 1, 1915.) 

G ~ T  BRITAIn. 
(~) Statistics of compensation and proceedings under the work- 

men's compensation act, 1906, and the employers' liability 
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act, 1880, during the year 1913. Cd. 7669. London, Wy- 
man, 1914. 

(b) The Rising Cost of Workmen's Compensation in Great 
Britain. (Economic World, July 17, 1915.) 

(e) Detailed Results of Workmen's Compensation in Great 
Britain in 1914. (Economic World, Nov. 13, 1915.) 

HANs~, CARL M. 
(a) Development, Application and Effect of Schedule Rating in 

Liability and Compensation Insurance. (American Under- 
writer, May, 1915, pp. 10.) 

(b) A Defense of the Universal Analytic Schedule.--An analysis 
of Wisconsin Workmen's Compensation experience from the 
point of view of Schedule Rating. (Econ. World, Sept. 18, 
1915.) 

HOTC~XlSS, W. H. 
Workmen's Compensation in 1Vew York. (Rev. of Reviews, 

July, 1915, Vol. 52, pp. 77-81.) 
MARKET WORLD AND CHRONICLE. 

A Forecast of the Ultimate Cost of Workmen's Compensation 
in the United States. June 19, 1915. 

]~ASSXC1TUSETTS. 
Massachusetts Workmen's Compensation Experience, in Prin- 

cipal Classifications, July 1, 1912 to Sept. 30, 191A. Monthly 
Review of the U. S. Bureau of Labor S~atisties, ¥ol. I, No. 
3, Sept., 1915, pp. 37-44). 

~ASSAC~USETTS---Insur ance Commissioner. 
Sixtieth Annual Report, Jan. 1, 1915. Boston, 1915. 2 

volumes. 
Wolume II of this report relates to life, miscellaneous, asse~ment 

~nd fraternal insurance, with which is classified the matter relative to 
workmen's compensation. Two summary statistical tables of opera- 
%ions under the workmen's compensation act by private and mutual 
companies presented, covering operations up to September 30, 1914. 

I~]'ATIONAL ASSOCIATION OF INDUSTRIAL ACCIDENT BOARDS AND 
COmmiSSIONeRS. 

(a) Workmen's Compensation--Statistics and Cost. (Froceed- 
ings of Special Meeting held a~ La Salle Hotel, Chicago, 
Jan. 12 and 13, 1915, pp. 58.) 

(b) Report of Committee on Statistics and Compensation Ins. 
Cost. (NIonthly Review, U. S.  Bur. of Lab. Starts., Vol. I, 
No. 5, Nov., 1915, pp. 27-37.) 

N~WDA. 
( a )  Report of the Nevada Industrial Commission, July 1, 1913, 

to Dec. 31, 1914. (Carson City, 1915, pp. 108.) 
(b) Report of Investigation in re Claim No. 19~, pp. 30. 

N~.w S o c ~  WAL~S. 
Statistical review of annual returns from employers under the 

Workmen% Compensation Act of 1914. (Dept. of Labor 
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and Industry, New South Wales Industrial Gazette. 
ney, May, 1915.) 

NEW Yo~x. 
(a) Fnture of the Workmen's Compensation Amendment. 

Syd- 

Dis- 
cussion by: Parkinson, T. I.--Seager, Henry R.---& Hamp- 
den Dougherty. (Proceedings, Am. Academy of Political 
Science, Jan., 1915, pp. 31.) 

(b) Nine Months of StaSe Work~men's Compensation Insurance 
in New York. (Economic World, July 10, 1915.) 

(v) The Ways of the New York State Fund for Workmen's 
Insurance. (Economic World, Sept. 11, 1915.) 

0~io. 
(~) Workmen's Compensation in Ohio. (Market World, June 

2% 191 .) 
(b) Ohio State Insurance Manual. Rules and Rates, July, 1915, 

pp. 185. 
PENNSYLVANIA. 

Report of the Industrial Accidents Commission of Pennsylva- 
nia. Philadelphia, 1915, pp. 53. 

P~OaRESSlW NATIONAL SE~WCE. 
Standards of Workmen's Compensation with Annotations. 

(95 Madison Ave., New York, 1915, pp. 61.) 
RuBINOW, I. M. 

A Standard Accident Table as a Basis for Compensation Rates. 
(Quarterly Pub., Amer. Statis. Association, March, 1915, 
pp. 5~.) 

SENIOR, LEON S. 
Present and Future Developments in the Field of Workmen'a 

Compensation Insurance. (Econ. World, Aug. 28, 1915, 
pp. 276-9.) 

TENNESSEE. 
Report of the Workmen's Compensation Commission of Ten- 

nessee together with a draft of a bill. Pp. 83. 
UNITED STATES. 

Workmen's Compensation--Legislative and Administrative 
Problems. Pp. 129. (American Labor Legislation Review, 
March, 1915.) 

4. U~emp~oymer~t Insurance. 

AMERICAN LABOR LEGISLATION' REVIEW. 
Unemployment. June, 1915, pp. 457. 

BRU~RE, HENRY. 
America's Unemployment Problem. (Annals, American 

Academy, Sept., 1915, pp. 14.) 
COMAN, CATHERINE. 

Unemployment Insurance. 1915, pp. 21. (Progressive Na- 
tional Service, 95 Madison Ave., New York City.) 
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FOREIGN COUNTRIES. 
Conditions in the labor market and unemployment in foreign 

countries. (Monthly Review, U. S. Bur. Lab. Statis., Vol. 
I, No. 4, Oct., 1915, pp. 49-77.) 

GATY, T~ODORE E. 
Some Essential Factors in the Problem of Unemployment In- 

surance. (Economic World, August 14, 1915.) 
GREAT BRITAIN. 

Unemployment Insurance. (This topic is discussed monthly 
in the "Board of Trade Labor Gazette," London.) 

ON~A2m. 
Interim Repor~ of the Commission on Unemployment, July 

15, 1915. (Toronto, 1915, pp. 11.) 

5. ,LegaZ Aspects. 
BRODSKY, R. J. 

Workmen's Compensation Act, of the State of Pennsylvania, 
Explained for Employers and Employees. (Philadelphia, 
R. J. Brodsky, 867 Drexel Bldg., 1915, pp. 35.) 

CLARK, LI~LEY D. 
Workmen's Compensation and the Federal Congress. (Jour- 

nal of Political Economy, Oct., 1915, pp. 807-821.) 
E0ON0~IC WORLD. 

The Changing Legal Conception of the Relation of Employer 
and Employee in respect of Accident. Aug. 7, 1915. 

FISHER, WILLARD D. 
(a) Field of Workmen's Compensation in the United Sta~es. 

(Am. Economic Review, June, 1915, pp. 221-278.) 
(b) American Workmen's Compensation Ac~s of 1915. (Am. 

Ec. Roy., Sept., 15, pp. 671-79.) 
IowA--Industrial Commission. 

Some Legal Phases of the Workmen's Comp. Act, 1914, pp. 8. 
N~w YoRx--Superintendent of Insurance. 

Fifty-sixth Annual Report. Part I. Fire and ~Iarine In- 
surance. Albany, 1915. I t  contains 10 pages on Comp. 
Legislation in N. ¥.  

S~ESMAN. P. TECUMSEH. 
The Jurisprudence of the Workmen's Compensai-ion Laws, 

(University of Penn. Law Roy, Oct., 1915, pp. 823-875.) 
UNITED STATES. 

Workmen's Compensation Legislation in the U. S., with a 
Chart showing the principal features of these laws. 
(Monthly Review, U. S. Bur. of Lab. Statis., ¥ol. I, No. 3, 
Sept., 1915.) • 

¥2~eLE, WALLACE D. 
Evolution of Workmen's Compensation Legislation. (Bulletin 

of the Industrial Commission, Columbus, Ohio, Vol. II,  No. 
1, Jan. 1, 1915, pp. 1~.) 
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~. INDUSTRIAL ACCIDENTS, DISEASES AND POISONS. 

1. Accidents. 
BE~R, D. S. 

Industrial Accident Prevention. (Boston, Houghton MifHin, 
1915. $7.50.) 

C~LD~R, Jo~. 
The prevention of accidents in cotton mills. (Econ. World, 

Sept. 11, 1915.) 
CHIcAQo--Bureau of Safety. 

Accident prevention on a business basis. 2500 words. (Elec. 
h'ic Review and Western Electrician, June 5, 1915.) 

COZ~)RADo--State inspector of coal mines. 
Reports for 1913 and 1914. Denver, 1914, 1915. (2 vols.) 

G~R~ANY. 
Knappschafts-Bernfsgenossenschaft. Dreissigster Bericht. 

Berlin, 1914, pp. 69. 
I t  contains a report on the results of  accident insurance for the  

mining industry in Germany for the year 1914. 
G~R~ANY--Imperial Insurance Office. 

Jahresberichto der gewerbliehen Bernfsgenossenschaften fiber 
Unfallverhiittung fiir 1913. ~-II Jahrgang. Berlin, 1914, 
pp. 687. 

This volume contains the reports of the individual t rade accident 
insurance associations of Germany as to their  activity in accident 
prevention. 

Gtt~AT BI~ITAIN--Board of Trade. 
(a) General Report upon accidents on railways of the United 

Kingdom during the year 1914. London, 1915. 17 pp. 
(b) Fatal Industrial Accidents. (This topic is treated monthly 

in the " Board of Trade Labor Gazette," London.) 
GREAT BRITon--Home Department. 

~Iines and Quarries. General Report with Statistics for 1914. 
Part I. London, 1915, pp. 49, map. 

HOF~AN, FREelanCE L. 
Industrial Accident Statistics. 210 pp. (Bulletin, U. S. 

Bureau of Labor Statistics. Whole No. 157; Industrial Acci- 
dents & Hygiene Series No. 5. Washington, ~areh, 1915.) 

K]sN~UCxY~Department of Mines. 
Annual Report, 1914. Lexington, 1914, 40 pp. 

N~w Z~ALA~D---Depa~tment of Labor. 
Statistics of Accidents in Factories, and of Accidents Reported 

under the Scaffolding Inspection Act. (Published monthly 
in the " Journal of the Department of Labor," Wellington.) 

O~Io~Industrial Commission, Department of Investigation and 
Statistics. 

(~) Report No. 4. Industrial Accidents in Ohio, Jan. 1 to June 
30, 1914. Columbus, Ohio, 1915, pp. 324. 
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(b) Report No. 8. Industrial Accidents in Cuyahoga County, 
Ohio, from July 1 to Dec. 31, 1914. 43 pp. 

(o) Report No. 11. Industrial Accidents in Mahoning County, 
Ohio, from July 1 to Dec. 31, 1914. 25 pp. 

(d) Report No. 13. Industrial Accidents in Stark County, 
Ohio, from July 1 to Dec. 31, 1914. 25 pp. 

(e) Papers on Accident Prevention. (Safety Bulletin, Vol. II, 
No. 3, March 1, 1915, pp. 80. Illustrated.) 

PEl~svLvA~IA--Department of Labor and Industry. 
Accidents reported during March and April, 1915 ; Proceed- 

Lugs of the second annual conference on welfare and effi- 
ciency. (Harrisburg, Monthly Bulletin, 58 pp.) 

P~tCE, GEORGE M. 
The Modern Factory--Safety, Sanitation, and Welfare. xx, 

574 pp.; 257 illustratJons. "New York, John Wiley & Sons, 
1914. 
I t  contains chapters on Factory Accidents and Safety; Industrial 

Poisons, etc. 

T~xAs--Bureau of Labor Statistics. 
Third Biennial Report, 1913 and 1914. Austin, 1915. 207 

PP- 
UNITED STATES. 

Digest of boiler laws of States of the United States. 5,000 
words. (Power, July 27, 1915.) 

U~ITED STATES--Bureau of Mines. 
Safety in stone quarrying. Washington, 1915. 48 pp. Il- 

lustrated. (Technical Paper 111.) 
WEST, TI:~O~AS D. 

Intoxication, a cause of accidents. Saloons should not be al- 
lowed near industrial plants. Illustrated. 3000 words. 
(Iron Trade Review, April 8, 1915.) 

WV.ST VlZOlNIi Department of Mines. 
Annual Report, 1913. Charleston, 1913. 429 pp. 

In the chapter on accidents comparative data are given for the 
period 1883 to June 30~ 1913, by year and by cause. 

Wtsco~lsll~--Industrial Commission. 
Industrial Accidents. July 1, 1912, to Dec. 31, 1914. (Mad- 

ison, Wis, August 1, 1915. Pp. 52.) 
Analyses of 24,000 accidents are presented by industries, by na- 

ture, extent and location of injury, and by cause of accident. 

WYo~tNo---State Coal Mine Inspectors. 
Annual Report for the year ending Sept. 30, 1914. 36 pp. 

2. D~seases and Poisons. 
OREAT BRITAIN. 

(a) Occupational Diseases in Factories and Workshops. (This 
topic is discussed monthly LU the "Board of Trade Labor 
Gazette,"' London.) 
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(b) Report of the Departmental Committee appointed to in- 
vestigate the danger attenSant on the use of paints con- 
raining lead . . . .  (Cd. 788~), pp. 134. Published ~Iay 5, 
1915. Report dated Nov., 1914. 

]~[A~ILTON, ALICE. 
(~) Industrial Poisons Used in the Rubber Industry. (U. S. 

Bur. Lab. Statis., Bulletin: Whole No. 179; Industrial Ac- 
cidents and Hygiene Series, No. 7. Washington, Oct. 1915.) 

(b) Occupational Disease Clinic of New York City Health De- 
parbmenL (Monthly Rev. U. S. Bur. Lab. Statis., ¥ol. I, 
No. 5, November, 1915, pp. 7-19.) 

OHio--State ]3oard of Health. 
Survey of Industrial Health-Hazards and Occupational Dis- 

eases in Ohio. (0olum~us, Ohio. Feb., 1915, pp. 438; 
101. Illustrated.) 

PHELPS, E. B. 
Occupational Diseases and Work-men's Compensation Statutes. 

(American Underwriter, April, 1915.) 
UNITED STATEs--Bureau Of Mines (Department of the Interior). 

Pulmonary Disease among Miners in the Joplin District, Mis- 
souri, and its Relation to Rock Dust in the Mines: A Pre- 
liminary Report. Washington, 1915, pp. 47. 

D. ]~IS0EI~LANEOUS STATISTICS AND GENERAL THEORY. 

&~STRIA--Workmen'~ Accident Insurance Institute. 
Denksehrift der Arbeiter-Unfa]lversicherungsanstalt fiir Nei- 

derSsterreich in Wien fiber das erste ¥ierteljahrhundert 
1889-1914. ~rienna, 1914, pp. 125. Charts and engrav- 
ings. 
This memorial volume is published by the workmen's accident in- 

surance institute for Lower Austria, in Vienna, on the occasion of its 
~wenty-fifth year of existence. The text part of the volume gives a 
history of the insurance institute, noting the development of insurance 
methods, matters relating to the fixing and collecting of premiums, 
compensation procedure, premium tariffs, actuarial results, by-laws and 
organization, arbitration courts, legal definition of insurance terms, etc. 

BIt.A-BROOK, •. 
Progress of ~riendly S~ciefies and other provident institutions 

during the ten years 1904--1914. (Journal of the Royal 
Statistical Society, May, 1915, pp. 31.) 

COL:LIE, SIR JOHN. 
Pecuniary Inducement to Malingering. (Market World and 

Chronicle, May 8, 1915. Reprinted from the "Post Maga- 
zine and Insurance Monitor" of London, England.) 

Coo~, A. J. 
Les principanx syst~mes d'assurances en usage dans le Roy- 

aumme-uni (Grande-Bretagne et Irlande). (Journal de la 
Soci~t~ de Statistique de Paris, ~fay, 1915.) 
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DAWSONj ~ILES ~ .  
Social Insurance in the United States with special reference 

to thecoPlan of the Westinghouse Electric and Manufactur- 
ing . %000 words. (Electric Journal, March, 1915.) 

DEVINE, EDWARD T. 
The Normal Life. (New York, Survey Associates, Inc., 1915, 

pp. 233.) 
Among other conclusions, Dr. Devine finds that a well-devised 

system of social insurance is indispensable to normal life. 

F i s ~ ,  WILLAaD C. 
Criticism of Dr. Rubinow's " Standard Accident Table." (See 

B. SOCIAl, I~SU~NCE----(3) Wor~me~ds Gompensat~on of 
this Bibliography.) (American Economic Review, Decem- 
ber, 1915, pp. 903-906.) 

FaA_~c~--Minist~re du Travail et de la Pr~voyance Sociale. 
(a) Laws and circulars relative to industrial accidents, subsidies 

to mutual benefit funds, etc. (Bulletin du Minist~re du 
Travail et de la Pr~voyance Sociale. Paris, Jam-April, 
1915. (Single issue for 4 months.) 

(b) Social Insurance during the War. (Bulletin du Ministate 
du Travail et de la Pr~voyance Sociale, Paris, May, June, 
1915, Nos. 5 and 6.) 

(e) Recueil de Documents sur les Accidents du Travail. (Paris, 
Minist~re du Travail et de la Pr6voyance Sociale, 1913 and 
1914. Nos. 46, pp. 456; 47, pp. 137, and 48, pp. 108.) 

yon FRANKE~E~(L H. 
Kriegsfiirsorge durch Sozialversicherung. (Zeitschrift f. d. 

ges. Versicherungswissenschaft, Sept., 1915, pp. 16.) 
Describes benefits provided to soldiers and their families in w a r  

time by the sickness, accident, invalidity, and salaried employees' 
insurance systems. 

GERMANY. 
Kriegsfragen der Sozialversicherung. (Zeitschrift f. d. ges. 

Versicherungswis., May, 1915, pp. 14.) 
GE~ANY Imperial Statistical Office. 

(a) Results of workmen's insurance in Germany in 1913 and 
the period 1885-1913 ; Principal results of the invalidity and 
survivors' insurance for 1913 ; German social insurance dur- 
ing the war; Norwegian sickness insurance results for 1913. 
(Reichsarbeitsblatt, Berlin, July, 1915.) 

(b) Statistics of decisions relating to accident, invalidity, and 
survivors' insurance. Decree of Aug. 26, 1915, relating to 
insurance of salaried employes, etc. (Reichsarbeitsblatt, 
Berlin, Sept., 1915.) 

(c) Entscheidungen und Mitteilungen des Reichsversicherungs- 
amts. Berlin, 1914, Vol. I, pp. 473. 
With the present volume of decisions, rules, and orders, the Im- 

perial Statistical Office begins the publication of a work which, accord- 
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ing to the preface, is expected to be valuable in the enforcement of the 
workmen's insurance law and in the understanding of its theory and 
practice. 

GREAT BRITAZN--Chief Registrar of Friendly Societies. 
Reports of the Chief Registrar of Friendly Societies for the 

year ending Dec. 31, 1913. London, 1915, 3 volumes. 
HE~rDERSO~, C. R. 

Right of the Worker to Social Protection. (Conference of 
Charities and Corrections, 1914, pp. 355-359.) 

HO~AN, F. L. 
American Problems in Social Insurance. (Conference of 

Charities and Corrections, 1914, pp. 346-355.) 
IRELAND. 

Report of the Committee appointed to consider and advise with 
regard to the application of the national insurance act to out- 
workers in Ireland. Vol. I. Report Cd. 7685. Vol. II ,  
Evidence and appendices. Cd. 7686. (London, Wyman, 
1914.) 

N~w J~asv, x--Employers' Liability Commission. 
Report for the year 1914. Pp. 48, 1915. 

~A/~FOLOVI OH, A. 
La guerre, l'assnrance obligatoire, ]es oevres d'assisfance en 

Allemagne. (L'Econ. Frang., July, 1915.) 
RILEY, THOMAS J. 

Social Significance of Industrial Accidents and Occupational 
Diseases. (Market World and Chronicle, May 16, 1915.) 

Rc~INow, I. M. 
Social Insurance and the Medical Profession--Address deliv- 

ered before the Associated Physicians of Long Island at 
Long Beach, L. I., Oct. 31, 1914. (Journal, American 
Medical Association, Jan. 30, 1915, V~)I. LXIY, pp. 381-6.) 

SzONE, Jo~N T. 
Stock Casualty Insurance Companies and Legislation. (Mar- 

ket World and Chronicle, May 22, 1916.) 
UNITED STATES. 

Classified Summary of Casualty, Surety and ~iscellaneous 
Insurance by States for 1914. (Spectator, Oct. ~1, 1915, 
Supplement.) 

VAN SC~AAC~, DAVID. 
Social Service of Casualty Companies. (Address delivered at 

the World's Insurance Congress at San Francisco, Oct. 5, 
1915. Spectator, Oct. 7, 1915.) 

WESTERN AUSTRALIA--Registrar of Friendly Societies. 
Reports of Proceedings by the Registrar of Friendly Societies. 

Perth, 1914, 46 pp. 
YO~NO, T. E., and others. 

Insurance. With a practical section on Workmen's Compen- 
sation Insurance by W. R. Strong and the National Insur- 
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ance Scheme by Vyryan MalT. 3d ed., revised and en- 
larged, xxii, 493 pp. London, 1915, Sir Isaac Pitman & 
Sons. 

E. BIBLIOGRAPHICAL ~OTES. 

1. The United States Bureau of Labor Statistics has recently 
issued a Bulletin (No. 174) containing a comprehensive SC~JEOT 
INDEX of the publications of the Bureau since its organization in 
January, 1885, up to May 1, 1915. I t  covers 87 miscellaneous re- 
ports and 173 Bulletins. Many of these Bulletins contain digests 
of reports of State bureaus of labor statiAies and of foreign statis- 
tical publications. Among the numerous subjects indexed in the 
Bulletin above referred to, the following topics relate to SocIAL 
INSUB~NCE : 

Accident insurance; Benefit and retirement systems; Death rates 
in various industries from accidents, sickness and from all causes; 
Employers' liability; Fatigue as related to accident occurrence; In- 
dustrial poisoning and occupational diseases; Maternity insurance; 
Old age and invalidity; Pensions and relief funds; Sickness insur- 
ance; Unemployment; Widows' and orphans' pensions; Workmen's 
insurance and compensation. 

2. In  July, 1915, the United States Bureau of Labor Statistics 
began the publication of its MONTHL~ REVIEW. The purpose of 
this periodical will be "to make available regularly and promptly 
notices and summaries of American and foreign official reports 
of all bureaus, offices and commissions." 

3. Beginning with October, 1915, the New York State Indus- 
trial Commission has been issuing TztE BULLETIN, a monthly pub- 
lication covering the various activities of the bureaus and divisions 
under the direction of the State Industrial Commission, such as the 
State Insurance Fund, the Bureau of Statistics, etc. 

4. The United States Commission on Industrial Relations, of 
which Frank P. Walsh was Chairman, published its FINAL RXPO~T 
under date of August 23, 1915 (pp. xv, 448). Among its important 
recommendations we find an elaborate plan for a FEDERXT. S~ST~.~T 
OF SICXNESS INSURANCE. 

11 
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1V[EiYIBEBSHIP OF THE SOCIET¥~ OCTOBER 22, 1915. 

FELLOWS. 

Those marked (f) were Charter Members at date of organization~ 
November 7, 1914. 

Date Admitted 
t 

? 

f 

f 

May 19, 1915 

f 

Oct. 22~ 1915 

Oct. 22, 1915 

Feb. 19, 1915 

Feb. 19, 1915 

t 

Amerine, W. NL, Actuary, Georgia Casualty Co., 
Macon, Ca. 

Archer~ William C., Second Deputy Commissioner, 
State Industrial Commission, 1 ~adison Ave., 
INew York. 

Baldwin, F. Spencer, Manager, State Insurance 
Fund, 1 Madison Ave., New York. 

Benjamin, Roland, Comptroller, Fidelity & Deposit 
Co., Baltimore, Md. 

Black, S. Bruce, Statistician, American Mutual Lia- 
bility Ins. Co., 50 State St., Boston, Mass. 

Bradshaw, Thomas, Office of A. E. Ames & Co., 
Toronto, Ont. 

Breiby, William, Office of Fackler & Fackler, Con- 
sulting Actuaries, 35 Nassau St., New York. 

Brodin, Richard, Office of Miles M. Dawson, Con- 
sulting Actuary, 141 Broadway, New York. 

Brown, Herbert D., Chief of Efficiency Bureau, 
Washington, D. C. 

Brown, William H., Secretary and Treasurer, Co- 
lumbian National Life Ins. Co., Boston, Mass. 

Buck, George B., Actuary, City of New York Com- 
mission on Pensions, Municipal Building, New 
York. 

Budlong, W. A., Superintendent of Claims, Com- 
mercial Travelers Mutual Accident Assn., Utica, 
N.Y. 

Burns, F. Highlands, Vice-President, Maryland Cas- 
ualty Co., Baltimore, Md. 

Cammack, Edmund E., Associate Actuary, Aetna 
Life Ins. Co., Hartford, Conn. 

Carpenter, Raymond V., Assistant Actuary, Metro- 
politan Life Ins. Co., 1 Madison Ave., New York. 

Case, Gordon, Assistant Examiner, Pew York Ins. 
Dept., 165 Broadway, New York. 

Cole, Richard H., Actuary. and 2~ssistant Secretary, 
Connecticut General Life Ins. Co., Hartford, 
Conn. 
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~'eb. 19, 1915 

t 

t 

t 

t 

t 

t 

t 

t 

t 

t 

May 19,1915 

Oct. 22, 1915 

t 

t 

May 19, 1915 

t 

t 
t 

t 

t 

t 

Feb. 19,1915 

Collins, Henry, Assistant Manager, Ocean Accident 
& Guarantee Corporation, 59 John St., New York. 

Conway, Charles T., Treasurer, Massachusetts Em- 
ployees Ins. Assn., 185 Devonshire St., Boston, 
]~ass.  

Copeland, John A., Consulting Actuary, 1709 Third 
National Bank Building, Atlanta, Ga. 

Cowles, W. G., Vice-President, Travelers Ins. Co., 
Hartford, Conn. 

Craig, A. H., Workmen's Compensation Service 
Bureau, 18 East 41st St., New York. 

Craig, James D., Assistant Actuary, Metropolitan 
Life Ins. Co., 1 Madison Ave., New York. 

Craig, James M., Actuary, Metropolitan Life Ins. 
Co., 1 Madison Ave., New York. 

Daly, Thomas F., President, Capitol Life Ins. Co., 
Denver, Cot. 

Dawson, Alfred B., Office of Miles M. Dawson, Con- 
sulting Actuary, 141 Broadway, New York. 

Dawson, Miles M., Consulting Actuary, 141 Broad- 
way, New York. 

De Kay, Eckford C., Recorder, New York Ins. Dept., 
165 Broadway, New York. 

Dearth, Elmer H., President, Manufacturers and 
Traders Casualty Co., Detroit, Mich. 

Deutschberger, Samuel, Chief Examiner, Under- 
writers' Association Bureau, 165 Broadway, New 
York. 

Dickey, D. R., Statistician, Casualty Co. of Amer- 
ica, 133 William St., New York. 

Downey, E. H., Special Deputy Insurance Commis- 
sioner, Harrisburg, Pa. 

Dublin, Louis I., Statistician, Metropolitan Life 
Ins. Co., 1 Madison Ave., New York. 

Dunlap, Earl 0., Actuary, Pittsburgh Life & Trust 
Co., Pittsburgh, Pa. 

Egbert, Lester D., Fidelity & Casualty Co., 92 Lib- 
erty St., New York. 

Epsteen, Saul, Denver, Col. 
Fackler, David Parks, Consulting Actuary, 35 Nas- 

sau St., New York. 
Fackler, Edward B., Consulting Actuary, 35 Nassau 

St., New York. 
Fallow, Everett S., Travelers Ins. Co., Hartford, 

Conn. 
Farrer, Henry, Statistician, Hartford Accident & 

Indemnity Co., Hartford, Conn. 
Fellows, g. W., Manager, State Compensation Ins. 

Fund~ 525 Market St., San Francisco, Cal. 
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May 19,1918 

f 

Feb. 19,1915 

f 

Feb. 19,1915 

f 

f 

f 

Feb. 19, 1915 

f 

May 19,1915 

f 

t 

Oct. 22, 1915 

Oct. 22, 1915 

f 

Oct. 22,1915 

Fisher, Arne, Equitable Life Assurance Society, 120 
Broadway, New York. 

Fitch, Frank M., Auditor, Hartford Steam Boiler & 
Inspection Co., Hartford, Conn. 

Flanigan, James E., Assistant Actuary, Equitable 
Life Ins. Co., Des Moines, Iowa. 

Flynn, Benedict D., Assistant Secretary, Travelers 
Ins. Co., Hartford, Conn. 

Fondiller, Richard, State Industrial Commission, 1 
Madison Ave., l~ew York. 

Forbes, Charles S., Secretary Liability Department, 
Casualty Company of America, 13S William St., 
New York. 

Franklin, C. tL, U. S. Manager, Frankfort General 
Ins. Co., 1~3 William St., New York. 

Furze, Harry, Comptroller, Globe Indemnity Co., 45 
William St., New York. 

Garrison, Fred S., Superintendent, Burglary and 
Plate Glass Department, Travelers Indemnity Co., 
Hartford, Conn. 

Gary, Theodore E., Secretary, Fidelity & Casualty 
Co., 92 Liberty St., New York. 

Glover, James W., Consulting Actuary, University 
of Michigan, A~n Arbor, Mich. 

Goodwin, Edward S., Statistician, Travelers Ins. 
Co., Hartford, Conn. . 

Gould, William S., Secretary-Actuary, Jos. Frog- 
gatt & Co., 149 Broadway, New York. 

Graham, George, Actuary, Missouri State Life Ins. 
Co., St. Louis, Mo. 

Graham, T. B., ~etropoli~an Life Ins. Co., 1 Madi- 
son Ave., New York. 

Graham, William J., Superintendent of Group-In- 
surance, Equitable Life Assurance Society, 120 
Broadway, New York. 

Grandfield, Robert E., Secretary, Industrial Acci- 
dent Board, 1 Beacon St., Boston, Mass. 

Greene, Winfield W., Actuary & Insurance Man- 
ager, State Industrial Commission, State Capitol, 
Denver, Col. 

Hamilton, R. C. L., Comptroller, ttartford Acci- 
cident & Indemnity Co., Hartford, Conn. 

Hammond, H. Pierson, Actuary, Connecticut Ins. 
Dept., Hartford, Conn. 

Hansen, Car] M., Secretary, Accident Prevention 
Department, Workmen's Compensation Service 
Bureau, 18 East 41st St., New York. 

Hatch, Leonard W., Chief S~atistieian, State Indus- 
trial Commission, Albany, N. Y. 
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Oct. 22, 1915 

f 

f 

Oct. 2~, 1915 

f 

Oct. 2~, 1915 

f 

• May 19, 1915 

Oct. 22, 1915 

t 

f 

Feb. 19, 1915 

Feb. 19,1915 

~Iay 19, 1915 

Feb. 19,1915 

Hess, Herbert, Statistician, ]~assaohusctts Bonding 
& Ins. Co., Boston, Mass. 

Hillas, Robert J., President, Fidelity & Casualty Co., 
92 Liberty St., New York. 

ttoage, R. J., Statistician, Industrial Insurance 
Commission, Olympia, Wash. 

Hodgkins, L. G., General ~anager, Massachusetts 
Rating and Inspection Bureau, Boston, Mass. 

Hoffman, Frederick L., Statistician, Prudential Ins. 
Co., Newark, N. J. 

Holland, Charles H., General Manager, Royal In- 
demnity Co., 84 William St., New York. 

Hughes, Charles, Auditor & Assistant Actuary, New 
York Ins. Dept., 165 Broadway, New York. 

Hunt, B. A., Actuary, Liability Dept. Aetna Lifo 
Ins. Co., Hartford, Conn. 

Hunter, Arthur, Actuary, New York Life Ins. Co., 
346 Broadway, New York. 

Johnson, William C., Vice-President & General Man- 
ager, Columbian National Life Ins. Co., Boston, 
Mass. 

Kime, Virgil M., Actuary, American Central Lifo 
Ins. Co., Indianapolis, Ind. 

King, Walter I., Actuary, Columbian National Life 
Ins. Co., Boston, Mass. 

Kopf, Edwin W., Metropolitan Lifo Ins. Co., 1 
Madison Ave., New York. 

Laird, John M., Assistant Actuary, Connecticut 
General Life Ins. Co., Hartford, Conn. 

Landis, Abb, Consulting Actuary, First National 
Bank Building, Nashville, Tenn. 

Larkin, J. F., Statistician, Fidelity & Deposit Co., 
Baltimore, l~d. 

Law, Frank E., Vice-President, Fidelity & Casualty 
Co., 92 Liberty St., New York. 

Lawson, F. W., U. S. Manager, London Guarantee 
& Accident Co., Ltd., 134 So. La Salle St., Chi- 
cago, Ill. 

Leal, J. R., Actuary, Florida Ins. Dept., State Capi- 
t~l, Tallahassee, Fla. ' 

Lehmann, T. A., London & Lancashire Guarantee & 
Accident Co., 57 William St., New York. 

Leslie, William, Secretary-Actuary, State Compen- 
sation Ins. Fund, 425 Market St., San Francisco, 
Cal. 

Lubin, Harry, State Industrial Commission, 1 Madi- 
son Ave., New York. 

Luckctt, D. G., Secretary, United States Casualty: 
Co., 80 Ylaiden Lane, New York. 
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Feb. 19,1915 

May 19,1915 

Feb. 19,1915 

Oct. $$, 1915 

.fl 

f 

i" 

f 

f 
't 

May 19, 1915 

f 

Maddrill, James D., Travelers Ins. Co., Hartford, 
Conn. 

Magoun, W. N., Manager, Pennsylvania Inspection 
Rating Bureau, Finance Bldg., Phila., Pa. 

Marsh, W. B., Business Manager, The Economic 
World, 80 Wall St., New York. 

Maycrink, Emma C., New York Ins. Dept., 165 
Broadway, New York. 

Mead, Franklin B., Secretary & Actuary, Lincoln 
l~ational Life Ins. Co., Fort Wayne, Ind. 

Meeker, Royal, Commissioner, Bureau of Labor 
Statistics, U. S. Dept. of Labor, Washington, 
D.C.  

Michelbacher, G. F., Statistician, Workmen's Com- 
pensation Service Bureau, 18 East 41st St., ~ew 
York. 

Miller, David, Statistician, Prudential Casualty Co., 
Indianapolis, Ind. 

Milligan, Samuel, Metropolitan Life Ins. Co., 1 
Madison Ave., New York. 

Mitchell, J. F., Secretary, Maryland Casualty Co., 
Baltimore, Md. 

Moir, Henry, Actuary, Home Life Ins. Co., 256 
Broadway, New York. 

Moore, George D., Statistician, Royal Indemnity Co., 
84 William St., New York. 

Moore, W. S., Secretary, Kansas Casualty & Surety 
Co., Wichita, Kan. 

Morris, Edward B., Actuary, Travelers Ins. Co., 
Hartford, Conn. 

Morrison, James, Accountant, Royal Indemnity Co., 
84 William St., New York. 

Mowbray, Albert H., Actuary, Massachusetts Em- 
ployees Ins. Assn., 185 Devonshire St., Boston, 
Mass. 

Mullaney, Frank R., Fidelity & 0asualty Co., 95 
Liberty St., New York. 

Nicholas, L. A., Statistician, Accident Department, 
Fidelity & Casualty Co., 9~ Liberty St., New 
York. 

0lifters, Edward, Actuary, La Sul America, Rio-de- 
Janeiro, Brazil. 

0rr, Robert K., Manager, State Accident Fund, 
Lansing, Mich. 

Otis, Stanley L., Actuary, Workmen's Compensa- 
t-ion Service Bureau, 18 East 41st St., New York. 

Pallay, Julius 5 ,  Statistician, London Guarantee 
& Accident Co., Ltd., 134 So. La Halle St., Chi- 
cago, IH. 
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f 

Feb. 19, 1915 

Oct. 22,1915 

f 

f 

i 

f 

Feb. 19,1915 

f 

Feb. 19,1915 

Oct. 2~, 1915 

f 

May 19, 1915 

f 

f 

0c~. 22, 1915 

Reiter, Charles G., Assistant Actuary, Metropolitan 
Life Ins. Co., 1 Madison Ave., New York. 

Remington, Charles H., Assistant Treasurer, Aetna, 
Life Ins. Co., Hartford, Conn. 

Rolph, Mrs. Dorothy M., Deputy Commissioner of 
Insurance, State Capitol, Denver, Col. 

Rowe, J. Scofield, Vice-President, Aetna Life Ins. 
Co., Hartford, Conn. 

Rubinow, L M., Statistician, Ocean Accident & 
Guarantee Corporation, 59 John St., New York. 

Ryan, l=Iarwood E., Associate Actuary, New York 
Ins. Dept., 165 Broadway, New York. 

Saxton, Arthur F., Chief Examiner of Casualty 
Companies, New York Ins. Dept., 165 Broadway, 
:New York. 

Scattergood, Claude E., Assistant Secretary, Fidel- 
ity & Casualty Co., 92 Liberty St., New York. 

Scheiflin, E., Statistician, Globe Indemnity Co., 45 
William St., New York. 

Senior, Leon S., Manager & Secretary, Compensa- 
tion Inspection Rating Board, 135 William St., 
:New York. 

Smiley, J. W., Chief Accountant, State of West Vir- 
ginia Public Commission, Charleston, W. Va. 

Smith, George Lambert, Comptroller, New England 
Casualty Co., 4 Liberty Square, Boston, Mass. 

Starkey, Edwin, Manager, Bankers InternationaI 
Life Assurance Co., Denver, Col. 

Stone, John T., President, Maryland Casualty Co., 
Baltimore, Md. 

Strong, William Richard, Joint Secretary, London 
Guarantee and Accident Co., Ltd., London, Eng. 

Sullivan, Robert J., Secretary Liability Department, 
Travelers Ins. Co., Hartford, Conn. 

Thiselton, Herber~ C., General Manager, London 
Guarantee and Accident Co., Ltd., London, Eng. 

Thompson, John S., Assistant Actuary, Mutual Life 
Ins. Co., 32 Nassau St., :New York. 

Train, John L., Secretary-General Manager, Utica 
Mntual Compensation Ins. Corp., 110 Genesee 
St., Utica, New York. 

Whitney, Albert W., General Manager, Workmen's 
Compensation Service Bureau, 18 East 41st St., 
New York. 

Wilson, Herbert M., Director of Department of In- 
spection and Safety, The Associated Companies, 
2407 First National Bank Building, Pittsburgh 
Pa. 
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Wolfe, Lee J., Consulting Actuary, 165 Broadway, 
New York. 

Wolfe, S. Herbert, Consulting Actuary, 165 Broad- 
way, New York. 

Woodward, Joseph H., Actuary, State Industrial 
Commission, 1 Madison Ave., New York. 

Woodward, H. R., New Jersey Manager, Columbian 
National Life Ins. Co., 31 Clinton St., Newark, 
N . J .  

Young, William, Assistant Actuary, New York Life 
Ins. Co., 346 Broadway, New York. 

ASSOCIATES. 

The following have been enrolled as Associates upon examination by the 
Society. 
Date Enrolled 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 29, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Date of Death 
Aug. 20, 1915 

Baxter, Don. A., Assistant Actuary, Michigan Ins. 
Dept., Lansing, Mich. 

Brann, Ralph M., Assistant Manager, State Com- 
pensation Ins. Fund, Denver, Col. 

Brockway, U. H., Travelers Ins. Co., Hartford, 
COnn. 

Buffier, Louis, Jr., State Ins. Fund, 1 Madison 
Ave., New York. 

Feder, Marcy, Assistant Examiner, New York Ins. 
Dept., 165 Broadway, New York. 

Levy, S. Leon, Ocean Accident & Guarantee Cor- 
poration, 59 John St., New York. 

McGuire, Vincent G., State Industrial Commis- 
sion, 1 Madison Ave., New York. 

Miiller, Fritz, New York Life Ins. Co., 346 Broad- 
way, New York. 

Tilson, Howard, Workmen's Compensation Serv- 
ice Bureau, Insurance Exchange, Chicag% Ill. 

Van Tuyl, Hiram 0., Assistant Examiner, New 
York Ins. Dept., 165 Broadway, New York. 

Williamson~ W. R., Travelers Ins. Co., Hartford, 
Conn. 

Wood, Donald M., of Childs, Young & Wood, In- 
surance Exchange, Chicago, Ill. 

Woodman, Charles E., Examiner, New York Ins. 
Dept., 165 Broadway, New York. 

DECEASED FELLOWS. 

Montgomery, William J., State Actuary, Boston, 
Mass. (Admitted Feb. 19, 1915) 



MEMBERSHIP OF THE SOCIETY. 171 

J u l y  24, 1915 Phelps ,  E d w a r d  B., Edi tor ,  The  Amer ican  U n d e r -  
wri ter ,  New York .  (Char te r  Member )  

SCHEDULE OF M ~ _ a S H n  ~, OCTOBER 22, 1915. 

Charter Members, November 7, 1914 . . . . .  
Withdrawals: 

By Death . . . . . . . . . . . . . . . . . . . . . . . . .  
By Resignation . . . . . . . . . . . . . . . . . . . . .  

Fellow~ 

97 

2 
1 

94 
Additions: 

By Election--Feb. 19, 1915 . . . . . . . . .  16 
' "  " - - M a y  19, 1915. 10 
" " --Oct. 22, 1915 . . . . . . .  14 

By Ex~m{n~Ltion---Oct. 22, 1915.. ::  :l 

Membership, October 22, 1915 . . . . . . . . . . .  I - - - - ~  

Associate~. 

0 

13 

Total .  

97 

2 
1 

94 

16 
10 
14 
13 

T 
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ABSTRACT FROM THE I~/~:NUTES OF THE SECOND 
ANNUAL MEETING, OCTOBER 22 AND 23, 1915. 

The fourth regular meeting of the Casualty Actuarial and Sta- 
tistical Society of America was held at the Hotel Astor, New York 
City, on October 22 and 23, 1915. 

President Rub]now called the meeting to order on October ~2, 
1915, at 10.30 A. M. The roll was called, showing the following 
thirty-nine Fellows and five Associates present: 

FELLOWS. 
BLACK GOODWIN MOWBP, AY 
BUCK GOULD ]~ULLAN~Ey 
BUDLONG ]:]'UGHES 0RR 
CAMtY£ACK HUNT RUBINOW 
C~G, A.H.  KING RYA~ 
C~xm, J . D .  LAIRD SCATT~G00D 
DUBLII7 LUBIN SCIIEITLIN 
EGBERT MANDRILL SENIOR 
FALLOW MAGOUN TRAIN 
F I S H E R  M ICHELBACHER WHITNEY 
FLYNN MILLER WILSON 
FONDILLER MILLIGAN WOLFE, S. H. 
GARI~IS0N MOORE, G.D. WOODWARD, J. H. 

ASSOCIATES. 
BUFFLER MCOUIBE WOOD~AlV 
FEDER VAN TUYL 

l~essrs. M. A. Brooks, Floyd F. Brown, Buckner Speed and 
C. H. Waterbury were present as guests of the Society. 

The President delivered his annual address. 
The minutes of the meeting held May 19, 1915, were approved 

as printed in the Proceedings. 
The Council recommended the following fourteen men for elec- 

tion to Fellowship in the Society, without examination, under the 
terms of Article I I I  of the Constitution: 

Brown, Herbert D., Chief of Efficiency Bureau, Washington, D. 
C. 

Brown, William H., Secretary and Treasurer, Columbian Na- 
tional Life Ins. Co., Boston, Mass. 

Dickey, D. R., Statistician, Casualty Co. of America, 133 Wil- 
liam St., New York. 

Graham, George, Actuary, Missouri State Life Ins. Co., St. 
Louis, Mo. 
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Graham, T. B., Metropolitan Life Ins. Co., 1 Madison Ave., 
New York. 

Hatch, Leonard W., Chief Statistician, State Industrial Com- 
mission, Albany, N. Y. 

Hess, Herbert, Statistician, Massachusetts Bonding & Ins. Co., 
Boston, Mass. 

Hodgkins, L. G., General Manager, Massachusetts Rating and 
Inspection Bureau, Boston, Mass. 

Holland, Charles H., General Manager, RoyalIndemnity Co., 84 
William St., New York. 

:Kime, Virgil M., Actuary, American Central Life Ins. Co., In- 
dianapolis, Ind. 

Meeker, Royal, Commissioner, Bureau of Labor Statistics, U. S. 
Dept. of Labor, Washington, D. C. 

Rowe, J. Scofield, Vice-President, Aetna Life Ins. Co., ]=[art- 
ford, Conn. 

Strong, William Richard, Joint Secretary, London Guarantee 
and Accident Co., Ltd., London, Eng. 

Wilson, Herbert M., Director of Department of Inspection and 
Safety, The Associated Companies, 2407 First National Bank 
Building, Pittsburgh, Pa. 

After ballot, these nominees were declared duly elected Fellows. 
The Secretary's report, which included a statement as to mem- 

bership as shown in the schedule printed in this number of the 
Proceedings, was accepted. 

The Committee on Examinations reported that thirty-two candi- 
dates for Associateship had presented themselves for examination 
on October 6, 1915, throughout the United States and that the 
following thirteen candidates had passed and been enrolled as Asso- 
ciates by direction of the Council: 

Baxter, Don A., Assistant Actuary, Michigan Ins. Dept., Lansing, 
l~ich. 

Brunn, Ralph M., Assistant Manager, State Compensation In- 
surance Fund, Denver, Col. 

Brockway, U. H., Travelers Ins. Co., Hartford, Conn. 
Buffier, Louis, Jr., State Insurance Fund, 1 Madison Ave., New 

York. 
Feder, Marcy, Assistant Examiner, New York Ins. Dept., 165 

Broadway, New York. 
Levy, S. Leon, Ocean Accident and Guarantee Corporation, 59 

John St., New York. 
~cGuire, Vincent G., State Industrial Commission, 1 Madison 

Ave., New York. 
Miiller, Fritz, New York Life Ins. Co., 346 Broadway, New York. 
Tilson, Howard, Work-men's Compensation Service Bureau, In- 

surance Exchange, Chicago, Ill. 
Van Tuyl, Hiram 0., Assistant Examiner, New York Ins. Dept., 

165 Broadway, New York. 
Williamson, W. R., Travelers Ins. Co., Hartford, Conn. 
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Wood, Donald ~. ,  of Chllds, Young & Wood, Insurance Ex- 
change, Chicago, Ill. 

Woodman, Charles E., Examiner, l~ew York Ins. Dept., 165 
Broadway, New York. 

The reports of the Committee on Terms, Definitions and Sym- 
bols and the Committee on Workmen's Compensation Statistics 
were accepted. 

A motion was passed that nominations for officers and members 
of council be by ballot. A motion was also carried that nomina- 
tions for President, two Vice-Presidents and Secretary-Treasurer 
be made on the same ballot. 

The retiring President, two Vice-Presidents and Secretary- 
Treasurer having received the highest number of votes after nom- 
ination for their respective offices, it was moved and carried that 
they be declared re-elected for the ensuing year, as follows: 

President  . . . . . . . . . . . . . . . . . . . . . . . . . . .  I. M. RUBINOW. 
Vice-Presldent . . . . . . . . . . . . . . . . .  ALBERT H. ~OWBR~Y. 
Vice-President . . . . . . . . . . . . . . . . . .  BENEDICT D. FLYNN. 
Secretary-Treasurer . . . . . . . . . .  CLAUDe. E. SCATT~aQOOD. 

A letter from ~Ir. Winfield W. Greene was read, to the effect that, 
owing to his removal to Denver, Colorado, he was compelled to 
tender his resignation from the office of Editer-Librarian. 

A motion was passed that nominations for Editor-Librarian and 
two members of council be made on the same ballot. 

After nominations and balloting had been completed, the follow- 
ing were declared elected: 

Ed~tor-Libraria~ . . . . . . . . . . . . . . . . .  RICEA]~u FO~DI~LE~ 
Member of Council ( T e r m  to 

expire October, 1917) . . . . . . . . . . . .  HARW00D E. RYA~ 
Member  of  Council ( T e r m  to 

expire October, 1917) . . . . . . . . .  JosEPa H. WOODWARD 

Memorials were then read concerning the death of two Fellows, 
Messrs. William J. ]Y[ontgomery and Edward B. Phelps. 

Papers printed in this number were read or presented. 
Luncheon was served at the Hotel Astor during the noon recess. 
The Society reconvened on October 23, 1915, at 10.30 A.M., 

with Vice-President Flynn in the chair. 
The reading and presentation of papers was resumed and discus- 

sion was had of papers presented at this meeting. 
Upon motion, the meeting adjourned at I P. YI. 
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CONSTITUTION.  

ADOPTED FEBRUARY 19, 1915. 

ARTICLe, I.--.~ame. This organization shall ~)e called TvrE 
CASUALTY ACTUARIAL AND STATISTICAL SOCIETY OF A]YIERICA. 

ART/CLE II.--Ob]ect. The object of the Society shall be the 
promotion of actuarial and statistical science as applied to the prob- 
lems of casualty and social insurance by means of personal inter- 
course, the presentation and discussion of appropriate papers, the 
collection of a library .and such other means as may be found 
desirable. 

The Society shall take no partisan attitude, by resolution or 
otherwise, upon any question relating to casualty or social insurance. 

ARTICLE IIL----Membership. The membership of the Society 
shall be composed of two classes, Fellows and Associates. Fellows 
only shall be eligible fo office or have the right to vote. 

The Fellows of the Society shall be the present members and 
those who may be duly admitted to Fellowship as hereinafter pro- 
vided. Any Associate of the Society may apply to the Council for 
admission to Fellowship. I f  his or her application shall be ap- 
proved by the Council with not more than one negative vote he or 
she shall become a Fellow on passing such final examination as 
the Council may prescribe. Otherwise no one shall be admitted as 
a Fellow unless recommended by a duly called meeting of the 
Council with not more than one negative vote followed by a ballot 
of the Society with not more than four negative votes and not  less 
than twen~ affirmative votes. 

Any person may, upon nomination to the Council by two Fellows 
of the Society and approval by the Council of such nomination with 
not more than one negative vote, become enrolled as an Associate of 
the Society provided that he shall pass such examination as the 
Council may prescribe. 

A]~TICLE IV.--Officers and Council. The officers of the Society 
shall be a President, two Vice-Presidents, a Secretary-Treasurer, and 
an Editor-Librarian. The officers with ex-Presidents, ex-Vice- 
Presidents and four other Fellows shall constitute the Council. 

A ~ C L E  V.--Election of Officers and Council. The officers shall 
be elected by a majority ballot at the annual meeting for the term 
of one year and two members of the Council shall in a similar 
manner, be annually elected to serve for two .years. The President 
and Vice-Presidents shall not be eligible for the same office for 
more than two consecutive years nor shall any retiring member of 
the Council be eligible for re-election at the same meeting. 

A~TICLE VI.--Duties of Officers and Council. The duties of the 
officers shall be such as usually appertain to their respective offices 
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or may be specified in the by-laws. The duties of the Council shall 
be to pass upon candidates for membership, to decide upon papers 
offered for reading at the meetings, to supervise the examination 
of candidates and prescribe fees therefor, to call meetings, and, 
in general, through the appointment of committees and otherwise, 
to manage the affairs of the Society. 

ARTICLE VII. Meetings. There shall be an annual meeting of 
the Society on such date in the month of October as may be fixed 
'by the Council in each year, bat other meetings may be called by 
the Council from time to time and shall be called by the President 
at any time upon the written request of ten Fellows. At least two 
weeks notice of all meetings shall be given by the Secretary. 

ARTICLE VIII.--Q~oru~. A majority, or seven members, of the 
Council shall constitute a quorum. Twenty Fellows of the Society 
shall constitute a quorum. 

A,~TICLw IX.----Expulsion or S~zpens{on of Members. Except 
for non-payment of dues no member of the Society shall be expelled 
or suspended save upon action by the Council with not more than 
one negative vote followed by a two-thirds ballot of the Fellows 
present and voting at a meeting of the Society. 

ARTICLE X.--Amendme~ts. This constitution may be amended 
by an ~h~rmative vote of two-thirds of the Fellows present at any 
meeting held at least one month after notice of such proposed 
amendment shall have been sent to each Fellow by the Secretary. 

BY-LAWS. 

A~TIc~ I.--Order of Business.  At a meeting of the Society 
the following order of business shall be observed unless the Society 
votes otherwise for the time being: 

1. Calling of the roll. 
2. Address or remarks by the President. 
3. Minutes of the last meeting. 
4. Report by the Council on business transacted by it since the 

last meeting of the Society. 
5. New membership. 
6. Reports of officers and committees. 
7. Election of officers and Council (at annual meetings only). 
8. Unfinished business. 
9. New business. 

10. Reading of papers. 
11. Discussion of papers. 
A~TICL~ II .--Coundl Meetings. ~eetings of the Council shall 

be called whenever the President or three members of the Council 
so request, but not without sending notice to each member of the 
Council seven or more days before the time appointed. Such notice 
shall state the objects intended to be brought before the meeting, 
and should other matter be passed upon, any member of the Council 
shall have the right to re-open the question at the next meeting. 
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ARTIC~ III.--Duties of Oi~cers. The Yresident, or, in his 
absence, one of the Vice-Presidents, shaft preside at meetings of the 
Society and of the Council. At the Society meetings the presiding 
officer shall vote only in case of a fie, but at the Council meetings he 
may vote in all cases. 

The Secretary-Treasurer shall keep a full and accurate record of 
~he proceedings at the meetings of the Society and of the Council, 
send out calls for the said meetings, and, with the approval of the 
President and Council, carry on the correspondence of the Society. 
Subject to the direction of the Council, he shall have immediate 
charge of the office and archives of the Society. 

The Secretary-Treasurer shall also send out calls for annual 
duel and acknowledge receipt of same ; pay all bills approved by the 
PreslM~ent for expenditures authorized by the Council of the Society; 
keep~ detailed account of all receipts and expenditures, and pre- 
sent an abstract of the same at the annual meetings, after it has 
been audited by a committee of the Council. 

The Editor-Librarian shall, under the general supervision of the 
Council, have charge of all matters connected with editing and 
printing the Society's publications. The Proceedings shall contain 
only the proceedings of the meetings, original papers or reviews 
written by members, discussions on said papers and other matter 
expressly authorized by the Council. 

The Editor-Librarian shall also, under the general supervision 
of the Council, have charge of the books, pamphlets, manuscripts 
and other literary or scientific material collected by the Society. 

ARTICLE IV.--Dues. The dues shall be ten dollars for Fellows 
and five dollars for Associates payable upon entrance and at each 
annual meeting thereafter, except in the case of Fellows not resid- 
ing in the United States, Caaada~ or Mexico, who shall pay five 
dollars at the times stated. 

It  shall be the duty of the Secretary-Treasurer to notify by mail 
any Fellow or Associate whose dues may be six months in arrears, 
and to accompany such notice by a copy of this article. I f  such 
Fellow or Associate shall fail to pay his dues within three months 
from the date of mailing such notice, his name shall be stricken from 
the rolls, and he shall thereupon cease to be a Fellow or Associate of 
the Society. He may, however, be reinstated by vote of the Council, 
and upon payment of arrears of dues. 

ARTICT.E V.--AmencTments. These by-laws may be amended by 
an affirmative vote of two-thirds of the Fellows present at any meet- 
ing held at least one month after notice of the proposed amendment 
shall have been sent 4o each Fellow by the Secretary. 

12 
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RULES REGARDING EXAI~INATIONS FOR ~kDM:ISSION TO 
THE SOCIETY. 

The Council adopted on March 29, 1915, the following rules 
providing for the examination system of the Society : 

1. Examinations will be held on the first Wednesday and Thurs- 
day during the month of May in each year in such cities as will be 
convenient for three or more candidates. 

2. Application for admission to examination should be made on 
the Society's blank form, which may be obtained from the Secretary- 
Treasurer. No applications will be considered unless received be- 
fore the fifteenth day of March preceding the dates of examination. 

3. A fee of $5.00 will be charged for admission to examination. 
This fee is the same whether the candidate sits for one or twq parts 
and is payable for each year in which the candidate presents thhnself. 
Examination fees are payable to the Secretary-Treasurer a~d must 
be in his hands before the fifteenth day of March prece@i~g the 
dates of examination. "~ 

4. The examination for Associateship consists of four parts. 
Not more than two parts can be taken in the same year and no 
credit will be given for the passing of any part unless all previous 
parts have been passed during the same or previous years. 

5. In the case of applicants not less than thirty years of age, 
who have had not less than five years' experience in actuarial or 
statistical work in insurance offices, the Council may, upon receipt 
of satisfactory evidence of general education, waive the passing of 
Parts I, II  and I I I  of the Associateship examination. Such appli- 
cants may thereupon become Associates by passing Part IV of the 
Assoc£ateshil~ examination. 

6. Admission to Fellowship examinations is granted only to those 
who are Associates of the Society. The examination for Fellowship 
is divided into two parts. Nocandidate will be permitted to present 
himself for Part II  unless he has previously passed in Part I or 
takes Parts I and I I  in the same year. If  a candidate takes both 
parts in the same year and passes in one and fails in the other, 
he will be given credit for the part l~assed. 

7. As an alternative to the passing of Part I I  of the Fellow- 
ship examination, a candidate may elect to present an original 
thesis on an approved subject relating to casualty or social insurance. 
Candidates electing this alternative should communicate with the 
Secretary-Treasurer as to the approval of the subject chosen. All 
theses must be in the hands of the Secretary-Treasurer before the 
first Thursday in May of the year in which they are te be considered. 
Where Part I of the Fellowship examination is not taken during 
the same year, no examination fee will be required in connection 
with the presentation of a thesis. All theses mlbmitted are, if 
accepted, to be the property of the Socie~ and may, with the ap- 
proval of the Council, be printed in the Proceedings. 
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, 8. In Part I I  of ~he Fellowship examination the papers will be so 
arranged that it will be necessary for the candidate to write on only 
three of the four prescribed topics in order to obtain full credit. 

9. Special attention is called to the following important exceptior~ 
to the above rules effective as respects the year 1916. Examinations 
will be regularly held in May, 1916, but in the case of candidates 
for Associateship presenting themselves at that time the passing of 
Parts I and I I  will be waived and the candidates will be required to 
take Parts I l l  and IV only. Commencing with 191~, candidates 
for Associateship will be expected to pass in all four Parts of the 
Syllabus. 

SYLLABUS OF EXi~INATIONS. 

For Enrollment as Associate. 
Part ~I : 

I. Elementary .algebra up to and including the binomial 
theorem. 

~. Elementary plane trigonometry including the use of 
logarithms. 

3. Elementary plane analytical geometry. 
4. Double entry bookkeeping. 

Part II  : 
1. Advanced algebra. 
2. Elementary differential and integral calculus. 
3. Elementary calculus of finite differences. 
4. Theory of probability and least squares. 

Part III : 
1. Compound interest and annuities-certain. 
2. Theory of statistics. 
3. Elements of the theory of life annuities and assurances, in- 

cluding the calculation of premiums and reserves for the 
simpler forms of policy. 

4. Elements of economics. 
Part IV : 

1. Practical problems in statistics. 
2. Policy forms and underwriting practice in casualty insur- 

ance, viz. : Personal accident, health, liability, worknnen's 
compensation, fidelib7, surety, plate glass, steam boiler, 
burglary, fly wheel, automobile, workmen's collective, 
credit. 

3. Practical problems in insurance accounting and statistics, 
including the ~reparation of annual statements. 

4. Insurance law, including the more important statutes of the 
United States and Canada relating fo casual .ty insurance. 

For Ac~m@sfon as FzlIow. 
Part I: 

1. Calculation of premiums and reserves for accident, sickness, 
worh'aen's compensation and other branches of casualty 
insurance. 
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2. Inspection of risks; adjustment and settlement of claims. 
3. Investments of insurance companies. 
4. Current problems in workmen's compensation and other 

branches of casualty insurance 
Part II  : 

1. Principles and history of social insurance. 
2. Compilation and use of census or other government statis- 

tics relating to population, mortality, invalidity, sickness, 
unemployment, old age and allied matters. 

3. Systems of invalidity, old age and unemployment insurance. 
4. Calculation of premiums for and valuation of pension funds. 
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E X A I ~ I ~ A T I O N S  01~ TR-E ~OCIETY, 

HEZa) ON OCTOBER 6 ,  1915. 

COMMITTE~, ON EX/MINATIO~S, 

JOSEP~ H. WOODWARD (C~AI~MA~') 
LoUIs I. DUBLIN GEORGE D. MOORE 

CHARLES S. FORBES HARW00D E. I~YAN 

EXAMINATION FOR ENROLLMENT AS ASSOCIATE. 

PART IV .  FIRST PAPER. 

T i m e  Allowed, Three  Hours.  

1. H a v i n g  given the fol lowing table of sickness experience, dis- 
cuss the essential differences in the sickness rate of the two sexes 
by age:  

Sickness Experience of a European Loca~ ~ic~ Benefi~ So~ety By Pri~pa~ 
.Age Periods 1909 and 1912. 

Age period. 

dl ages ...... 38.69 

] 6-20 ......... 29.73 
1-25 ......... 29.88 

i 6-30 ......... 40.77 
1-35 ......... 45.41 
640 ......... 51.03 
~-45 ......... 65.31 
650 ......... 75.89 

~' 1-55 ......... 88.23 
E 6-60 ......... 121,26 
0 and over.1241.62 

Ca~ of Slckne~ Per I00 : 

1909. 

Males. ~Females. Males. 

38.75 42.46 

27.94 29.96 
38.81 32.97 
50.90 40.87 
58.47 45.95 
65.10 55.72 
79.26 60.64 
91.13 77.55 
97.84 89.57 

115.12 143.23 
252.08 356.19 

~r 100Membem. 

1912. 

Days of S lckn~  per 100 Membexs. 

1909. 

Females, Males. Females. 

45.74 1146.66 1350.29 

29.22 701.79 802.89 
45.76 803.15 1307.20 
53.11 1134.64 1890.11 
66.26i 1369.49 2259.88 
66.72:1620.66 2508.46 
75.25 2237.94 3169.35 
85.83 

119.01 
153.37 
387.50 

1912. 

Mal~. 

1170.37 

663.04 
839.99 

1067.31 
1235.23 
1613.34 
1950.80 

2770.20 3541 85 2789.29 
3459.55 4455.33 1 3261.87 
5267.69 5190.00 5631.10 

11897.30 12647.22 16395.99 

Females. 

1512.0 
768.6 t 

1461.9 c, 
1897.0,' 
2477.5' 
2569.4! 
2896.6 ( , 
3644,2~ 
4377.44 
6214.9( 

19724.2( 

~. F o r  purposes of analyzing industr ia l  accident statistics what  
would you consider a satisfactory s ta tement  of :  

(~) Cause of i n ju ry  
(b) Na tu re  of i n j u r y  
(c)  Occupation of person in ju red?  

I l lus t ra te  your discussion by examples. 
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3. Illustrate ~aphically the following table: 

P~cent~ge of Various K~nds of Benefit8 Pa~,  ~ckness Insurance Societi¢8, 
Germa~ Empire, 1907. 

I Sick Itosvltal Other Societies. :Physicians. :lYIecUcines. Benefit. Cost. Benefits. Total. 

Loca l  . . . . . . . . . . . . . . .  ] 21.69 I 14.63 44.30 14.10 I 5.28 I 100.0 
F a c t o r y  .. . . . . . . . . . .  I 24.29 I 15.19 45.01 10.38 5.13 I 100.0 
G u i l d  . . . . . . . . . . . . . .  I 21.22 I 12.31 41.70 21.76 3.01 ]00 .0  
M u t u a l a i d  .. . . . . .  21.17 I 11.71 55.52 8.26 t 3 .34 100.0 

I I 
A l l  socJeties .... . .  { 23.11 I 14.66 I 44.33 [ 13.21 I 4.69 I 100.0 

4. (a) What are the principal classifications used in fidelity and 
surety underwriting ? 

(b) State the principal points to be considered in deter~iMng 
the loss reserve on fidehty and surety claims. 

5. (a) Name the general classifications commonly used in un- 
derwriting personal accident insurance and give three occupations 
falling within each. 

(b) How is a change of occupation occurring during the policy 
term ordinarily treated in practice ? 

(c) What treatment is usually accorded to cases where the in- 
sured is injured while performing the duties of an occupation other 
than tha~ described in the applicagon ? 

(d) What is the consensus of expert opinion as to the relative 
desirability of high hazards underwritten at high rates as contrasted 
with the better grade of risks at lower rates ? Give reasons. 

6. (a) What are the principal forms of liability policies ? Indi- 
cate briefly the coverage under each form. 

(b) A manual of liability insurance rates states that the pre- 
mium for a policy having limits of $5,000/$25,000 as compared 
with that for a policy having limits of $5,000/$10,000 is 135 per 
cent.; for $10,000/$25,000, 150 per cent. Assuming that the 
over-limits on both policies are increased to $50,000, the table 
states their cost to be 160 per cent. and 175 per cent., respectively, 
as compared with the $5,000/$10,000 rate. Discuss the appli- 
cability of the table where a reinsurance company carries an over- 
limit of $25,000 in each case. 

7. (a) I t  is proposed to issue a form of health policy which wiii 
be non-cancelable. What scale of benefits and basis of premium 
rates would you recommend? What premium reserve would be 
necessary with respect to such policies ? 

(b) A majority of health policies formerly contained a house- 
confinement clause. I t  is proposed to remove this clause in con- 
sideration of an additional premium. Discuss the moral hazard 
involved. 

8. (a) Discuss the practical aspects of schedule rating as applied 
to workmen's compensation risks. 
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(b) Discuss the probable effect on wor]rmen's compensation ex- 
perience of the great increase in the manufacture of war munitions 
in the United States. What points should be considered in esti- 
mating the catastrophe hazard in the war munition industries ? 

(e) Give a brief history of workmen's compensation premium 
rates in the United States. 

PA.t~T IV. SECOND PAPER. 

Time Allowed, Three Hours. 

et ~he condensed trial balance of a casualty insurance company 
D ~)er 31, 1914~ was as follows: 

D r .  Cr. 
Losses  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 925~000 
Investigation and adjustment . . . . . . . . . . . . .  200,000 
Commissions and brokerage . . . . . . . . . . . . . . .  
Other expenses . . . . . . . . . . . . . . . . . . . . . . . . . .  350,000 
Taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,000 
Dividends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100~000 
Investment profit and loss . . . . . . . . . . . . . . . .  15~000 5,000 
Premiums written . . . . . . . . . . . . . . . . . . . . . . .  ? 
Interest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  105~000 
Mortgage loans . . . . . . . . . . . . . . . . . . . . . . . . .  525,000 
Bonds and stocks . . . . . . . . . . . . . . . . . . . . . . . .  
Cash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  350,000 
Premiums outstanding . . . . . . . . . . . . . . . . . . .  650,000 
Consolidated balance account . . . . . . . . . . . . .  $2,870,000 

$5,780,000 $5,780~000 

Accrued interest was $30,000; the market value of bonds and stocks 
was $1,900,000, being $100,000 less than the book value; premiums 
over 90 days due $40,000; premium reserve $1,200,000; loss re- 
serve $675,000; outstanding bills and accounts $7,500; accrued 
?axes $45,000; capital stock $1,000,000. Supply the missing items 
in the trial balance and construct from the above data a statement 
of income and disbursements for the year 1914 and a balance sheet 
as of December 31, 1914. 

10. (a) State what is meant by a ~inancial statement upon a 
" revenue"  basis as distinguished from a "cash" basis, indicating 
the advantages and disadvantages in practice of each of these forms. 

(b) Discuss the theory of the underwriting and investment ex- 
hibit and show how the items in this exhibit are compiled from the 
items in the company's statement. 

(c) Show how the earning power of capital invested in a stock 
insurance company should be calculated. 

11. Explain the statutory requirements as to the loss reserve on 
liability and compensation business as set forth in Section 86 of the 



18~ E~aMIlgATIO~S 0~' THE SOCIETY. 

New York Insurance Law. What is your opinion of the reserves 
produced by the application of this section as respects (a) liability 
business, (b) workmen's compensation business? 

1~. (a) What are the requirements in l~ew York State for the 
formation of a mutual company to transact the business of work- 
men's compensation insurance ? 

(b) Describe the method by which the reserves of such a com- 
pany are required to be computed. 

13. (a) Indicate the different forms of workmen's compensa- 
tion insurance available to an employer under the laws of 

(i) California 
(it) Michigan 

(iii) New York 
(iv) Ohio 
(v) Wisconsin. 

(b) Which form of insurance would you consider most ~ ~n- 
tageous to a New York employer with large resources and up~a~rds 
of 10,000 employees V Give reasons. 

14. (a) Name three states whose statutes require standard pro- 
visions for personal accident policies. 

(b) Give in substance three such standard provisions and ex- 
plain their purpose. 

(c) Sketch the conditions which led to the enactment of this 
legislation. 

15. (a) What forms of insurance are included in the definition 
of accident insurance as set forth in the Canadian Insurance Act? 

(b) What is the requirement of the Canadian Insurance Act 
with respect to deposits to be made by foreign companies as a con- 
dition to the transaction of business in Canada ? 

16. (a) What control, if any, does the state exercise over the 
rates of casualty insurance companies in 

(i) New York 
(it) Massachusetts 

(iii) New Jersey? 
To what lines of insurance does this apply ? 

(b) Discriminate between the various forms which state con- 
trol of insurance rates may assume and briefly indicate the ad- 
vantages and disadvantages in each case. 
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I 

WILLIAM J. MONTGOMERY. 

By the death of William J. Montgomery on August 20, 1915, 
,~his Society and the actuarial profession lost a young member whose 
work gave promise of a brilliant and useful future and whose genial 
personality will be greatly missed by those who came to know him. 

Dr. Montgomery was born in Worcester, mass., on August 6, 
~886. He was educated at Clark University, graduating with honor 
wi~ ~e B.A. degree in 1907 and the M.A. degree in 1909. He 
pu~ ,d his mathematical studies as a graduate student at Chicago 
an i~chigan Universities and received from the latter institution 
the B.A. degree in actuarial science in 1911. Upon the completion 
of his studies at Clark University in 1911, he received the degree of 
Doctor of Philosophy. 

On August 1, 1911, he was appointed Assistant State Actuary of 
~Iassachusetts, and two months later became State Actuary. Here 
in connection with the life insurance branch of the ~assachusetts 
~avings banks he first came practically into contact with the social 
insurance movement, with which his natural temperament gave him 
a ready sympathy. 

Although his work as state actuary was primarily with the 
General Insurance Guaranty Fund of the Savings Banks' Life In- 
surance Department, he was also called upon for other public work. 
He made an examination for the Boston teachers of the Boston 
Teachers' Retirement Fund and made suggestions regarding revisal 
of rates. 

In August, 1914, he was appointed by Governor Walsh as a 
member of the "Commission to Investigate Rates and Practices in 
Insurance" and was selected by his fellow commissioners as sec- 
retary. In the scholarly character of the technical parts of its report 
may be seen the influence of his presence on the Commission. 

Aside from his professional work, Dr. ]~Iontgomery was much 
interested in economic and social problems, wrote for journals and 
lectured a~ Clark University and before ~rade unions and granges on 
insurance and currency reform. 

He was elected a Fellow of the Society on February 19, 1915. 
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EDWARD BUNNELL PHELPS. 

Edward Bunnell Phelps was born in New Haven, Conn., on July 
26, 1863, and died in :New York City on July 24, 1915. He was 
a graduate of Yale, a journalist by profession, and a statisti~am of 
national and international reputation. In 1894 he established an 
insurance journal, by the title of Thrift, which subsequentl~ was 
changed to The American Underwriter, which deservedly has taken 
rank as one of the most useful publications of its kind. Mr. Phelps 
made a number of special contributions to statistics, including 
papers on war risks, alcoholism, railway accidents, and infant mor- 
tality. His most valuable contributions are a series of papers con- 
tributed to The American Underwriter, on insurance problems of 
the day. 

Throughout his long and useful career Mr. Phelps stood for the 
highest ideals in journalism and professional statistics. He was a 
charter member of the Casualty Actuarial and Statistical Society of 
America, a Fellow of the Royal Statistical Society of England, a 
Fellow of the American Statistical Association and at the time of 
his death one of its vice-presidents. He was a man of lovable per- 
sonality, of the highest integrity, and of exceptional and far-reach- 
ing usefulness to insurance and statistics. His early death is a great 
loss ~o the Casualty Actuarial and Statistical Society of America, 
and to insurance interests and statistical science. 
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NUMBER 5. 

~ORTALITY FROI~ EXTERNAL CAUSES~k~IONG INDUSTI~TAL 
POLICYHOLDERS OF THE ~ETROPOLITKIq L~E 

INSURANCE C0h{PANY~ 1911-1914. 

BY 

LOUIS I. DUBLIN. 

The "External Causes" considered in this paper form Group 
XIII  of the International List of Causes of Death and include 
Titles 155 to 186 of this list. The group is, of course, very broad; 
it is uniform in composition only to the extent that it represents 
all causal agencies other than disease and the destructive processes 
that go on either as a result of normal functioning or of maladjust- 
ment within the body. The causes in the group we are considering 
point to forces and processes which are external to the organism. 
We may subdivide the inclusions into three fairly homogeneous 
classes.: first, suicides; second, homicides; and third, accidents. 
The last is the largest of the three and is probably of most interest 
to the members of this Society. 

The gTowth of casualty insurance, the recent spread of compensa- 
tion legislation, the development of the Safety First movement, the 
very existence of our Society all point unmistakably ~o the need 
for an accurate measure of the prevalence of the external causes 
of death in the community. The industrial experience of the Metro- 
politan Life Insurance Company for the year 1914 shows 8,245 
deaths from external causes among the premium paying policyholders 
alone, and these formed 7.7 per cent. of the deaths from all causes. 
The deaths corresponded to 11,131 claims in an amount of $1,5~1,- 
873. We have not only a large number of cases in this experience 
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but  the exposure is in i tself  a considerable sample  of fhe total  in- 

dustrial  populat ion of the Un i t ed  States and Canada. The  ten 

mil l ion policyholders in  the Indus t r ia l  D epa r tm en t  of the Company 

include men, women, and children of the working classes who are 

TABLE I. 

l~O~T~I~" ~ O ~  EXT~RN2m CAUSES. 1911-1914. 

Experience of MetropoZitan Life Insurance Compa~y--Indus~riaZ Department. 

Cause oI Death.  

All external causes . . . . . . . . . . . . . . . . . . . .  
Suicide--all forms . . . . . . . . . . . . . . . . .  
Poisoning by food . . . . . . . . . . . . . . . . . .  
Other acute poisonings . . . . . . . . . . . . . .  
Conflagration . . . . . . . . . . . . . . . . . . . . . .  
Burns (conflagration excepted) . . . . . . .  
Absorption of deleterious gases . . . . . . .  
Accidental drowning . . . . . . . . . . . . . . . .  
Tranmatism by firearms . . . . . . . . . . . . .  
Traumatism by cutting or piercing 

instruments . . . . . . . . . . . . . . . . . . . . . .  
Traumatism by fall . . . . . . . . . . . . . . . . .  
Traumatism in mines and quarries . . . .  
Traumatism by machines . . . . . . . . . . . .  
Traumatism by crushing . . . . . . . . . . . .  

175A---Steam railroad accidents and 
injuries . . . . . . . . . . . . . . . . . . . . . . . .  

175BMElectric railroad accident~ and 
injuries . . . . . . . . . . . . . . . . . . . . . . . .  

175Cf--Automobile accidents and in- 
juries . . . . . . . . . . . . . . . . . . . . . . . . .  

175D---Other vehicular accidents and 
injuries . . . . . . . . . . . . . . . . . . . . . . . .  

175E--Other crushing . . . . . . . . . . . . .  
Injuries by animals . . . . . . . . . . . . . . . . .  
Starvation . . . . . . . . . . . . . . . . . . . . . . . . .  
Excessive cold . . . . . . . . . . . . . . . . . . . . .  
Effects of heat . . . . . . . . . . . . . . . . . . . . .  
Lightning . . . . . . . . . . . . . . . . . . . . . . . . .  
Electricity (lightning excepted) . . . . . . .  
Homicide---all forms . . . . . . . . . . . . . . . .  
Fractures (cause not specified) . . . . . . . .  
Other external violence . . . . . . . . . . . . . .  

especially subject to hazards not  only in  thei r  occupations but  in 

their  every-day l i fe  in  urban communities.  The  Metropol i tan does 

not t ransact  an accident insurance business as such, yet its general 

experience provides the largest  body of insurance returns on ace)' 

dental  deaths in the country. 
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I shall consider the deaths from the above causes in the four years 
f rom 1911-1914, inclusive. In  all, 3%057 were recorded. Table I 
gives the number of deaths from the principal causes included in the 
group, the percentage of total deaths all causes, and the death rate 
per hundred thousand exposed. 

TiLe first title in numerical importance is "traumatism by crush- 
ing." This includes the railroad, street car, automobile, and other 
vehicular accidents. In  all 6,683 deaths are represented. Follow- 
ing, in the order mentioned, are "traumatism by fall," "suicide," 
"accidental drowning," "burns," and "homicides." This order 
of the inclusions and the death rates per hundred thousand exposed 
correspond fairly closely with figxlres for the Registration Area of 
the United States for the last year available, namely, 1913. 

Table I I  presents a series of death rates per 100,000 for the ex- 
ternal causes taken as a ~oup ,  by color, sex, and age period. 

TABLE II. 

I~[ORTALITY ~'~03~ ]~XTEP~NAL ~ATUSES CLASSrFIED BY COLOR, SEX~ A-ATD AGE 
PERIOD. 

Death rates per 100,000 liming. 1911-1914. 

Experience of Metropolitan Life In,¢uranee Company--Industria~ DepartmenC 

W l ~ t e  W h i t e  C o l o r e d  C o l o r e d  
A g e  P e r i o d .  Persons. Male. Female. Male. Female. 

r . i  i , 

All ages . . . . .  
Under 5 . . . .  

5-9 . . . . . .  
10-14 . . . . . .  
15-19 . . . . . .  
20-24 . . . . . .  
25-34 . . . . . .  
35-44 . . . . . .  
45-54 . . . . . .  
55--64 . . . . . .  
65-74 . . . . . .  
75 cud over. 

94.4 
97.6 
51.7 
42.3 
65.4 
83.7 
93.8 

108.4 
132.6 
180.4 
297.4 
522.8 

145.1 
105.0 
68.6 
65.6 
96.6 

130.1 
160.0 
216.3 
269.8 
339.2 
440.2 
584.0 

46.0 
83.2 
32.4 
15.4 
25.0 
28.4 
30.3 
34.1 
51.3 
89.4 

220.4 
506.1 

188.1 
152.8 
70.6 
86.1 

182.0 
231.7 
248.4 
213.2 
196.2 
220.1 
299.8 
355.4 

57.9 
126.5 
52.4 
26.0 
33.2 
71.1 
55.0 
50.3 
51.7 
62.9 

167.9 
417.3 

Colored males show the highest death rates, all ages combined, 
namely, 188.1 per hundred thousand; then follow the white males, 
colored females and white females in the order named. Males in 
both races have markedly higher death rates than females. Con- 
sidering the several age periods we note a fairly high rate in the 
ages under five, which declines until the age period " 1 5 - 1 9 "  is 
reached; then the rate increases regularly without break among 
"pe r sons"  and among white males and white females. 
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We shall now analyze the figures for a few of the more important 
conditions included under the term "external  causes." There were 
4,369 suicides in the four years covered. Table I I I  presents the 
death rates per hwadred thousand by color and sex, for the several 
age periods. 

TABLE III. 

~0RTALITY PROM SUICID]D CLASSiFIeD BY ~OLOP 9 SEX AND AGE PE/UOD. 

Death rates per i00,000 living. I9Ii-1914. 

Experience of Metropolita~ Life Insurance Co~apan~--Industria~ Department. 

White White Colored 
Age Perlod. Persons. Mate. Female. Male. 

All ages . . . . .  
Under 5 . . .  
5-9 . . . . .  

10-14 . . . . .  
15-19 . . . . .  
20-24 . . . . .  
25-34 . . . . .  
35-44 . . . . .  
45--54 . . . . .  
55-64 . . . . .  
65-74 . . . . .  
75 and over 

12.9 

.5 
6.9 

14.7 
17.7 
22.2 
26.8 
33.9 
33.g 
38.2 

21.8 

.5 
6.1 

21.4 
30.1 
45.9 
62.1 
79.1 
81.5 
97.7 

6.8 

.3 
8.1 
9.0 

11.0 
10.9 
10.1 
10.2 
9.4 
8.5 

11.4 

1.0 
5.4 

18.4 
15.9 
18.7 
14.4 
21.8 
5.2 

Colored 
Female. 

---;X-.o 

12.2 
8.1 
5.2 
2.5 
2.1 
1.9 

Suicide is a much more frequent cause of death among the whi~es 
than among the colored. White males have a death rate close to 
twice that of colored males at " A l l  ages," the differences being more 
marked at the advanced years. I t  is very remarkable that the 
highest death rate from suicide occurs among white males in the age 
period " 75 and over." Among females the death rate is always low 
and shows reductions at the advanced ages. Among white females 
the death rate is less than one tenth as high as among white males at 
the older ages. The maximum death rate is found iu the age 
period '" 25-34." The number of cases for colored females is too 
small to justify comparisons; the death rate is very low, however. 

Of the 4,369 deaths, 1,696 or 38.8 per cent. resulted from poison- 
ing. This mode of suicide was most common among females, and 
especially among the colored females, where 67.5 per cent. of all the 
suicides were so effected. Firearms accounted for ~2.8 per cent. of 
all suicides, but among the colored males the proportion rose to 37.1 
per cent. The proportion of deaths from suicide varies consider- 
ably with occupation. The highest proportion is found among 
bakers, where 5.4 per cent. of all the deaths were from this cause. 



:MORTALITY ~FRO),£ ~EXT~RNAL CAUSES.  1 9 1  

Table I V  shows the death rates per hundred thousand for homi- 
cide, all forms, arranged by color, sex and age period for the four 
years 1911-1914. 

TABLE IV. 

~OI~T~ITY FR0~ HOMICIDE ~LASSIFIED BY COLOR 3 SEX AND AGE PERIOD. 

Death rates per I00,000 living. 1911-191#. 

Experience of Metropolitan Life Insurance Company--Ind~stria~ Department. 

Age Period. 

All ages . . . . .  
Under 5 . . . .  

5--9 . . . . . .  
10-14 . . . . . .  
15-19 . . . . . .  
20--24 . . . . . .  
25-34 . . . . . .  
35--44 . . . . . .  
45-54 . . . . . .  
55--64 . . . . . .  
65-74 . . . . . .  
75 and over 

Persons. 

7.0 
.5 
.5 
.9 

5.5 
13.2 
16.4 
11.3 
7.0 
4.6 
2.9 
2.4 

I White 
Male. 

i 

5.3 
.4 
.5 
.8 

4.2 
8.7 

12.1 
10.0 
9.8 
6.9 
4.3 

~h i t e  
Female. 

1.9 
.6 
.5 
.6 

1.8 
3.7 
3.3 
3.0 
2.0 
1.0 
1.3 

Colored 
Male. 

52.3 
1.9 
2.0 
3.3 

40.4 
101.8. 
109.3 
64.7 
35.5 
20.9 
13.0 
47.4 

Colored 
Female. 

13.5 

.9 
13.3 
30.9 
25.0 
14.5 
4.5 
6.9 
1.9 

15.5 

The death rate was highest among colored males, where the figure 
was 52.3. This is nearly ten times the homicide rate for white 
males. Colored females show a death rate of 13.5 per hundred 
thousand;  white females a rate of only 1.9 per hundred thousand. 
Among  white males the death rate was highest at the age period 
" '25-34";  this was also observed among colored males, where the 
start l ing figure of 109.3 is found. The death rate is not  much 
lower in the preceding age period, "20-24,"  for colored males, 
namely, 101.8 per hundred thousand. 

Fi rearms were the commonest mode of  homicide, 64.3 per cent. 
being so effected. The proportion among colored males was 71.6 
per cent. Cut t ing or piercing instruments  rank next in frequency 
as a means of injury. 

We have now to consider the third and largest group of the ex- 
ternal causes, namely, those popularly designated as "accidents." 
There were 25,310 such deaths in the experience of this company 
in the four  years stated. Table V presents the death rates per 
hundred thousand, by color, sex and age period. 
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TABLE V. 

~[ORTA.LIT'~" FROM ACCIDENTS CLASSIFIED BY COLOR~ SEX AND AGE PERIOD. 

Death rates per I00,000 living. 1911-1914. 

Experience of Metropolitan Life Insurance Company--Industria~ Department. 

White White Colored 
Age Period. Persons. Male. Female. Male. 

All ages . . . .  
Under 5 . .  

5-9 . . . . .  
10-14 . . . . .  
15-19 . . . . .  
20-24 . . . . .  
25-34 . . . . .  
35--44 . . . . .  
45-54 . . . . .  
55-64 . . . . .  
65-74 . . . . .  
75 and over 

74.5 
97.1 
51.1 
41.0 
53.0 
55.7 
59.7 
74.9 
98.8 

141.9 
260.5 
482.2 

118.0 
104.6 
68.1 
64.3 
86.3 

100.0 
117.8 
160.3 
197.8 
253.1 
354.3 
486.3 

37.4 
82.6 
31.9 
14.5 
15.2 
15.8 
16.0 
20.2 
39.2 
78.2 

209.7 
497.6 

124.5 
150.8 
68.6 
81.8 

136.3 
111.5 
123.2 
129.7 
146.2 
177.4 
281.6 
308.0 

Colored 
Female. 

126.5 
52.4 
24.1 
14.6 
28.0 
22.0 
30.6 
44.7 
53.9 

164.2 
401.9 

Again the highest death rate at " A l l  ages"  is found among the 
colored males. They are followed by the white males, the colored 
females and the white females in the order mentiond. I n  both 
races, the rate for males is over three times as high as for females. 
Considering the age periods without distinction of race and sex we 
find a fairly high rate in the ages under 5, namely, 97.1. The death 
rate declines appreciably in the next age period and remains fairly 
constant up to and including the age period " 2 5 - 3 4 . "  From this 
point onward the death rate rapidly rises and attains the high figure 
of 482.2 per hundred thousand in the age period " 7 5  and over." I t  
is significant that  this rate is obtainable on a large exposure, the total 
number of deaths in this period being 594. Among white males 
the death rate from accidents is already high at the ages when em- 
ployment begins, namely, "15-19, '"  where it is 86.3 per hundred 
thousand. This rate likewise increases with advancing age. The 
rate for white females remains relatively low at all age periods up to 
and including " 4 5 - 5 4 . "  At the older ages the accidents become ex- 
tremely frequent, and in the advanced ages " 7 5  and over"  the death 
rate, 497.6 per hundred thousand, is even higher than among white 
males. 

The death rate among colored males reaches a high point earlier 
in life than among the whites. I t  is 136.3 in the age period " 1 5 -  

19." Strangely enough, beginning with " 3 5 - 4 4 "  and continuing 
through the rest of life, the rate for the colored males is lower 
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than for the white males. Nothing of especial interest is discerned 
in the accident rates for the colored females. 

I t  was pointed out in Table I that  the most important inclusions 
under the general designation "accidents" are " t r aumat i sm by 
crushing," " t raumat i sm by fall," "accidental drowning" and 
"burns." The first of these includes railroad accidents, automobile 
accidents and other accidents referable to vehicles, and other forms 
of crushing. Table V I  shows the death rates per hundred thou- 
sand by color, sex and age period for the important group of 
"steam railroad accidents and injuries." 

TABLE ¥I. 

MORTALITY FI~O~ STEAM I~A/LRDAD ACCIDENTS AND INJURIES CLASSIFIED BY 

S E X  AND AGE PER/OD. 

Death rates per I00,000 living. 1911-1914. 

Experienve of Metropolita~ Life Insurance Compa~y--Industrial Department. 

i 

i 

All ages . . . .  
Under 5 . . . .  
5-9 . . . . . .  

10-14 . . . . . .  
15-19 . . . . . .  
20-24 . . . . . .  
25-34 . . . . . .  
35--44 . . . . . .  
45-54 . . . . . .  
55-64 . . . . . .  
65-74 . . . . . .  
75 and over 

Pe r s o l l s .  

8.8 
1.1 
2.2 
3.6 
8.8 

12.1 
12.3 
11.1 
11.8 
16.6 
18.0 
18.7 

Age Pe~od. M a l e s .  F e m a l e s .  

17.7 1.3 
1.5 .7 
3.7 .7 
6.5 .7 

16.5 1.3 
25.8 .5 
27.9 l.O 
26.5 .9 
27.2 1.8 
35.7 4.0 
39.4 4.0 
32.5 10.4 

The death rates are very much higher for males than for females, 
the differences becoming more evident during the adult years of life. 
The highest rate for males is obtained in the age period "65-74,"  
when it is 39.4. The rates do not show any significant differences 
by color. 

An examination of the returns for "burns"  shows the very re- 
markable fact that  the death rate is highest at the two extremes of 
life, namely, in the age periods "under  5 "  and "75  and over." The 
rates are respectively 44.5 and 43.0 per hundred thousand in these 
age periods, the rate for all ages being only 8.8. These differences 
are to be noted in both races and sexes. The white rate for ages 
under 5 is 42.0. Among the colored, the rate rises to 76.2 per 
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hundred thousand in both sexes under age 5. We have here a very 
clear index of the lack of proper home care for colored children in 
the earlier years of life. This is shown not only in the rate for 
burns but in like manner for falls, the colored rate for both sexes 
combined under age 5 being 13.9 as against 10.4 for white children 
under 5. 

An interesting phase of this accident experience is in relation 
to the occupations of the deceased. I shall not attempt, however, 
to refer to this subject here, in view of the fact that a monograph 
on the occupational mortality experience of the Metropolitan Life 
Insurance Company is now in the hands of the U. S. Commissioner 
of Labor Statistics for publication. 

In view of the active educational campaign which is being wage~i 
all over the country by private bodies to prevent industrial acci- 
dents and by the state, through legislation, to check other forms of 
violence, it is a matter of considerable interest to note the trend of 
the figures in the above experience during the period under obser- 
vation. In the interval between 1911 and 1914, the death rate in 
the Industrial Department of the company showed a gratifying de- 
crease in deaths from " e x t e r n a l "  causes. In 1911 the rate per 
100,000 for "' white lives" for all ages was 95.6; in 1914 the corre- 
sponding figure was 85.9. This is a reduction of 10.1 per cent. The 
percentage reduction in the mortality rate of these causes compares 
favorably with the reduction in the rates for other causes of death. 
Thus, for tuberculosis (all forms) in the same period the rate was 
reduced 9.8 per cent. The decline that we have noted is, moreover, 
not an accidental occurrence, but rather a fairly continuous one 
from year to year. In all probability we are concerned with a c o n -  

dition which is the result of the steady interaction of many social 
forces all directed to the reduction of the high accident rate. 

In this paper I have purposely refrained from comparing our 
figures with those for the population and for other insurance com- 
panies. I t  has been my aim rather simply to state the facts as 
we found them. I am strongly tempted, however, not to close this 
paper without the comment that even with the reduction that has 
occurred in the accident rates in the last few years the prevalence 
of these causes is still too high. A moment's comparison with the 
returns of the Registrar General for England and Wales will show 
how unnecessarily wasteful we still are in this country with human 
life. In the period 1911 to 1914 our death rate for external causes, 
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white male lives, ages 25-34, was 160.0 per 100,000. This figure is 
lower than that for the Registration Area of the United State~ for 
males of the same period, from 1910 to 1912, namely, 186.2. On 
the other hand, in 1913 the death rate for the same group in Eng- 
land and Wales was 61.9, or 67 per cent. lower than for the popula- 
tion figure in the United States and 61 per cent. lower than the 
Metropolitan figure. This unfavorable condition is unfortunately 
one of constant occurrence. The field for work is still a very fruit- 
ful one for those who would through education, efficient business 
management, legislation and other means reduce the unnecessary 
loss of life from accidental causes in our country. 
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A~c~Ys~s  oF TEE COST OF 10,307 ACCmENTS A m s ~ G  
UNDER THE lk~EW ~IrORK WORKMEN~S 

COMPENSATION LAW. 

B Y  

JOSEPH H. WOODWARD. 

Actual statistics relating to the cost of workmen's compensation 
claims in the United States are up to the present difficult to obtain. 
For  this reason it is thought that  some analysis of the 10,307 acci- 
dents reported to the New York State Insurance l~und during the 
year ended June  30, 1915, the first year of the operation of the 
act, may not be without interest to the members of this Society. 

TABLE A. 

INCU2~ED LOSS, JULY 1, 1914, TO JUNE 30, 1915. 

Bmperience Brought Dow~ to December 31, 1915. 

! Ace[dent~ 
l Reported. 

72 

11 

... 

2 

28 

2,127 

0 
(1,472) 
4,189 

3,649 VIII. 

lO,3O7 

I. (a) 

(b) 

(o) 
II. 

III.  

IV. 

V. (a) 

(b) 

VI. 
VI r. (a) 

(b) 

K i n d  of I n j u r y .  Incur red  L ~ s .  

Death: Dependents (including 
$6,970 funeral) . . . . . . . . . . . . . . . .  

Death; No dependents, funeral 
only . . . . . . . . . . . . . . . . . . . . . . . . .  

Suspended mortality . . . . . . . . . . . . .  
Permanent total disability . . . . . . . .  
Permanent partia" disability-- 

dismemberment . . . . . . . . . . . . . . .  
Permanent partial disability-- 

not dismemberment . . . . . . . . . . .  
Temporary total disability--open 

cases as of December 31, 1915.. 
Temporary total disability---closed 

cases as of December 31, 1915.. 
Temporary partial disability . . . . . .  
Medical aid---compensatable cases. 
Medical aid--non-compensatab!e 

O_..,~.Ses . . . . . . . . . . . . . . . . . . . . . . . .  

No loss . . . . . . . . . . . . . . . . . . . . . . . .  

Average 
Der 

Aecldenf. 

$287,748.88 $3,997 

1,004.50 91 
20,276.19 
20,856.34 6,i~i 

118,719.3o 5~o 

7m2.00 3,95~ 

s1,029.00 2,s94 

102,922 22 48 
0 . . . .  

44,874.77 30 

28,301.88 7 
0 ° . .  

$723,645.08 

Table A, appended to this paper, shows an analysis of these acci- 
dents according to the character of the injury, giving the ~otal 
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incurred loss under each head and the average cost per accident. 
The experience in all cases has been brought down to December 
31, 1915. This means that at least six months has elapsed between 
the date of the last accident and the date of the compilation of the 
experience. 

The first point to be mentioned is that these 10,307 accidents 
are simply "notices." It  has been found impracticable to reduce 
them to terms of "tabulatable" accidents or to apply any other 
definition of what constitutes an accident. I t  will, of course, be 
recognized that the number of "notices" depends largely upon the 
practice of the employers whose operations are covered by the in- 
surance policies issued. Large employers with well-organized first 
aid and accident prevention service are likely to report every acci- 
dent however trivial, while small employers whose operations are 
not on a sufficient scale to permit of the systematic organization of 
accident work are not apt to file notices of accident unless the case 
appears to be sufficiently serious to make it appear probable that 
either medical aid or compensation will be payable. 

To reduce to terms of "compensatable" accidents there must 
be subtracted from 10,307 the sum of the 3,649 cases in which there 
was no loss and the 4,189 cases in which, although medical was 
paid, there was no compensation--7,838 cases in all--leaving 2,469 
"compensatable" accidents where the injury caused either death, 
dismembermen~ or disability continuing for more thaJa two weeks 
from the date of the accident. The calculated incurred loss in 
these 2,469 cases was $650,468.43, which gives am average of $263.45 
per compensatable injury, not including the cost of medical aid. 

With respect to the several items in Table A, the following com- 
ments are submitted: Item I shows that out of 83 deaths which oc- 
curred up to December 31, 1915, arising from accidents occurring 
or or before June 30, 1915, 72 were cases involving dependency with 
an average present value of $3,997--almost exactly $4,000--includ- 
tag the  "reasonable funeral expenses not exceeding one hundred 
dollars" stipulated in subdivision i of section 16 of the law. These 
present values were computed upon the basis of the Survivorship 
Annuitants' Table of ]~Iorta]ity, the remarriage rate of the Dutch 
Royal Insurance Institution and 3½ per cent. interest. An item 
of $20,~o~6.19 "suspended mortality" has been added to the in- 
curred loss to provide the additional reserve for deaths which may 
arise after December 31, 1915, from accidents occurring previous 
to June 30, 1915. 
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Five cases valued as permanent fetal disabilities are provided 
for under Item IX. These cases have in general been reserved for 
on the basis of a life annuity at the attained age according to %he 
Survivorship Annuitants' Table of ~orta]ity and 3½ per cent. 
interest. They represent principally cases of paralysis or spinal 
injury. 

Under Iterg I I I  is given the data regarding the cases of perma- 
nent partial disability arising from dismemberment. The incurred 
loss in each of these cases is taken as the rate of compensation per 
week multiplied by the number of weeks' compensation specified in 
section 15 of the law, the effect of discount for interest and mor- 
tality being disregarded for valuation purposes. 

Item IV shows that the experience contains only two identified 
cases of permanent partial disability which does not arise from dis- 
memberment. These figures are further discussed below. 

Item V shows that out of 2,155 cases where compensation was 
awarded for temporary total disability 28 cases remained open ~n 
December 31, 1915, in the sense that no evidence was forthcoming 
on that date that the injured employee had recovered. These cases 
were valued upon the basis of the reserve values in Table G. This 
valuation table for open temporary total cases was adopted by the 
State Insurance Fund after considerable experimental work and 
is based, after the first thirteen weeks, upon the assumption that an 
employee who has not recovered after two years from the date of 
the injury may for valuation purposes be regarded as permanently 
and totally disabled, and that after the period of thirteen weeks men- 
tioned the value of the liability approaches the total permanent 
value by equal amounts for equal intervals of time. Since the table 
has been based upon an average age, it will sometimes happen that 
when the actual age of the injured employee is taken into account 
the reserve for permanent total disability will be less than the re- 
serve for temporary total disability. For such cases our rule is to use 
the reserve for permanent total disability. I t  is believed that under 
this method a sufficient reserve is carried on open temporary cases to 
take care of those cases of permanent disability which may emerge 
from this class subsequent to the valuation date. In this connection 
a~tention may be called to the very grea~ difficulty of distinguishing a 
case of permanent total disability not due to dismemberment, from 
a long-term case of temporary disability. I t  is obviously impos- 
sible to follow the terms of the official award in classifying these 
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cases, for the reason that the law provides that in case of temporary 
total disability compensation shall be paid to the employee during 
the continuance thereof, but not in excess of $3,500. Therefore, i~ 
may be, say~ five or more years before the Commission is called upon 
to officially determine whether a given injury will result in perma- 
nent total disability, since meanwhile it  is merely necessary to con- 
tinue the case from time to ~ime under awards for temporary 5is- 
ability. Now, it is clear that if  statistics as to this matter axe to be 
of real value, they must be based not upon the tel~ns of the official 
award, but upon the actual facts so far as they may be ascertained 
to show whether the injury is in all probability a permanent one. 
This, however, is a difficult matter. 

TABLE B. 

INCURRED LOSS, EXCLUDING POLICES IN-OT COVEEING ]~[ED~CAL~ ~ULY 1) 
1914, TO J v ~  30, 1915. 

Experience IBrought Down to December 31, 1915. 

A c c i d e n t s  
~eported. 

40 

7 

152 

2 

16 

1,409 

0 
(1,472) 
4,189 

867 

6,685 

I. (a) 

IL 
111. 

IV. 

V. (a) 

VI. 
VII. (a) 

VIII. 

% of 
K i n d  of  I n j u r y .  I n c u r r e d  Loss .  T o t a l  

Los~. 

Death: Dependents (including 
$3,922 funeral) . . . . . . . . . . . . . . . .  

(b) Death: No dependents, funeral 
o n l y  . . . . . . . . . . . . . . . . . . . . . . . . .  

(c) Suspended mortality . . . . . . . . . . . . .  
Permanent total disability . . . . . . . .  
Permanent partial disability-- 

dismemberment . . . . . . . . . . . . . . .  
Permanent partial disability-- 

not dismemberment . . . . . . . . . . .  
Temporary total disability---open 

cases as of December 31, 1915.. 
(b) Temporary total disability--closed 

cases as of December 31, 1915.. 
Temporary partial disability . . . . . .  
Medical aid---compeusatable cases. 

(b) Medical aid--non-compensatable 
~ a s e s  . . . . . . . . . . . . . . . . . . . . . . . .  

No loss . . . . . . . . . . . . . . . . . . . . . . . .  

$152,834.88609.50 } 
10,818.19 
14,041.34 

74,334.30 

7,912.00 

38,409.00 } 

69,269.22 
0 

44,874.77 } 
28,301.88 

0 

$441,405.08 

37.3 

3.2 

16.8 

1.8 

24.3 

16.6 

100.0 

The average value of the 2,155 temporary case% both open and 
closed, was $85.36. The closed cases include cases where no award 
had been made or where compensation awarded was outstanding and 
unpaid December 31, 1915, provided the employee had recovered 
on that date. 
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I n  Table B is given an analysis of the 6,685 notices which arose 

under  policies by the provisions of which the cost of medical  is 
borne by the F u n d  and  not by the employer. This  table permits  

TABLE C. 

I~ESERVE "VALUES FOR TEMPORARY TOTAL DISABILITY. 

Weeks Reserve per Weeks Reserve per Weeks Reserve p e r  
ElaDeed Since $1.00 of Weekly Elapsed Since $I.00 of Weekly Elapsed Since $1.00 of Weekly 

Accident. ComDensation. Accident. Compensation. Accident. Compensation. 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

$ 2  
4 
6 
8 

10 

12 
15 
19 
23 
28 

34 
42 
50 
60 
70 

80 
90 

100 
110 
120 

130 
140 
150 
160 
170 

180 
190 
200 
210 
220 

230 
240 
250 
260 
270 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

$280 
290 
300 
310 
320 

330 
340 
350 
360 
370 

380 
390 
400 
410 
420 

430 
440 
450 
460 
470 

480 
490 
500 
510 
520 

530 
540 
550 
560 
570 

580 
590 
600 
610 
620 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 

100 

101 
102 
103 
104 

$630 
640 
650 
660 
670 

680 
690 
700 
710 
720 

730 
740 
750 
760 
770 

780 
790 
800 
810 
820 

830 
840 
850 
860 
870 

880 
890 
900 
910 
920 

930 
940 
950 
960 

an  estimate to be made of the relative proportion of total  compen- 

sation payable, which is represented by each of the several classes 

of benefit provided in  the act. Thus  the cost of the death benefit 
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is 37.3 per cent. of the cost of the total, the cost of temporary total 
disability, 24.3 per cent., of dismemberment, 16.8 per cent., of med- 
ical, 16.6 per cent. The accuracy of these percentages depends 
largely, of course, upon the accuracy of the reserve computations. 
An exact determination of the problem on the basis of actual results 
would require many years of completed experience. 

I t  will be of interest to compare the foregoing experience with 
Doctor Rubinow's "Standard Accident Table." This may con- 
veniently be accomplished by reclucing both tables to terms of "com- 
pensatable" accidents as fallows: 

Fatal cases . . . . . . . . . . . . . . . . . . . . . . . . .  
Dismemberments . . . . . . . . . . . . . . . . . . .  
Permanent total disability . . . . . . . . . . .  
Permanent partial disability other than 

dismemberment . . . . . . . . . . . . . . . . . .  
Temporary total disability two weeks 

o r  o v e ] ~  . . . . . . . . . . . . . . . . . . . . . . . . . .  

R u b l n o w ' s  T a b l e ,  

P e r  1 ,000  
"' Compen- 

ActuaL satable" Actual. 
A c c i d e n t s .  

932 24.1 83 
2,323 60.0 "24 

110 2.8 5 

2,442 63.0 2 

32,o49 850.1 2,155 

38,756 1,000.0 2,469 

Sf, a t e  F u n d  E x -  
p e r i e n c e .  

Per  1,000 
" C o m p e n -  
sa tab le  ' ' 

Acc ident s .  

33.6 
90.7 
2.0 

0.8 

872.9 

1,000.0 

The almost total absence in the New York figures of permanent 
partial disabilities other than dismemberment appears to be due in 
part to differences in the administration of the law as compared with 
the practice in European countries whose experience formed the basis 
of Doctor Rubinow's table. Disabilities of this character are often 
compensated by a lump) sum and it seems probable that they may 
frequently find their way into the statistics as temporary total cases. 
The greater number of fatal and dismemberment cases in the State 
Fund Experience is possibly due in part to a greater preponderance 
of hazardous classifications in the exposures. 
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~TATISTICS l~ECESSARY FOR COMPUTING NET COMPElg- 
SATION I:~ATES. 

BY 

E D W A R D  O L I I ~ I E I ~ .  

The main object of this paper is to determine the abstract ac- 
tuarial formula of the net cost of workmen's compensation and to 
indicate on what lines the statistical data must be collected to find 
such cost. The general form in which the subject has been treated 
will trace the way to a uniform keeping of statistical data for the 
different states. The subject is of paramount importance and it 
justly occupies the attention of committees composed of public 
representatives. 

Let us consider three classes of benefits granted by compensation 
laws. 

I. Death benefits. 
II. Permanent partial and total disability benefits. 

III.  Temporary partial and total disability benefits. 
The net premium for each of these benefits is fixed upon by the 

simple rule of expectation. Mr. W. A. Whitworth writes in the 
treatise "Choice and Chance," Rule V, page 142, "The expecta- 
tion from any event is obtained by multiplying the sum to be 
realized on the event happening by the chance that the result will 
happen." I neglect to consider the discounting factor due to the 
deferment in the payment of the benefit% i. e., Vt ; an extra safety 
loading is so introduced. 

The following elements will have to enter into this expression of 
the expectation: 
(a) The accident frequency; 
(b) the effect of the social surroundings such as the distribution 

by ages of the workmen, the amount of salaries paid, the 
values of the annuities etc.; 

(c) the legal compensation factors as fixed by the compensation 
laws. 
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I. DExT~ BEneFITS. 

TO fiX our ideas let us denote by 
q~ the probability of a workman of age z dying from the results of 

an accident. 
q~ the probability of the death of a workman being caused by 

an accident. 
F~ the number of full workers of age x exposed to the risk of death. 
F the number of full workers exposed to the risk of death. 
s~ the average salary of a workman at age x. 
s~ the average salary of a workman. 
B~ the mean value of the benefits payable to the claimants of hhe 

the deceased workman of age x. The legal compensation fac- 
tor is assumed to be included in this symbol. 

The net premium for the death benefits may thus be written: 

q~ ~ .  F " B~ = ~r d. 

I f  we multiply and divide the expression by q~ we have 

F 

putting q~ .F~ ~ ' ~ ,  i. e., the number of workmen killed by an 
accident a~ age x; and q~.F~IY  ~, i. e., the number of workTnen 
killed by an accident, we have: 

s: : N  a : s : .  N~. B~. (1) 

Having started with the aclcaowledgment of a variation of the 
probability of death according to ages, I have been led to the con- 
elusion that there is no need for such an investigation and that in- 
stead all that need be known is the distribution by ages of the work- 
men killed by an accident. 

The statistical data required according to formula (1) axe: 
(a) The number of full workers. 
(b) The payroll on which the premium is based which enables us 

to find the value of s,. 
(c) The number of workmen killed by an accident at each age. 
(d) The salary at each age on which the compensation benefits 

have been computed. 
(e) The age of the workman killed and his civil status, the ages of 

14 
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the annuitants (dependents of the workman fatally injured) 
and their degree of dependency, longevity, etc. 

II. PERI~ANENT DISABILITY, PARTIAL AND TOTAL. 

The formula for the pure premium of this benefit is: 

= [¢ ] c~c.r,, o.~ 8=" P : "  F~" B~ p' ") 
= ~-,. (2) 

F • 8a 

P~ denotes the probability that a workman of age x he the victim 
of an accident causing a permanent partial disability of 
the degree a. When a - - 1  file disabilit:y is permanent 
and total. 

Pa denotes the probability that a workman be the victim of an 
accident causing permanent disability of the degree a. 

$<P, ~) denotes the coefficient of reduction of the salary to obtain 
the value of the legal allowance. 

B~' ") denotes the value of an indemnity of I payable to a work- 
man of age x for an accident causing a permanent disabil- 
ity of degree a. 

I f  we write ~(~, :) ---~B.a where B represents the legal coefficient 
of reduction as fixed by the law and if the indemnity is paid as a 
continuous life annuity the above expression (2) becomes: 

= [ ,¢ ] 
Y ;  8 . o~ e= . P 2  . L "  ~ 7  '~) 
a-~.O -~-'lrp. 

F.% 
I f  we multiply and divide the above expression by P, i. e., the prob- 
ability of a workman being permanently disabled, we have denoting 
P .  F by N~ and P~. F~ by N~: ,~) 

• ~TP~ ~'c~ S~ . a ~  . 
~ a  " .t v ¢t~O Z 

I have used the indite ~ in the notation, B~, ~) and ~ '  ~) to indicate 
X 

that the degree of disability may have an influence on the value of 
the annuity. 

An approximation to the above expression may be written 

( = ) 
s . .  N" N ~ 8=. N~. ~= . ( 2 5  
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The indemnity paid may thus be said to be made as if the NP 
cases of permanent invalidity, total and partial, were 

a = l  
°) 

a=O 

cases of total permanent disability. I t  is assumed in (~a) that the 
distribution by ages of the persons permanently disabled is uniform 
whatever the degree of disability. 

The statistical data required to allow of a concrete application 
of the abstract formula (2) for permanent disability, partial and 
total, are : 
(a) The number of full workers. 
(b) The payroll on which the premium is collected so as to admit 

of determining sa. 
(c) The number of workmen at each age incapacitated by an acci- 

dent causing a permanent disability of degree a. 
(d) The salary at each age on which the benefits have been com- 

puted. 
(e) The rates of mortality among permanently disabled lives, con- 

sideration being taken of the degree of disability. 

I lL  TE~PORAI~Y DISABILITY~ PARTIAL AND TOTAL. 

~utatis mutandis the formula (2) of permanent disability be- 
comes when applied to the temporary disability 

a=l F w I ] 
= =, ,  ( 3 )  52 F • s~ 

where T~ denotes the probability that a workman of age x will 
receive an allowance for a temporary disability. 

t: denotes the mean duration in weeks of the temporary disability 
of ~he degree a. 

]~ultiplying and dividing the expression (3) by T and replacing 
T~-F~ by N(~ t' ~) and F.T  by N t, a to designate khe number of work- 
ance for a temporary disability of the degree a and all degrees we 
have : 

~("")  s . .  N(~ ' '")  . t~ . 52 $ 
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If  we assume that the distribution by ages of the persons disabled 
temporarily, be it partial or total, is the same whatever be their 
degree of disability, 

If  the ages and the degree of disability of the persons temporarily 
disabled are ignored we have 

T s, . t. (3,) 

The statistical information requh'ed according to the expression 
(3) are: 
(a) The number of full workers. 
(b) The payroll on which the premium is based which enables us 

to find the value of sa. 
(c) The number of workmen at each age incapacitated by an acci- 

dent causing a permanent disability of degree 5. 
(d) The salary at each age on which the benefits have been com- 

puted. 
(v) The mean duration of the temporary disability by ages and 
degree of disability. 

In the light of what precedes, it would seem that the statistics 
have to give the following data to find the cost of the three benefits 
above mentioned: 
(a) The number of full workers. 
(b) The payroll on which the premium is collected which will allow 

of determining s~. 
(c) The number of workmen at each age killed and disabled, be it 

permanently or temporarily, by an accident and the degree 
of disability. 

(d) The salary at each age on which the benefits have been com- 
puted. 

(e) The age of the workman and the ages of the annuitants (de- 
pendents of the workman fatally injured) and their degree 
of dependency, longevity, etc. 

(f) The rates of mortality among permanently disabled lives, con- 
sideration being taken of the degree of disability. 

(y) The mean duration of the temporary disability by ages and 
degrees of disability. The statistical da[a to find the reed- 
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~cal, the pharmaceutical cost and the cost of other benefits 
are to be gathered on lines which can be traced without 
great difficulty. 

It  must be clearly understood that it is not my contention that 
nothing less in the form of required statistical data would not 
give as good results; the simplified formulas for permanent and 
temporary aisability (2~), (3~) and (3b) previously given would 
still more restrict the number of different statistical data given 
above, if found to give in the light of actual experience a good ap- 
proximation to the formulas (2) and (3). Neither is it my con- 
tention that more detailed statistical data as, e. g., giving the num- 
ber of full workers assured at each age, would not be of further 
assistance in detecting those laws or the causes and nature of the 
accidents for schedule rating purposes. My contention is simply 
that the above given formulas admit of a rational determination of 
the net premium without necessitating an excessive compilation of 
statistical data. At this point, it may be interesting to draw cer- 
tain analogies of the above described method of determining the 
net premium, which may be described as the "prospective method," 
with what may be termed the "retrospective method" and which 
consists'in finding the net cost by dividing the losses by the payroll. 
The two methods would give identical results in the purely theoret- 
ical case of there being no accidental deviations. But in the light 
of the study of the workmen's compensation statistics one can but 
expect these deviations to be appreciable, considering the smallness 
of the probabilities of accidents, for it is well known that the prob- 
ability of the deviation is larger when the probabilities of the events 
considered are smaller. 

The ungraduated statistical data will have to be intelligently in- 
terpreted and the sagacity of tile observer must be directed towards 
detecting the laws of frequency and correlation in what may seem 
uncoordinated results. The introduction of these errors of obser- 
vation in the net premium as found by the retrospective method is 
objectionable when a more accurate estimation may be made by 
using the general laws of the calculus of probability. This is more 
true the smaller the number of observations. Other reasons which 
make for the superiority of the prospective method over the retro- 
spective method are the observed increasing coefficients of risk, the 
uncertainty of the estimation of deferred risks, etc. 
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T]~E COiVIPENSATIOI~I COST OF OCCUPATIONAL :DISEASE. 

BY 

JAMES D: MA_DDRILL. 

The economic principle that loss of earning power properly at- 
tributable to employment should be borne by the consumers of the 
products is now quite generally accepted. To apply it to the in- 
demnification of disease requires a careful definition of the hazard, 
if equitable compensation is to be realized with a minimum of liti- 
gation. Questions of contributory negligence of employee, assump- 
tion of risk, proof of fault of employer, the fellow servant rule, etc., 
no longer of any considerable moment in the plan of industrial acci- 
dent indemnification, will probably never seriously affect disease 
compensation; and it is to be hoped that the problem will not 
always be unduly complicated by the present very real and excep- 
tional difficulty of distinguishing bona fide occupational diseases 
from those not actually " arising out of and in the course of"  the 
employment. 

Competent inspection and safety engineering may be depended 
upon to effectively supplement legislation in eradicating unneces- 
sary hazards of disease as well as of accident in trade processes, 
and the experience of the employers' liability system has demon- 
strated that the unavoidable destruction of human earning capacity 
may best be accepted without quibble as properly the burden of the 
consumer, along with mechanical wear and tear, and applied to the 
price of the commodity. 

Here is a fertile field for the business of insurance, which, once 
opened to the companies, will be on,red with the usual zest and 
solicitation manifested in scores of other fields, few of which can 
be compared in importance with the indemnification--and conser- 
vat ion-of  human health. 

Occupational diseases are defined by Dr. W. Gilman Thompson 
in his recent book " T h e  Occupational Diseases" as "maladies  due 
to specific poisons, mechanical irritants, physical and mental strain, 
or faulty environment, resulting from specific conditions of labor." 
We shall understand "occupational disease" to exclude disease or 
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infection definitely resulting from accident--fairing " accident" i n  

the ordinary sense of the word. 
All the statutes evidently contemplate the compensation of dis- 

ease or infection resulting from accident, whether they so specify 
or not, but none now enacted in this country appear to intend that 
occupational disease, as we are taking it, shall be compensated. Ex- 
perience shows, however, that those statutes using the expression 
" injury" without the defining phrase " by accident" or its equiva- 
lent, are susceptible of interpretation favoring occupational dis- 
ease claims. 

The states and territories having such statutes at the present 
time are California, Connecticut, l~assachusette, l~ew Hampshire, 
Ohio, Texas, and West Virginia, with statutes making no reference 
to disease; and Iowa and Wyoming specifying the exclusion of 
disease except as it shall result from an in]u~ 'y  incurred in the em- 
ployment. Michigan also falls in the class of the seven ~rst named, 
but it is a singular fact that though the Michigan law is almost 
identical with that of Massachusetts, the Supreme Court of l~ichi- 
gan has definitely declared against occupational disease compensa- 
tion while the highest tribunal of Massachusetts takes the equally 
positive stand that disease if truly occupational and likely ~o arise 
from the employment is an injury and compensatable. In the law 
of the United States, also, reference is only to injury. 

The statutes of Hawaii, Indiana, l~aryland, ~ontana, Nebraska, 
New York (as re-enacted), Oklahoma, Pennsylvania, Vermont and 
Washington have in effect been rather more closely drawn to admit 
only such disease as results from accidental injury; and no more 
liberal interpretation seems likely of the compensation laws of 
Alaska, Arizona, Colorado, Illinois, Kansas, Louisiana~ Maine, 
Minnesota, Nevada, brew Jersey, Oregon, Rhode Island and Wis- 
consin, which specify accidental injury but make no reference to 
disease. 

No stronger statute reference adverse to occupational disease 
compensation appears than in the laws of Washin~on and ~on-  
tuna: " T h e  words injury or injured, as used in this act, refer only 
to an injury resulting from some fortuitous event as distinguished 
from the contraction of disease." Nebraska most clearly defines 
its position as follows: '~ The word ' accident' as used in this act 
shall . . . be construed to mean an unexpected or unforeseen event, 
happening suddenly and violently . . . and producing at the time 
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objective symptoms of an injury. The terms ' in jury '  and 'per- 
sonal' injuries shall mean only violence to the physical structure 
of the body and such disease or infection as naturally results there- 
from. The said terms shall in no case be construed to include oc- 
cupational disease in any form, or any contagious or infectious 
disease contracted during the course of employment, or death due 
to natural causes but occurring while the workman is at work." 

The simplest immediate solution approaching equity seems to be 
the plan that has been in operation in the United Kingdom for ten 
years, of specifying diseases which shall be deemed as occupational, 
and compensating them just as accidents are compensated, in ac- 
cordance with the degree of impairment of earning capacity. The 
list, as it has been since 1908, except for cataract in glassworkers 
and telegraphist's cramp brought under the act in December of that 
year, and writer's cramp first compensated in 1913, is that shown 
in the second table of this paper. Until effect of occupation upon 
health has been very much more carefully studied jointly by physi- 
cians, engineers and statisticians, it is doubtful whether any prac- 
tical plan can be devised of closely approaching equitable com- 
pensation of all occupational disease. The proposed supplement 
to the New Jersey act, though designed "to extend the application 
of the statute to such diseases as can reasonably be diagnosed as 
due to the occupation "-- the first definite American step in this 
direction--is therefore wisely drawn to cover only specified diseases, 
fourteen in number, the list being manifestly patterned after the 
British list of twenty-five, with the notable omission of the mine 
diseases nystagmus (oscillation of the eye-ball), cellulitis (miner's 
"beat hand," "beat knee"),  bursitis ("beat elbow") and inflam- 
mation of the wrist joint, and the addition of anilin poisoning and 
wood-alcohol poisoning. 

The purpose of the present discussion, however, is rather to con- 
sider the problem of the compensation of all occupational disease. 

For cost figures we are compelled to look to British experience, 
the only available cost data of any extent being those of the United 
Kingdom, which are here summarized in Table I from the annual 
reports of the British Board of Trade for the seven years 1908- 
1914. The most satisfactory American occupational disease statis- 
tics appear to be those gathered for Ohio in 1913-14 by the Ohio 
State Board of Health Survey* of Industrial ttealth-hazards and 

*Reviewed in Proceedings, ~'ol. I I ,  pages 139-142. 
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Occupational Diseases under the direction of Dr. E. R. Hayhurst. 
These furnish no direct basis of estimate of cost of occupational dis- 
ease, but they have been found very useful as an index of Amer- 
ican occupational diseases and as a gauge of their incidence in com- 
parisons with other statistics. Reference has also been made to 
the results of other stale investigations, to the United Slates Labor 
Bureau Bulletins, and to the authoritative works of Sir Thomas 
Oliver and Dr. W. Gilman Thompson; and I am permitted to quote 
from the results of a preliminary study made in subcommittee of 
the recent Joint Conference on Workmen's Compensation Rates 
in New York City. 

Table I brings together the cost figures for seven years of British 
compensation of the diseases listed in Table II, and shows the num- 
bers of cases by industries and the amounts paid throughout the 
seven years. Many cases run over into other years and in the cost 
compilations have been counted once for each year in which pay- 
meats were made. The numbers as increased by these repetitions 
are stated in the columns which have been given the designation 
"Payment Years." The ratios of the numbers of payment years 
and actual amounts paid, to the corresponding accident compensa- 
tion figures are indicated as percentages in adjoining columns. 

In the cost comparisons that we shall make, the first assumption 
is that the ratios in this table, or in a corresponding table of total 
incurred expense, would have applied in any American state, on 
any benefit scale, had American statutes specified compensation for 
the twenty-five diseases on the British list, and had the incidence 
of those diseases (as compared with accident) and the numerical 
distribution of laborers among ~he industries been the same in 
both countries. 

Mine diseases of the eye and skin, however, for which four-fifths 
of British disease compensation was paid, anthrax, contracted in 
the handling of hides and wool imported from oriental countries, 
and phosphorus poisoning in the match industry, apparently exist 
to only a very limited exten~ in America. An investigation in 
England and Wales showed that in mines where lamps giving one- 
quarter candle-power were used, two per cent. of the men had nys- 
tagmus, while only four-tenths of one per cent. showed symptoms 
where the lamps were of one-half candle-power. The disease was 
unknown or very rare among men who worked with open-flame 
lamps or candles, but was common among those using safety lamps 



TABLE I. 

DISEASE COMPENSATION, UNITED ]-TLINGDOM, 1908-1914 INCLUSIVE, AND COMPARISON WITI-I COR/~ESPONDING FIGUKEB FOR ACCIDENT COMPENSATION. 
(Compiled from the published annual reports of the British Board of Trade.) 

E x p o s u r e .  l~eI. :Fata l .  N o n - f a t a l .  T o t a l .  

S ize  I n -  
i i 

---5- I 
I n d u s t r y .  Y e a r s  d u s t r y .  % of A m o u n t  % of  P a y m  t % of  A m o u n t  % of  P a y m ' t  % of  A m o u n t  % of 

of  W o r k .  %.  Cases .  A c d t .  P a l d .  Acd~. Case s .  Yea r s .  ! A c d t .  P a l d .  Aed~. Cases .  Yea r s .  Acd$.  P a i d .  Acd~. 

Shipping . . . . . . . . .  1,737,822 3.5 - -  - -  £ - -  . . . . . . . . . . . . .  1 .00 £ 48 .01 1 1 0 48 .00 
Factories . . . . . . . .  

Cotton . . . . . . . . .  
Wool, worsted, 

shoddy . . . . . . .  
Other text i les . . .  
Wood . . . . . . . . . .  
Metal  extraction 
Engine and ship 

bldg . . . . . . . . .  
Other metal work 
Paper and print- 

ing . . . . . . . . . .  
China and earth- 

enware . . . . . . .  

35,831,039 71.1 226 3.34 36,271 
4,090,795 8.1 

1,983,686 3.9 19 12.75 2,560 16.15 
1,693,298 3.4 2 2.15 125 1.17 
1,032,292 2.0 5 1.81 786 2.13 
2,846,987 5.7 36 3.20 5,811 3.38 

2,007,631 4.0 12 .99 ! 1,722 .94 
5,670,875 11.3 28 2.73 4,012 2.67 

2,220,565 4.4 7 4.29 I 1,045 5.15 

464,593 0.9 60 92.31 ~ 10,217 

3.76 3,300 4 ,465  .37 
- -  17 20 .03 

92,119 1.38 3,526 4,691 
170 .04 17 20 

135 1561.76 1,526 1.14 154 175 
17 17i .09 110 .11 19 19 
39 4 7  .13 1,507 .47 44 52 

491 6 6 9 ! . 3 1  16,777 1.55 527 

187 244 .14 5,495 .48 199 
541 669 .26 12,778 1.01 569 

110 124 .43 2,280 1.12 117 i 
844 !9.83 24,12! 50.42 457 

705 

256 
697 

131 .45 
904 10.45 

.40 128,390 1.68 

.03 170 .04 

.85 4 , 0 8 6  2.70 

.10 235 .20 

.14 2,293 .64 

.32 22,588 1.81 

.] 4 7,217 .54 

.27 16,790 1.18 

3,325 1.49 
34,338 i 60.94 

Miscellaneous.. .  
Docks . . . . . . . . . . .  
Mines . . . . . . . . . . .  
Quarries . . . . . . . . .  
Construction . . . . . .  
Railways . . . . . . . . .  

Clerical s taff . . .  
Other employees. 

Totals 

13,280,317 27.4 57 2.39 9,993 
890,178 1.8 8 .60 1,169 

7,411,749 14.7 6 .06 956 
611,583 1.2 1 .18 230 
720,245 1.4 2 .27 321 

3,177,272 6.3 10 .34 2,167 
493,556 1.0 - -  - -  

2,683,716 5.3 10 
b------------ i r ~ T  

50,379,888 100.0 253 .99 £41,114 

120.10 397 
3.01 1,366 [ 1,675! .51 27,355 1.44 1,423 1,732 .52 37,348 1.67 

.57 57 • 64 .06 1,354 .18 65 72 .07 I 2,523 .26 

.06 25,418 35,583 3.01 514,568 8.60 25,424 35,589 2.99' 515,524 6.71 

.31 12 15 .04 209 .09 13 16 .04 439 .14 

.35 30 47 .I0 1,299 .37 32 49 .IO 1,620 .36 

.50 97 140 .09 3,576 .45 107 150 .09 5,743 .46 
- -  2 6 1.45 208 9.44 2 6 1.37 208 3.16 

.35 2,167 .50 95 134 .08 3,368 .42 105 144 .09 5,535 .45 

i 28,915 . . . . . . .  1.03 40,315 1.46 £613,173 3.97 29,168 £654,287 - - ~  
i 



TABLE If. 

SEPARATE CASES OP INDUSTP,.L4.L DISEASE FOR WHICH CO~,IPENS&TION WAS lc'AID---"UNITED ]~[II'~GDOM, 1908--1914 INCLUSIVE. 

Disease, 

Anthrax  . . . . . . . . . . . . . .  
Lead poisoning . . . . . . . .  

Mercury poisoning . . . . .  
Phosphorus  p o i s o n i n g . . .  
Arsenic poisoning . . . . . .  
Hookworm . . . . . . . . . . . .  
Benzine poisoning . . . . . .  

Carbon-bisulphid poisoni: 
Nitrous fume poisoning. 
Nickel earbonyl poisoninj 
African boxwood poisonh 
Chrome ulceration . . . . .  
Eezematous ulcerat ion. .  
Epi thel iomatous cancer. 
Scrotal epithelioma . . . . .  
Nystagmus . . . . . . . . . . . .  
Glanders  . . . . . . . . . . . . . .  
Compressed air  i l lness. .  
Subcutaneous cellulitis, l~ 
Subcutaneous cellulitis, 
Acute  bursitis, e lbow. .  
Inf lammat ion  synovial li~ 

joint  and tendon shear 
Cata rac t  in glassworkers 
Telegraphist 's  c r a m p . . .  
WriLer's cramp (1913, 19 

Total  . . . . . . . . . . . . . . .  
:Fatal . . . . . . . . . . . . .  
Non-fatal  . . . . . . . . .  

O 

rio 

[n 

O 

O 
C] 
C~ 
c~ 
h~ 

o~ 

b2 

b,9 
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which give only about one-fifth candle-power with their gauze 
clogged with coal dust and soot as it is in ordinary use. The prev- 
alence of the disease in Britain and its absence in America is there- 
fore probably to be accounted for in an effective---though perhaps 
not great--difference in illumination. British coal miners appar- 
ently work with little machine he lp land  95 per cent. of British 
miners are coal miners. In America, machines are extensively 
used, a fact that doubtless has an important bearing on the low re- 
ported extent of cellulitis, etc., in this country. Of anthrax, Dr. 
Thompson says " a t  present the disease is so much of a rarity in the 
United States that it is a surprise to find that in eight states it is 
included in the list of the six reportable occupational diseases, but 
this is accounted for by the fact that the first American reporting 
laws were copied almost verbatim from the British." Dr. Hayhurst 
says of reported cases in Ohio, " A  little investigation of these in- 
stances brought us to the conclusion that none were authentic." It 
seems therefore that the American incidence of anthrax and of the 
mine diseases other than nystagmus cannot be over one-quarter of 
that in the United Kingdom, and that five per cent, is an ample 
estimate of the relative incidence of nystagmus. 

Aside from the "Br i t i sh  mine diseases," the health-hazard by 
far predominating in both countries is lead poisoning. Referring 
to conditions in 1910-1911, Dr. Alice Hamilton states in U. S. 
Labor Bureau Bulletin No. 104 that sanitary regulation had so 
far reduced the lead hazard in British potteries, that there were in 
that country at that time, notwithstanding the higher wages and 
better living conditions in America, only one-fourth as many lead 
poisoning cases there as here among equal numbers of pottery 
workers. It is probably reasonable to assume correspondingly im- 
proved regulation of the lead hazard in the other British indus- 
tries, and similar reduction as well of the poison hazards of ar- 
senic, benzine, mercury, etc. On the other hand, by the time com- 
pensation for occupational disease may have become regularly pre- 
scribed by s~atute in this country, we may confidently expect that 
American safeguards against these hazards will have improved with 
experience and growth of sentiment, to the extent that but two 
American cases will occur instead of four, in the industrial exposure 
that results in one Br~tish case. 

An exact division of cost between what may be termed the 
" A m e r i c a n "  and the '" non-American" diseases in the British data 
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is impossible for the reason that the cost figures at hand are not 
given by diseases. I t  will be noted, however, from Table II, 
that in several industries lead poisoning constitutes all but a small 
part of the disease hazard; in others anthrax predominates ; while 
the mine diseases are prominent only in mining. The figures them- 
selves therefore--with proper allowance for outstanding payments 
--yield fair average cost values of several of the diseases. I t  can 
be shown that except in the smallest industries the completed cost 
of compensation of the disease claims incurred in any industry dur- 
ing the seven years reported may be expected to be approximately 
seven times the average sum paid annually in the last two or three 
years. The results of such estimates are given in the first cost 
column of Table I IL  The average cost of a lead-poisoning case 
comes out at about £50, and of an anthrax case, about £30. I t  is 
worth noting in passing that cases ascribed to lead in the china 
and earthenware industry are evidently quite generally rendered 
much more severe by accompanying affections, most likely respir- 
atory, as they show an average cost twice the corresponding figure 
from other industries. Division of cost within the group of prin- 
cipal mine diseases was of necessity by judgement, guided by some 
statistical information as to relative duration and severity of these 
cases, and by actual cost figures in the meager experience from 
quarries. 

The following relative cost factors were finally assumed as suffi- 
cient for the elimination of the part of the British diseases consid- 
ered as non-American: lead, 3; pottery "lead," 6; nystagmus and 
compressed air, 4; anthrax, mercury, phosphorus, arsenic, benzine, 
carbon bisulphid, nitrous fumes, cancer, glanders, telegrapher's 
cramp and writer's cramp, 2; and the others, 1 ; and the result of 
the elimination is shown, by comparison of the immediate footings 
of the hhird and fourth columns of Table III ,  to cut down the ratio 
of disease cost to accident cost from 4.6 per cent. to a little over 
1 per cent., the estimated total incurred accident cost of the seven 
years being £22,315,000 (seven times the average annual actual 
payments of the last three years). As the relative number of lead 
and other occupational poisonings is expected to be doubled under 
American conditions, the ratio becomes about 1.9 per cent. This 
figure assumes the same distribution of workers in both countries 
in the industries studied. The remaining columns of the table 
exhibit the calculation of the modification of the factor on the basis 
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TABLE III, 

DISEASE COST BY INDUSTRIES AND COMPARISON ~rIT~r JiCCIDENT COST. 

Industry. 

Shipping . . . . . . .  i 
Factories . . . . . . .  

Cotton . . . . . .  [ 
Wool, worsted 

shoddy . . . .  
Other textiles. 
Wood . . . . . . .  
Metal extrac- 

tion . . . . . . .  
Engine and 

ship bldg.. .  
Other metal 

work . . . . . .  
Paper and 

printing . . . .  
China and 

earthenware 
Miscellaneous. 

Docks . . . . . . . . .  
Mines . . . . . . . . .  
Quarries . . . . . . .  
Construction.. .  
Railways . . . . . . .  

Clerical staff. 
Other em- 

ployees . . . .  

Tot~s . . . .  

o e g ~  
~f,m 

3.5%i 

8.1 

3,9 
3.4 
2.0 

5.7 

4.0 

11.8 

4.4 

0.9 
27.4 

1.8 
14.7 
1.2 
1.4 

1.0 

5.3 

100.0% 

BHt~h  DM~ase C~s~. 

Estimated Non- 
Complete American 

Sgvez: Years' I)lseg~-.s 
Clair... ~ Ellr-~nated. 

£ 48~ £ 48 

327 ~ 303 

6,000 2,400 
235i 104 

2,740 2,740 

25,100 24,970 

8,470 8,430 

20,800 20,660 

3,320 3,320 

49,100 49,000 
43,500 42,000 
2,690 1,600 

850,000 92,600 
439 103 

2,100 2,100 

340 340 

8,160 7,970 

£1,023,369 £258,688 

~,~o~ 
St::l 

, o ~ o o  

1.0% 

12.0 

14.5 
3.6 I 
3.5 

0.9 i 

0.9 

13A ! 

6.8 

0.2 
29.2 
0.4 
0.0 
0.2 
9.0 

0.0 

4.4 

lOO.O% 

0.29 

1.48 

3.72 
1.06 
1.75 

8.16 

0.23 

1.19 

1.55 

9.22 
11.07 
10.22 
0.00 
0.17 
i6.43 

,0.00 

i0.83 

£ 14 

448 

8,928 
110 

4,795 

3,995 

1,939 

24,585 

5,146 

10,780 
44,940 

352 
0 

18 
13,503 

0 

6,615 

Doubled, except mine diseases: 425,000 252,000 
Ratios disease to accident cost (estimated incurred accident cost, seven 

vears, £22,315,000) : 4.6% 1.9% 
HEnce expect in America, 

for British industrial distribution: 1.9 % 
for Massachusetts industrial distribution: 1.1% 

of the  d is t r ibu t ion  of  indust r ies  and  workers in Massachusetts ,  for  

which state we have da ta  as to accident  cost and  d is t r ibut ion  by 

classifications. I n  a r r iv ing  at  the  ra t io  1.1 per  cent. ,  no account 

has been taken  of the  fac t  tha t  compressed ai r  disease, blindness,  
loss of the  use of members  f rom disease as by  paralysis  f rom 

poisons, etc., regular ly  compensated under  accident  provision and 
reflected in  "accident"  premiums  where disease coverage is not 
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statutory, would under joint accident and disease provision be ac- 
counted occupational diseases--and were so reported in the United 
Kingdom statistics from which we have derived our cost estimates. 
Adjustment for this fact would reduce the ratio to something be- 
low I per cent. The total cost of accidents in iYlassachusetts rela- 
tive to payroll in the interval July 1, 1912 to September 30, 1913 
was estimated at 0.39 of one per cent. 0.0035 of one per cent. of 
the payroll of the industries studied is therefore proposed as a fair 
estimate of the probable cost of compensation of the twenty-five 
British diseases in these industries in Massachusetts. 

The distribution of the 1,~04 positive cases and 211 tentative 
cases of occupational disease discovered by the Ohio Board of 
Kealth survey among 236,000 workers in that state may be taken 
as representative of "all occupational disease" in this country. 
Nearly all these cases apparently came under the personal observa- 
tion of the investigators, that is, few of the individuals seem to 
have been disabled to the extent usually regarded as compensatable; 
and of course the numbers stated are of existing cases of all dura- 
tions of standing--not of new cases to be expected annually. Ap- 
plying a system of cost factors, with calcicosis (lime phthisis), 
compressed air illness, pneumonokoniosis (lung-dust-disease), and 
tuberculosis at 4, lead poisoning and occupational neurosis at 3, 
and the others at 2 or 1, and accumulating the products of "posi- 
tive cases" by cost factors, first through the list of all the diseases, 
and then for those only which--by other names---would probably 
be recognized under the British statute, the relative cost of com- 
pensation of all occupational disease to that of the diseases speci- 
fied in the British act is estimated as approximately 1.8 to 1. 

Preliminary to the distribution of the total net cost over the 
industrial classifications in Massachusetts, quite accordant estimates 
of the relative seriousness of the disease hazards in all the classifi- 
cations of the Manual were independently made on a scale from 1, 
no appreciable special disease hazard, to 5, the maximum hazard, 
by the En~neering and Inspection Divisions of ~he Massachusetts 
Employees Insurance Association and The Travelers Insurance 
Company. About five per cent. of the total payroll under com- 
pensation in Massachusetts fell in Class 2, ~nd about two per cent. 
in Classes 3, 4 and 5. Of the ninety-odd classifications rated 3, 
4 or 5, about half show payroll in Massachusetts. These were 
studied first, and the disease premiums for Class 2 were then esti- 



21~ COMPENSATION COST OF OCCUPATIONAL DISEASE. 

mated by proper comparisons with those for Classes 3, 4 and 5. 
The initial procedure was the careful consideration, with jo in t  

engineering and medical advice, of, first, the diseases to which the 
workmen under  each of the classifications in the three more health- 
hazardous classes were industrially exposed, second, the severity, 
in "compensa t ion  measure," of the average case if contracted, 
and third, the probability of contraction of such a case. Statistics, 
though usually altogether inadequate, were fully considered where 
available, and in the end a fairly satisfactory idea of the relative 
cost of occupational disease per $100 payroll for  the various classi- 
fications was arrived at. 

To illustrate, a preliminary value of 13 cenks per $100 payroll, as 
the total occupatSonal disease cost for i ron smelting, was obtained as 
follows : 

Dfse~se. Cause. 

Gas poisoning . . . .  Carbon monoxid, 
metallic fumes . . . . . .  

Digestion, cramps. Overheating . . . . . . . . . .  
Eye . . . . . . . . . . . . .  Heat, glare, fumes . . . .  
Kidney . . . . . . . . .  Fumes . . . . . . . . . . . . . . .  
Rheumatism . . . . .  Temperature change.•• 
Lungs, throat, etc. Temperature, moisture, 

dust . . . . . . . . . . . . . . .  
Heart, arteries... Over-exertion . . . . . . . . .  
Skin . . . . . . . . . . . .  Heat, acid, abrasion... 

:Nor..._. ~ I  Case- 

~ .  $ ~ 1 ~  .~: 

1 2 .03 6.3 
1 3 .02 5.2 
1 2 ~ 1.0 
1 3 .01 3.5 
1 6 ~ 3.7 

1 8 .04 12.1 
1 8 .03 10•3 
1 2 - -  1.0 

.002 

.002 

.0005 

.0005 

.003 

.002 

.0005 

.002 

(Preliminary estimated) pure premium, all occupational disease . . . .  

$.024 
•020 
.001 
.007 
.021 

.046 

.010 

.004 

.13 

By similar analysis, 9 cents was assigned to lime manufacture,  
11 cents to finishing textiles--bleacheries, and so on through the 
list rated 3, 4 and 5. After  extending the list through Class 2 by 
comparison, all the preliminary premiums were multiplied into the 
Massachusetts payrolls and the amounts totalled, with a result 
0.007 of one per cent. of the aggregate payroll of the state, or  twice 
the estimated cost of compensat ion of the twenty-five specified dis- 
eases in Massachusetts, and according to the other assumptions of 

*Basis, present Massachusetts Act; average cost fatal ease about 178 
weeks' wages, and disability after two weeks compensated at rate of two- 
thirds wages. 
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Manual 
Dlassl~oatlons 

Code. 

0100, 1 

TABLE IV. 

0c¢. I Pure 
Dis. I Prem, 

Process. Hazard for Ooc. Industrial Health-Hazards. 
.Rating. Dis. 

Tree pruning, spraying, 
fumigating, etc. 3 Potassium cyanid, prus- 

ie acid, arsenate of 

1412 

1421, 3 

1466 

1652 

1700 
1704 
1741 

1743 
1745 
1780 

2080 
2081 
2082 

2171 

2175 
2260, 3 

2410 

2411 

2413 

2414 
2430 
2431 

2440 

Gold refining (no ore re- 
duction) 

Iron smelting 

Graphite mfg. 

Lime mfg. 

Adamant plaster mfg. 
Stone crushing 
Emery crushing, grind- 

mg 
Silica grinding 
~oapstone mfg. 
Emery, carborundum 

wheel mfg. 

Stock yards 
Slaughtermen 
Packing houses 

Cigar, cigarette mfg.-- 
by hand 

Tobacco mfg.---snuff 
Wool combing, scour- 

ing, carbonizing 
Waterproofing cloth-- 
rubber 

Waterproofing cloth-- 
not rubber 

Textile dyeing, fini~h-J 
ing, printing--new 
goods 

Bleacheries 
Oil cloth mfg. 
Linoleum, cork carpet 

mfg. 

Wool separation. 

2 

3 

2 

3 

2 
2 

2 
2 
2 

2 

2 
2 
2 

2 
2 

2 

lead, vitriol. 

Sulphuric acid fumes, 
heat, mercury, lead, 
potassium cyanid. 

Carbon monoxid, fumes, 
heat, moisture, temper- 
ature change, fatigue, 
metal dust, clay dustt 
glare. 

Dust, heat, temperature 
change. 

Lime dust, fumes, irri- 
tants of eyes and skin, 
carbon dioxid. 

Dust. 
Dust. 

Dust. 
Dust. 
Dust. 

Dust, beat, temperature 
change. 

Infection. 
Infection. 
Heat, dampness, steam, 
! solder. 

:Dust, fatigue. 
Dust. 

Dust, fumes, anthrax. 

Carbon disulphid, sulphur 
chlorid, benzine, anti- 
mony, lead, wood al- 
cohol, naphtha, mer- 
cury. 

Fumes. 

Dyestuffs, potassium cya- 
nid. 

Chlorine, hypochlorites. 
Fumes, lead, irritants. 

Dust, fumes, lead, irri- 
tants. 

Dust, fumes, anthrax. 

15 
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TABLE IV.--Continued. 

Manual 
Claaslflc~tlom 

Code. 

2530 

2580-2 

2583 

2600 

2610 
2620 

2621 
2622 

2623 

2624 
2940 
2941 
3083 

3084 
3085 

3120-2 

3302 

3312, 3 

3331 

3334 
3335 
3337 

336O-3 

3370,2 

3631 

3640 

Process. 

Hat mfg.--felt 

Laundries 

Dyeing, cleaning 

Far mfg.-preparing ~](in~ 

Degreasing skins 
Leather mfg.---en ~ m el 

Morocco dressing 
Leather dressing (n.o.c.) 

I'ann~ng 

Curriers 
Lead pencil mfg. 
Crayon mfg. 
Foundries (n.o.e.) 

Foundries-bell 
Foundries-brass 

Razor, cutlery mfg. 

Bedstead mfg.--metal 

Copper, zinc goods mfg. 
(no smelting, rolling) 

Lead works---sheet, pipe, 
shot (no smelting) 

Tinfoil mfg. 
Babbitt  metal mfg. 
Galvanizing, t lwing  

sheet metal 
Oxy-acetylene, electric 

cutting, welding 
Plating 

Machine shops--with 
foundry 

Storage battery mfg. 
from lead plates 

Oec. Pure  
DIs. Prem. 

Hazard for Occ. 
Rating. D|S. 

5 9c 

2 2 

2 3 

3 9 

2 4 
2 4 

2 4 
2 4 

3 7 

2 5 
2 2 
2 3 
2 4 

2 4 
3 6 

2 4 

3 7 

2 4 

4 20 
2 4 
2 7 

3 3 

2 4 
2 3 

2 4 

4 18 

Industrial  Health-Hazards. 

Mercury, fur dust, steam 
heat, shellac, wood al- 
cohol, grease, carbon 
monoxid, emery, sand- 
paper, nitric acid, ar- 
senic, dyestuffs. 

Heat, dampness, fatigue, 
bleaching compounds. 

Dyestuffs, benzine, am- 
monia. 

Lime, arsenic, mercury 
dyes, fur dust, infec- 
tion, anthrax. 

Benzine, anthrax. 
Heat, anilins, amy1 ace- 

tate fumes. 
Heat, fumes. 
Heat, fumes, chrome, ani- 

lins. 
Lime, lead, dust, naphtha, 

amyl acetate, chrome, 
ammonia, anthrax. 

Dust, anthrax. 
Dust,. 
Dust, pigments. 
Heat, fumes, dust, glare, 

dampness. 
Heat, fumes, glare. 
Lead poisoning, fumes, 

heat, dampness, tem- 
perature change, dust. 

Dust, lead, potassium cy- 
anid. 

Lead, dust, wood alcohol, 
benzine, amyl acetate 

Copper, arsenic, lead, an- 
timofiy, zinc. 

Lead, arsenic, antimony. 
Lead. 
Lead, heat 

Acid fumes. 

Actinic rays, cyanids. 
Lead, mercury, acid, 

fumes, benzine, potas- 
sium cyanid. 

(See foundries) 

Lead, acid fumes. 



CO~IPENSATI01~ COST OF OCCUPATIONAL DISEASE. ~ 1  

TABLE IV.---ConZlnued. 

~.l"anttal 
Ctasslflcations 

Code. 

3641 i 

3642 I 

3683 
3687 

I 

3688 

4014 
4030, 1 

4052 

4100, 10 

4111 

4113 

4131 

4•33 

4150, 2, 3 

4205 

4278 

4301 

4350 
4360 

4400 

4410 
4432 

4440 

Process. 

Storage battery mfg. 
from iron, nickel 
plates 

Dry battery mfg. 

Thermometer mfg. 
Photographic supplies 

mfg. 

IPhotographic films, dry 
] plates 

IPotteries, earthenware 
mfg.--tiling, gas re- 
torts, sewer pipes 

:Earthenware mfg.-- 
household utensils, art 
objects 

Glass mfg. 

Bottle mfg.--no ma- 
chine blowing 

Glass mfg.--cut 

Mirror mfg.--no glass 
mfg. 

Cathedral, art, stained 
glass mfg. 

Optical goods, eyeglass 
glass eye mfg. 

Pulp mfg.---sulphite 

Fly paper mfg. (no paper 
mfg.) 

Wall paper mfg.---de- 
signing, printing, etc. 
(no paper mfg.) 

Electrotyping 
Motion picture--film de- 

velopment 
Rubber reclaiming 

Rubber goods mfg. 

Celluloid mfg. 

Ocg. 
Dis. 

Hazard 
Rating. 

lm4re 
Prem, 

for Oct. 
Dis. 

2c  
4 

8 

3 

18 

12 
5 

15 

4 

3 
4 

5 

2 

Industrial Hea]th~Hazards. 

F u Ine s .  
Dust, fumes, benzol, 

acids. 
Mercury. 

Mercury, eyanids, vana- 
dium, potassium per- 
manganate. 

Mercury, eyanids, fumes, 
nitrocellulose. 

Dust, heat, dampness, 
lead pigments, sulphur. 

Dust, pigments. 
Heat, light, lead, dust of 

glass, emery, sandpaper. 

Heat, light, blowing. 
Lead, dust, hydrofluoric 

acid. 

Mercury, acid fumes. 

Fumes of turpentine, 
amyl acetate, wood al- 
cohol, benzine, lead 
poisoning, chrome. 

Dust, chrome. 
Lime, sulphuric acid, 

fumes, moisture, dye- 
stuffs. 

Formaldehyd, fumes. 

rArsenie, acid fumes, 
chrome, anilins. 

Lead, arsenic, dust, acids. 

(See photography) 
Benzine, naphtha, gaso- 

line, carbon disulphid. 
Carbon disulphid, sulphur 

chlorid, lead, naphtha, 
benzine, wood alcohol, 

: mercmT, acids. 
!Nitrocellulose, dust, 

fumes. 
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TABLE IV.---Continued. 

M a n u a l  
Cl~.giflca~ions 

Code. [ 

4500, 2 

4510 

4511 
4520 
4521 
4523 

4524 

4527 
4528 
4530 
4551 
4553 

4554 

4557 
4558 

4560 
4561 

4580 

4590-2 
4601 

4602 
4606 

4607 
4630 

4633 
4634 

4651, 3 
4714 
4740 
4741 

Oe~. I P u r e  
Dis .  ] P r e m .  

Process .  H a z a r d  for Oec. Tndustxial  H a ~ t l l - ~ ' a z a r d s .  
P ~ t l n g .  Dis .  

Baking powder, soda-bi- 
carbonate mfg. 

Acid mfg. (n.o.c.) 

Anal~ical chemists 
Alcohol, acetic acid mfg. 
Ammonia mfg. 
Disinfectant mfg. 

Chemical mfg. (n.o.e.) 

Bleaching powder mfg. 
Creosote mfg. 
Camphor mfg. 
White lead mfg. 
Anilin, alizarin mfg. 

Color mfg.--dry 

Ink mfg.--printing 
Paint mfg.--no lead 

mfg. 

Whiting mfg. 
Varnish mfg. 

Fertilizer mfg. 

Blackings, polishes 
Drug mfg. 

Essential oils mfg. 
Perfumery, flavoring 

mfg. 

Pharmaceutists 
Aerated, mineral water 

mfg. 
Carbonic acid gas mfg. 
IOxygen, hydrogen mfg. 

Glue, mucilage mfg. 
~oap powder mfg. 
0il refining 
Tar mfg. (no coke oven 

operation) 

2 ] 2e 
3 10 

2 4 
2 2 
3 8 
4 13 

3 12 

4 15 
2 4 
2 3 
5 22 
2 4 

2 

2 

3 16 

2 4 
2 4 

2 

2 
4 

4 

4 

4 
2 

10 
2 

2 
2 
4 

12 

Carbon dioxid. 
Fumes, hydrocyanic, by '  

drochloric, hydrofluor- 
ic; nitric, etc. 

Various chemicals. 
Fumes, lime. 
Fumes. 
Chlorine, formaldehyd, 

sulphur, carbolic acid. 
Ammonia, benzol, bro- 

mAn, carbon bisulphld, 
chlorin, iodin, nitrous 
gases, carbolic acid, etc. 

Chlorin, lime. 
Fumes. 
Fumes. 
Lead. 
Wood alcohol, methyl 

bromld, methyl iodid, 
nitrous gases. 

Anilins, ammonia, sul- 
phuretted hydrogen. 

PyrogaUie acid, tannins. 

Lead, chrome, antimony, 
turpentine. 

Dust. 
Ammoniai wood alcohol, 

turpentine. 
;Bone dust, phosphates, 

nitric, nitrous, sulphur- 
ic, hydrochloric, hydrc~- 

i fluorie and other acids, 
benzine, infection. 

'Dust, fumes. 
!Compounds, alkaloids, 
] etc. 
iVapors. 

I Dimethyl sulphate, essen- 
tial oils, nitro benzol. 

Chemicals and drugs 
Carbon dioxid. 

Fumes. 
Carbon monoxid, chlorid 

of lime. 
Fumes, dust, infection. 
Chlorin, dust. 
Carbon bisulphld, fumes. 

Phenol, fumes, sulphurie 
acid. 
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TABLE l~.---Continuvd. 

Manual 
C]9~siflcattona 

Code.  

4762 
4763 

5461 

5462 

5490 

J Oce. 
Dis. 

Process. Hazard 
Ra t ing  

Cartridge mfg. 2 
Acetylene gas tank char- 

ging stations---opera- 
tion 

Painting, decorating, ex- 
terior 

Glaziers (away from 
shop) 

Painting, decorating, in- 
terior (away from 
shop) 

Caisson work 

Subway tunneling 
Sewer bldg. 

Towel, etc. distributing 
Gas works 

Sewer cleaning 

Garbage works 
Hide, leather dealers 
Paper stock, rag dealers 
Hospital employees 
Fumigation of bldgs. 

Painting, shop only 

Sign painting, lettering, 
interior 

Enamelling (no metal 
working) 

Sign painting, lettering 
exterior 

Taxidermists 
Undertakers 

6250, 3 

6254 
6300 

7206 
75OO 

7585 

7590 
8100, 5 
8200 
8801 
9210 

9501 

9502 

9~4 

9541 

9~0 
9~0 

Industrial Health-Hazards. 

Brass. 

Pu 
Pre 

4 

8 

14 

10 

12 

17 

15 

F u I n e s ,  

Lead, turpentine, wood 
alcohol, benzine, naph- 
tha. 

Lead. 

Lead, dust from sand-: 
papering, dampness, 
turpentine, wood alco- 
hol, benzine, naphtha. 

Compressed air, carbon 
dioxid. 

Carbon diox~id. 
Carbon dioxid, devital- 

ized air. 
Infection. 
Carbon monoxid, cyanids, 

sulphuretted hydrogen. 
Carbon dioxid, sulphuret- 

ted hydrogen. 
Infection. 
Infection. 
Infection. 
Infection. 
Hydrocyanic acid, formal- 

dehyd and potassium 
permanganate, sulphur. 

Lead, dust, fumes, damp- 
h e s s .  

As compared with ordi- 
nary painting, less lead 
in paint; less turpen- 
tine, benzine, naphtha 
in paint; little sand- 
papering; gloves worn. 

Lead, dust, heat, arsenic. 

See sign painting, interior. 
Arsenic, mercury. 
Formaldehyd. 

this paper, just  about the expected cost of compensation of all occu- 
pational disease in that  state. The preliminary relative pure 
premiums have been cut in two, however, as presented in Table 
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IV, for the reason that with our present inadequate knowledge 
of the tuberculosis hazard, for example, as affecting office clerks, 
iron smelters, textile workers, etc., a flat charge of one per cent. of 
the average accident pure premium, or about 0.004 of one per 
cent. of the payroll, would perhaps better be levied in addition to 
the premium quoted in the table. 

The resul[s of this paper are proposed as applying not only in 
~assachnsetts, but in any other American state. The premiums 
for classifications under which there was no issue in massachusetts 
have not at the present time been assigned. These and others 
tha~ may be required in any state may be estimated quite satisfac- 
~orily by comparison with the premiums given in the table to classi- 
fications kno~m to have comparable disease hazards. 

Compensation of all occupational disease will probably not be- 
come statutory for some time to come. The premiums in Table 
IV are submitted, therefore, as representing the more likely cost 
for those specified diseases which will probably first be written into 
the statutes. 
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"~V'ORK OF THE ~TATISTICAL CO~I~ITTEE OF THE BUREAU 
OF PERSONAL ACOIDENT AND I-IEALTI~ 

UNDEI~WR~TERS. 

Ry 

BENEDICT D. FLYI~N. 

Before going into the work of the Committee a brief review of 
the development of the coverage under the personal accident insur- 
ance policy during the past ten or fifteen years ancl the condition 
of accident experience during that period is desirable. As you 
probably know, the personal accident policy ten or more years ago 
was a comparatively simple form which paid a certain amount in 
case of accidental death, say $1,000, and in case of disability $5 
per week. To ~his coverage have been added from time to time 
various features generally called "f r i l l s"  until today the policy 
is a bewildering array of special benefits and features--some of 
very little value, others very expensive and many entirely illogical 
and unnecessary. We have had the addition of the double indem- 
nity feature, which doubles the payment in case the insured is in- 
jured in a particular manner as, for instance, upon a railway train, 
in an elevator or a burning building; the accumulation feature, 
which adds annually a percentage of the principal sum insured to 
the amount payable in case of death; the beneficiary feature, which 
amplifies the contract so that in case of accidental death of the 
beneficiary upon a railway train, in a burning building or in some 
other specified manner of accident the principal sum of the policy 
is payable; the indemnity provision for partial disability has been 
increased; hospital and surgical fees have been provided; the double 
indemnity feature has been extended to treble and quadruple in- 
demnity; policyholders have been granted full accumulations from 
the date of issue of the contract; indemnity for life in case of per- 
manent and total disability has been provided. These and many 
other more or less important additions have been made to the policy 
coverage oftentimes by companies which clearly were not in a posi- 
tion to know the probable cost of the features. Many have been 
added simply as "talking" points which, if a proper valuation of 
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the cost could have been made, would have been shown to be most 
unwise additions to the total cost of the policy. 

While the policy coverage was being enlarged from year to year 
certain new and grave hazards were growing, as for example the 
automobile hazard and the increase in the hazard of travel. The 
serious effect upon the cost of the protection ~n the growth of these 
hazards is well illustrated by a condition referred to by Mr. B. A. 
Page, Vice President, The Travelers Insurance Compan), in a 
paper upon the automobile hazard rate at the Second Convention of 
the International Association of Casualty and Surety Underwriters 
in 1912. Mr. Page Says: "Ten years ago there was practically no 
such thing as an automobile accident. Last year, claims from 
select, preferred and ordinary class risks were increased by auto- 
mobile accidents 28 per cent. and this does not take into account 
horse and vehicle accidents caused by automobiles, nor injuries to 
pedestrians and persons on bicycles, motorcycles, etc., who were run 
over or into by autos." Not only have these hazards been increas- 
ing but the accident companies have amplified the coverage of their 
contracts to risks exposed to these hazards. 

In the meant fine, rates for the preferred risks (the class to 
which these policies are offered) have not been increased. For 
certain of the benefits a small and generally inadequate extra 
charge has been made, but, generally speaking, no increase in rates 
has followed the material increase in coverage granted under the 
contracts. 

Recognizing the seriousness of developments, company managers 
have at various times in the past endeavored to obtain co-opera- 
tion among the companies with the idea of eliminating some or all 
of these "fri l ls" and to give proper consideration to the increase 
in certain hazards. I t  has been felt by many in the business that 
the difficulty in coming to an a~eement upon this matter has been 
due to the fact that conclusive statistical evidence as to the ex- 
pensiveness of some of these features has been lacking. The point 
of this remark is seen more clearly when it is stated that but few 
of the companies writing this class of business have paid any atten- 
tion whatever to the compilation of experience. I t  is a most re- 
markable fact that companies with comparatively large volumes of 
personal accident business have gone ahead in almost complete ig- 
norance of some of the most essential information necessary in the 
business. The general result has been therefore, as stated before, 
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that year after year, although certain hazards were increasing, the 
policy coverage has been expanded by the addition of various novel 
and many times most expensive features without regard, appar- 
ently, to the cost----or without knowledge of the cost--solely with 
the idea of attracting business by going the competitor one better. 

In the meantime, the loss ratios of many of the companies have 
shown clearly that the business has been conducted at a loss ; in the 
case of many companies at a severe and increasing rate of loss. 
One of the first acts of the newly formed Bureau of Personal Acci- 
dent and Health Underwriters, therefore, was to lay plans for the 
collection of statistical data which would throw light upon the 
cost of these features and also upon some of the developing hazards 
of the business with the hope that such experience information 
would impress upon all of the company managers the urgent neces- 
sity for reform. I t  felt that there was not only a probability that 
this desirable and necessary object would be accomplished but also 
that the companies which had given practically no attention to the 
compilation of accident statistics would take up the matter and with 
the co-operation and help of the Statistical Committee lay plans for 
the future handling of the business upon a more intelligent and 
sound basis. 

Accordingly a Statistical Committee of the Bureau, composed of 
five companies writing personal accident business, was formed which 
was instructed to take immediate steps toward obtaining the statis- 
tical data necessary. The following subjects were pointed out as 
particularly in need of study: 

(1) Accumulation feature; 
(2) Automobile hazard; 
(3) Life indemnity feature; 
(4) Beneficiary feature; 
(5) Partial disability indemnity feature; 
(6) Hospital and surgeons' fees feature; 
(7) Amounts paid for disfigurement and dismemberment; 
(8) Experience---gunshot wounds. 

The Committee in taking up its work decided that, in view of 
the necessity for early results from the investigation and the de- 
sirability of having as many companies as possible contribute to 
the experience, the plan of work be made as simple as possible. I t  
was found that some companies had experience in rather elaborate 
form, while others had it in much less complete condition and 
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others had no experience whatever. In view of this it was decided 
to call for only the essential information which would give rather 
rough but reliable information in regard %o the cost of the various 
features and hazards---leaving to the future a more detailed inves- 
tigation if thought necessary. 

The following fundamentals were laid down by the Committee 
with regard to the plan of the experience examination: 

1. Only that experience based upon risks insured in the pre- 
ferred classes shall be used in the investigation. 

This rule was established for the reasons that the great bulk of 
personal accident business is written in these classes and that not 
only are the newer hazards, such as automobile and travel, present 
in the greatest degree among these risks but to these classes are 
granted those policies which carry the maximum of special features. 

2. Experience shall be furnished upon a "policy year" basis; 
that is, losses shall be related back to the year of business in which 
the contracts carrying the loss were issued. 

3. The experience studied shall cover the ten-year period 1904- 
1913, inclusive, and shall show results by separate years. 

In this way not only could the indications of succeeding years 
be studied but any combination of years' figures could be made. 

4. All premium items shall be reported upon the basis of paid 
items--as distinguished from a written record--and losses and loss 
expense shall be reported upon a paid basis with estimates of out- 
standing items, if any. 

The information furnished shall be upon a gross basis; that is, 
with reinsurance items of premiums and losses not deducted. 

The following studies of the experience were then decided upon 
as well as the forms upon which the information was required : 

( A ) Exhib~ o[ Total Experience.mTotal premiums and losses-- 
each division separately for each of the policy years 1904-1913, in- 
clusive the losses to show number and amount of claims paid, 
divided by nature of injury into death, dismemberment and indem- 
nity; the dismemberment division to show loss of right hand, left 
hand, foot or eye. 

F~om the information outlined above the results of all companies 
combined will be shown by policy year over the ten-year period. In 
this way any increase in the cost of the total business, according to the 
main divisions of benefits, can be observed. From this exhibit any 
tendency of the total business to show poorer or better results from 
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year to year will be shown; also increases or decreases in the cost 
of protection by the main divisions of benefits will be indicated. 
I t  is thought by the Committee that the seriousness of the trend of 
the total personal accident business toward underwriting loss----or 
toward increased underwriting loss--will be brought out in a most 
convincing manner. 

(B) Accumulation, Feature.--To show clearly the cost of the 
accumulation feature it was necessary to divide the claim informa- 
tion into that pMd for single indemnity accidents and that paid 
for double indemnity accidents. Under each of these divisions two 
subdivisions of information were called for: (1) The total amount 
paid under the contract, including the amount resulting from the 
operation of the accumulation feature, and (2) the excess amount 
which was included in (1) and which was due solely to the opera- 
tion of the accumulation feature. 

The above information will show just what extra cost the ac- 
cumulation feature has caused in each of the ten years of business 
under single indemnity accidents and under double indemnity acci- 
dents (injuries upon railway train, in burning building, in an ele- 
vator, etc.). 

(C) Automabile Feature.--This examination is in two divisions. 
The first form covering injuries to persons riding in, operating or 
caring for automobiles, and the second covering losses not provided 
for in the first form, such as injuries %o pedestrians. Under each 
division the information is shown by number and amount and by 
nature of injury---death, dismemberment and indemnity--the last 
including elective benefits, hospital benefits, surgeons' fees, etc., 
which are shown for each year of the ten-year period. Further, the 
excess payments which are included in the first examination of 
the claim information and which are due to the double indemnity 
feature are shown in a similar manner by nature of injury. 

By measuring this information against the total premiums we 
can obtain a valuable indication of the cost of the automobile hazard 
viewed from several standpoints. The frequency of such accidents 
will also be obtained. 

(D) Double Indemnity Fe~ture.--The analysis of losses under 
this feature will be made by cause of injury shown for each year of 
business. The causes by which the claims are to be divided are as 
follows: 
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Steam Cars, Burning Buildings, 
Street Cars, :Elevators, 
Vessels, Common Carriers--not otherwise classified, 
Lightning, Collapse of Walls, 
Tornado, Steam Boiler Explosion. 

For each cause the total claims paid--number and amount--under 
this feature and the excess payments due to the double indemnity 
feature (included in the first division of claims just mentioned) 
w, ill be shown by nature of injury (death, dismemberment and in- 
demnity-including elective benefits, etc.) for each policy year. 
In case payment is made for triple or quadruple indemnity, provi- 
sion is made for returning this information upon separate blanks. 

The above call for information may appear too complex but the 
divisions outlined are necessary in order to weigh properly the cost 
of this most expensive additional benefit. 

(E) Ber~eficiaxy Feature.--In this division losses are to be ana- 
lyzed simply for the number and amount paid in each policy year. 

By placing these claim costs against the total premiums a satis- 
factory measure of the increase in cost due to the beneficiary feature 
can be obLMned. 

(F) Partial Disabil~'ty Indemnity Feature.--Recognizing the 
difficul~ of obtaining information from the companies upon this 
feature the call for statistics was for three policy years only~1911, 
1912 and 1913. The division of losses called for was by amount of 
total disability for each year and amount of partial disability. 

From this information the relative increased cost due to the 
partial disability feature can be obtained. The expense of this 
feature, also, as measured against ~he total premiums, should be 
enlightening. 

( G) Hospital and Surgeons" Fees Feature.--It was pointed out 
by the Committee that the amount paid in excess of weekly in- 
demnity only--not that paid in lieu thereof was desired. 

In this study the total amounts of hospital fees and fixed surgical 
fees, shown separately, were called for, for each year of the ten- 
year period. 

(H) Gunshot Wou~ds.--The claim information in this case is 
to be divided into self-inflicted wounds and those not self-inflicted. 
The number and amount of claims paid by nature of injury in each 
state for each policy year for these divisions of the claims was 
called for by the Committee. 
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The purpose of this investigation is to throw light upon the in- 
creasingly large number of claims for gunshot wounds in certain 
localities. 

The Committee considered that the study of the life indemnity 
feature could best be deferred, particularly in view of the fact that 
the companies had not as yet obtained sufficient experience to throw 
light upon its cost. Likewise, an examination of the amounts paid 
for disfigurement and dismemberment was considered of minor im- 
portance at this time and was deferred till a later date. 

The question of calling upon the companies for statistics relative 
.to health insurance was gone into by the Committee and it was 
decided that the cost of the various additionM features and increas- 
ing hazards of the personal accident business was of most im- 
portance a~ this time and that the work of the Committee along 
the lines of health experience could be left for the future. The 
Committee recognized the importance and necessity of work upon 
health experience but simply deferred it because of the paramount 
importance of investigation of personal accident experience. 

The above is a rough outline of the scope of the work under- 
taken at this time by the Committee on Statistics. All of the com- 
pany members of the Bureau have expressed their willingness 
co-operate so far as possible in furnishing the experience data re- 
quested. Also, those companies which up to this time have paid 
practically no attention to the compilation of accident statistics or 
which have done this work only in a most elementary way have 
recognized the necessity for such work and have agreed to put into 
operation a plan for obtaining statistical information in the future. 
Such assurance by company managers indicates an understanding 
upon their part of the importance and value of work along this line. 
The Committee, which has had some experience in the past in simi- 
lar efforts to obtain experience data from the companies, tries not 
to be too optimistic of the outcome of this investigation. It  feels, 
however, that~ in view of the urgent necessity for light upon this 
subject, the company managers will go to considerable trouble and 
expense to work out a solution. I t  hopes at any rate that its work 
will be productive of valuable results and that the indications given 
by the experience obtained will be taken to heart by company man- 
agers. 
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• AMERICAN I~£ETIKODS OF COMPENSATING PERMANENT 
PARTIAL DISAB~JTIES. 

I. M. RUBINOW. 

In one of my addresses before this Society, I had occasion to 
point out the difficulty of defining the province of actuarial science 
and my own preference for as broad a definition as possible, which 
would cover the entire domain of insurance science. There is a 
certain tendency in the casualty business to relegate to the actuary 
only such problems as require computations, whether arithmetical 
or more highly technical, and then only when the question involved 
is that of the ratc ~ r  broadly speaking the cost and price of in- 
surance. Fortunately for the profession, however, even during its 
very short life, the Casualty Actuarial and Statistical Society found 
itself obliged to extend the sphere of its inquiries beyond mere com- 
putation and beyond the question of rates, and has begun to study 
scientifically various problems created in the interrelation between 
the casualty business and the entire economic and social body 
politic in which we live and work. Especially sigmificant were the 
few efforts to extend our line of inquiry into the very substance of 
insurance--in the case of compensation, into a scientific analysis of 
the laws themselves, the benefits they grant, and other features of 
their application. I t  must be admitted that there was compara- 
tively little accurate information on compensation theory when most 
of the American compensation laws were passed. A priori then, 
it would appear very probable that they would be full of shortcom- 
ings. 

Anyone who has taken the time and trouble necessary to study 
the thirty-three acts in detail, will at once admit that the probability 
becomes a certainty, and that a very large book may be written 
about errors more or less obvious which all of these acts contain, 
beg-inning with bad spelling or faulty grammar, and up to provi- 
sions which are often economically unsound, and socially harmful. 
I know of no one organization in this country which is better able 
to subject these many acts, and the prodigious variety of these 

16 
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provisions, to a careful, impartial, scientific analytic study, than 
is the Casualty Actuarial and Statistical Society of America. 
Studies like those of mr. Michelbacher must therefore, it seems to 
me, be welcomed and encouraged on our pro~ams. 

One may readily recognize that on embarking upon this under- 
taking, an actuary may easily find himself on thin ice, and that a 
certain amount of tact will be necessary lest one run the chance of 
breaking through. A good many problems which must arise from the 
study of compensation legislation, are highly controversial; not only 
among the members of the Society, but also, and even more, among 
the various insurance organizations they are professionally con- 
nected with, a wide divergence~ of opinion exists, often accom- 
pan/ed by a certain bitterness or tension, because, underlying the 
clash of opinions held, there may be a very material divergence of 
economic interests concerned. These factors, however, influence 
the discussion of all suchproblems anywhere, and it is well to re- 
member that if the Society is not responsible for statements made 
or opinions expressed in these meetings, neither are the particular 
types of insurance organizations or individual insurance carriers, 
with which the author of any paper may be connected. There is 
a very healthy attitude assumed by insurance carriers which is 
well expressed, I believe, in ~Ir. Cowles' aphorism " Let the state 
make the law, and the insurance company will make the rate," but 
that should manifestly not interfere with the individual insurance 
expert discussing or criticizing the law. 

Since the final purpose of workmen's compensation is not to 
create business for casualty companies, not to stimulate mutual or 
state insurance, but to relieve certain causes of destitution among 
wageworkers, the final test of compensation must necessarily be not 
the provision concerning insurance, not administrative regulations, 
not the absence or presence of public rate control, but the compen- 
sation scale and its correspondence to the economic distress caused 
by injuries; and if the actuary be assumed to deal primarily in 
quantitative relations, the proper judgment of a compensation scale 
becomes largely an actuarial problem. If  the proper solution of 
this problem depends upon statistical data, this again offers a point 
of contact with other actuarial problems. 

I t  is a fact well known to all students of compensation matters, 
that in the thirty-three compensation acts in force in this country, 
no two are exactly alike. The same is true even if only the corn- 
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pensa~ion scales of the acts are compared, and all other legal and 
administrative provisions are disregarded. The comparative study 
of any one feature of the law becomes, therefore, a matter of great 
technical difficulty, and any problem must be divided dud sub- 
divided before such a comparative study is undertaken. 

In this paper I intend to make but a brief review of the general 
principles underlying the compensation of only one class of in- 
dustrial injuries--those known as permanent partial disabilities. 

I t  will be readily admitted that these constitute the most impor- 
tant class of injuries from a social point of view, the most difficult 
to handle Srom an administrative point of view, and on the whole, 
perhaps the least satisfactorily handled in American legislation. 

Individually, cases of permanent partial disability in the severity 
of economic consequences occupy a middle ground between fatal 
cases or cases of permanent total disability on one hand, and those 
of total temporary disability on the other. The lat~er is very much 
the more numerous group, but the effect of the injury being tem- 
porary, and the final result complete restoration of health and 
working capacity, the economic problems created are perhaps serious, 
but not necessarily grave and their solution, at ]east theoretically, 
does not offer any great obstacles. 

On the other hand, permanent total disability is a very distress- 
ing condition, but fortunately one of great rarity. ~ y  assumption 
of about one tenth of one per cent. in the Standard Accident 
Table has already been criticized as excessive, and though I am not 
ready to admit it, it is nevertheless evident that in the total volume 
of industrial accidents, the cases of permanent total disability are 
destined to remain as isolated, rare cases. ~oreover, a healthy 
tendency is already noticeable to provide life pensions for such 
cases in an increasing number of states. 

Fatal cases, to be sure, present many distressing economic fea- 
tures, which are not always met by an arbitrarily limited number 
of weeks of compensation. But after all, in many fatal cases, this 
limited number of weeks may be sufficient to bring children to 
the age of self-dependence. 

Permanent partial disabilities are much more frequent than fatal 
cases (according to the standard accident table, five times as fre- 
quent, and according to the statistical data of some foreign coun- 
tries, even much more numerous). They create families of semi, 
dependents, they must depress the standard of living of thousands 
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of families, and blight the hope of advance for thousands of chil- 
dren. I f  the estimate of some 30,000 fatal accidents per annum 
is at all correct, and if the assumption of the Standard Accident 
Table is at all correct, then from 100,000 to 150,000 permanent 
partial disabilities must be incurred in this country. The work- 
men who do suffer them are not totally disabled, many of them 
may retain sufficient earning capacity to remain economically 
self-sufficient; others, however, may become partially dependent upon 
charitable or other outside relief, a consequence of industrial in- 
juries which it is the direct duty of compensation laws to prevent. 

I f  we turn to Europe, where most countries possess a rich ex- 
perience in workmen's compensation, and where, after all, our own 
compensation movement has arisen, we find well-defined meLhods 
of compensating permanent partial disability, or at least one fun- 
damental principle underlying it--and that is the principle of par- 
tial benefits for partial loss, to last as long as the disability lasts. 
The equity of such an arrangement is apparent. The fundamen- 
tal provisions of the act determine how the economic loss sustained 
through the disability to earn wages should be apportioned between 
employer and employee, or perhaps more accurately, between indus- 
try and employee, or still more precisely, between society at large 
and the injured person himself. If  the answer is "an  equal share" 
we have a 50 per cent. compensation standard; if it seems fairer to 
decrease the injured person's share of the burden, the compensa- 
tion rises to 60 per cent., 66.~ per cent., 70 per cent., or even 80 
per cent. of the loss. Be that as it may, this standard, once estab- 
lished, is applied to partial disabihty If the loss sustained is only 
50 per cent. of the earning capacity, that loss serves as the basis 
for compensation, which thus supplements instead of entirely sub- 
stituting wages. 

As to the duration of these partial benefits, the same rule as to 
the total benefits at least theoretically applies: ~f the partial dis- 
ability is truly permanent, 4. e., lasts for the remainder of life of 
the injured, the need of the compensation is evidently just as per- 
manent. 

It  is true that in some countries commutations of benefits ~o lump 
sums are permitted and extensively practiced. That, however, 
raises an independent problem of lump sum settlements, their wis- 
dom or desirability, methods of safeguarding necessary, etc., which 
had better be kept outside of the scope of this paper. I t  is suffi- 
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cient to state here that when the reduction of the earning capacity 
is slight, and the resulting compensation therefore, when expressed 
in weekly amounts, becomes almost nominal, so that it does not 
affect the budget substantially one way or the other, commutation 
of the provision becomes desirable for all parties concerned. But 
even, then, it must not be forgotten that the compensation becomes 
largely a psychologic balm to injured feelings--something com- 
pensation was not at all intended for, or at least something which 
is not the primary social function of compensation. It  becomes a 
bonus for suffering and perhaps it may be argued that such bonuses 
are on the whole desirable. But evidently they are not important. 

There is no doubt that the European method of partial com- 
pensation for partial disability presents its practical difficulties. 
The determination of the amount of compensation depends upon 
the determination of the degree of disability or loss of earning 
capacity, and the latter is not as simple as it might appear at first 
glance. To be sure, the final proof of the pudding is in the eating, 
and the loss of earning capacity should express itself in the actual 
earnings. But wage statisticians know that even the answer to 
the simple question--What is wages ?--often presents serious diffi- 
culties, and still more difficult at times is the determination of the 
effect of each one of many conflicting influences upon wages. The 
normal wage curve of any worker is not a straight line throughout 
his life. On the contrary, it is a curve whose configuration is sub- 
ject to dozens of various factors. Any exhaustive discussion of 
them at this place is quite impossible. But just to enumerate them 
--there is the influence of advancing age, the acquisition of ex- 
perience, or loss of speed or dexterity, the effect of general health 
irrespective of the specific permanent injury, the effect of the 
season, of general trade conditions, of possible changes in the specific 
trade, etc., and in addition there are substantial differences between 
individuals in the power of adjustment, differences temperamental, 
physical or moral. Logicians have warned us against the general 
fallacy of the assumption "post hoc ergo u~ue hoc" and surely 
it would be dangerous to assume that all wage modifications which 
come subsequent to the injury sustained, are necessarily due to 
that injury; perhaps equally misleading would be the assumption 
Chat if the wage remains the same, no permanent harm has been 
done; the natural tendency of the wage to rise may have been de- 
stroyed. 
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Thus the difficulties of accurate determination of the degree of 
disability have been frankly stated. An additional obvious diffi- 
culty is created by the necessity of keeping the case open--in in- 
surance language--for an indefinite period. But while these diffi- 
culties are real, they need not be used as evidence of the impossi- 
bility, or even impracticability of basing compensation upon degree 
of disability. At least in Europe, where these difficulties have been 
very clearly recognized, "the method has not been abandoned, but 
practice has clearly established the following principles: 

1st. That it is often impracticable to determine the degree of dis- 
ability from actual wages only, and that expert opinion of the in- 
jury in relation to the industry becomes necessary. 

2d. That subject to the right of reconsideration, the determina- 
tion may often better be made ahead, rather than after the reduced 
wages have actually been earned. 

3d. That in the absence of absolute standards, compromise or 
arbitration may often become necessary, as in all human controver- 
sies, and that in themselves such compromises do not represent any 
distressing condition, provided there is a common-sense system 
of procedure. 

The application of these methods in Germany and other countries 
has often been criticized as cumbersome, complex, and ¢]iAqcult. 
But while all efforts towards simplicity and speed are le~timate, 
why should we expect the adjudication of these cases to be so simple ? 
The social problems involved are complex. The purpose of com- 
pensation is not arithmetical simplicity or actuarial accuracy, but 
':social justice," much as this term has been abused. A wage 
worker, with a family of dependents, and with a definite standard 
of living, who suddenly, through an injury, finds himself a cripple 
for life, and with his earning capacity permanently reduced, repre- 
sents ~ serious social problem. He must receive reasonable com- 
pensation, yet he must be encouraged in reasonable effort toward a 
complete adjustment, so as not to remain a charge upon society 
any longer than necessary. There must be no aristocracy of the 
crippled; malingering and valetudinarianism must not be stimu- 
lated and encouraged. I t  does not seem possible--at any rate, it 
did not seem possible to European theory and practice--to accom- 
plish these results by ironclad rules and scales of benefits, in which 
individual idiosyncrasies are entirely neglected. 

The peculiarity of the American methods of handling these cases 
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is just this, that we have assumed to be able to do what the Euro- 
pean could not do; we thought we could solve or a~ least simplify 
this problem by a few legislative standards, and the appraisement 
of these standards represents an important social duty of casualty 
statisticians and actuaries. 

The most destructive feature of the American methods is the so- 
called dismemberment schedule, perhaps more accurately desig- 
nated as the specific benefit schedule. 

I t  is scarcely necessary before an audience of this character to 
explain at great length what this term means. The essential fea- 
ture common to all the schedules is a definite amount of benefits 
for certain specified permanent injuries, namely losses of extremi- 
ties and parts of extremities, and also other injuries, to be referred 
to presently. 

Introduced at first in the first state act to stand the test of the 
courts, namely the New Jersey Act of 1911, the dismemberment 
schedule has acquired almost universal application. Of the thirty- 
three ac~s at present in force, only six--those of California, Kansas, 
New Hampshire, Washington, and West Virginia--contain at 
present no dismemberment schedule. As far as California is con- 
cerned, the statement may need to be modified, because such a 
schedule (though with certain important modifications) was estab- 
lished by administrative authority. I t  is pointed out that in sev- 
eral cases, the original act contained no dismemberment schedule, 
but that it was introduced during a subsequent revision of the act. 
This is used as an additional argument in favor of such schedule. 

One distinct feature of such a ~ e d u l e  was already referred to. 
The character of the dismemberm "i.determines the compensation. 
In one or two acts (Alaska and ~,~oming) this amount is alto- 
gether uniform--in lump sums. In Oregon it is absolutely uni- 
form, because the amount o3 periodical payment is uniform. But 
in the remaining twenty-four acts, or thereabouts, the dismember- 
ment schedule has another uniform feature: though the injury is 
admittedly permanent, and by presumption the disability equally 
so (and in fact though some minor dismemberments do not neces- 
sarily result in any permanent loss of earning power, most laws 
speak of all dismemberments as cases of permanent disability) and 
furthermore the disability in most cases only partial, the basis of 
compensation just the reverse of what the conditions call formthe 
full compensation for a limited time. 
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Into the details of the various dismemberment schedules, I hate 
no time to go now, nor is it necessary, since all casualty statisticians 
are familiar with them in a general way, and a detailed l~owledge 
is almost impossible. Suffice it to say that there never has been 
any scientific study made to justify these specific valuations, and 
there is no harmony or reason in the different valuations made of the 
same injury by different states, nor of the proportions which the 
valuations of different .injuries bear to each other in the different 
acts. Everything is sheer guesswork, or rather the result of crude 
bargaining between the interests of the wageworkers demanding 
more, and the employing interests willing to give less. 

But with all these numerous valuations, there remains the uni- 
form principle---a limited benefit (often excessive at its weekly 
amount) for a permanent disability. At least subconsciously there 
must have been some theory underlying this unique method, dis- 
covered by New Jersey and adopted by almost all the other states. 
Of course, the student of the history of casualty insurance will 
recognize in this method the influence o~ personal accident and even 
workmen's collective insurance. But this historical explanation 
will hardly seem sufficient as a justification. 

The theoretical basis of this method has been stated in the report 
of the U. S. Employees Liability and Worlanen's Compensation 
Commission as the theory of adjustment or rehabilitation. 

The theory claims that from every permanent partial disability, 
there is an eventual recovery (a statement, when literally taken, 
contraclictory in terms, if not altogether nonsensical), or at least 
some readjus~nent, which makes the discontinuance of further com- 
pensation possible, and that the period of readjustment varies with 
the severity of the injury. The specific dismemberment schedule 
is intended to cover this period of readjustment. 

Of this plausible theory, there is only one criticism to offer--that 
it isn't so. Of course, it is obvious that in many cases, especially 
of minor dismemberments, such an adjustment will sooner or later 
take place, with complete re-establishment of full earning capacity. 
But it is equally obvious-and our compensation acts are almost all 
guilty in not recognizing i t--that  in grave dismemberments, or 
any grave injuries, this rehabilitation never takes place, and the 
readjustment is from comparative comfort to a lower standard, to 
destitution or to pauperism and dependency--the sort of readjust- 
ment that it is the direct function of compensation acts to prevenh 
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And though the denial of the underlying theory is sufficient criti- 
cism, the American method of compensating dismemberments is 
equally faulty in other directions, 

Assuming for a moment that readjustment or rehabilitation takes 
place, what reason is there to believe that it will take place in all 
cases with equal rapidity, depending only upon the surgical descrip- 
tion of the injury? The answer is--no reason at all. 

In European statistics we have a large volume of experience to 
base our conclusions upon. It is sufficient tO glance at the detailed 
Austrian data of nature of injury and their degrees of disability 
as digested in the 24th Annual Report of the U. S. Commissioner 
of Labor. The data have often been criticized on the plea that the 
awards in Austria are very much more liberal than awards for 
similar injuries in this country are likely to be. That may well 
be so, whether the criticism implied in this comparison should 
properly be directed against Austria or our own country. What is 
clearly indicated by the study of those figures is the wide margin 
of variation in the economic results of the same surgical injury, 
or rather of injuries described in the same surgical terms. Not 
only that, but the effect of at least one factor, that of age, is statis- 
tically demonstrated beyond any shadow of doubt, while as to the 
strong effect of the factor of occupation there can be no doubt in 
the mind of any man at all familiar with productive processes. 

The disregard of these factors in our dismemberment schedules 
would be sufficient to condemn them even if their essential prin- 
ciple had not been in entire variance with the facts in the case. 

But even within the limits of the same age and occupation, a 
definite margin of fluctuations should have been provided for. 
After all, the classification of the dismemberment has in view only 
the ultimate surgical result of the injury, but not its course, charac- 
ter and gravity. An arm amputation may heal in two weeks, an- 
other may take months and months in healing, meanwhile creating 
total temporary disability. In almost every case, the partial dis- 
ability resulting from dismemberment must be preceded by some 
period of total disability. In some cases, however, this prelim- 
inary period may be so prolonged as to encroach in a substantial 
way upon the so-called period of adaptation or rehabilitation, and 
leave very little compensation for the partial disability itself. 

Again the situation is so obvious that its disregard in most acts 
is another evidence of the glaring incompetency of our compensa- 



24:4 AIVrERICAiN" ~ETHODS OF COMPENSATING 

tion legislation. Only in five acts (New Jersey, Illinois, 3~assa- 
chusetts, Rhode Island, and Texas) is a special provision made for 
additional benefits for the total temporary disabili~ preceding the 
partial disability. In fact, it is not difficult to conceive the situa- 
tion when because of the existence of complication, such as infec- 
tion, even the total disability period may exceed the period of com- 
pensation established in the law; and in such cases the "easy and 
convenient" dismemberment schedule simply serves as a limita- 
tion of the benefits; for only in two states (Colorado and Wiscon- 
sin) do we find the specific provision that total temporary disability 
payments may continue beyond the limit established in the law.* 

Finally the Louisiana Act goes the limit, as it were, because the 
dismemberment schedule is simply the maximum limit of compen- 
sat/on, which stops as soon as the injured workman returns to 
work, no matter at what wage. 

Of course, all these statements do not apply to I~Iassachusetts, 
Rhode Island, ~nd Texas, where the small dismemberment benefit 
schedule is simply a bonus payable in addition to compensation for 
total or partial disability. 

In explanation of these pectfliar methods of compensation, igno- 
rance of compensation experience must be largely held accountable, 
yet ignorance is not the entire explanation. Back of it is the 
desire not so much for easy and simple methods, as for low cost 
of compensation. An actuarial comparison will readily demon- 
strate that the payment of full benefits for a limited number of 
weeks amounts to very much less than a life pension for the propor- 
tionate amount of compensation. But even if it were agreed that 
the cost must not be increased beyond the present standards, the 
wasteful, incompetent, socially undesirable way of paying the lim- 
ited amount is altogether indefensible. Since the weekly amount 
of compensation remains the same, though the disability is partial 
only, the situation must necessarily arise when the combined benefit 
and earning equal or exceed the full normal earnings of the time 
preceding the injury. What social justification is there for the 
creation of these temporary artificial standards, which in one certain 
day must be suddenly reduced to the subnormal level based only 
upon impaired earning capacity? Surely a wage worker who has 
lost one-half his earning capacity would be much better off, if for 

* This seems to be disc true in California, though the Iauguage of the 
law is not decisive. 
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400 weeks he was in receipt of 83 per cent. of his normal earnings 
than if he gets 116 per cent. of his earnings for 200 weeks, and 
then only 50 per cent. for the 200 weeks following. 

There is thus very little justice, equity, economy or even ordinary 
common sense in the most lauded dismemberment schedules. How 
about other cases of permanent partial disability ? ~any of the 
members of the Society may remember the acrimonious discussions 
as to the proportionate number of these so-called "other" perma- 
nent cases, and the criticisms to which the Standard Accident 
Table was and is still being subjected for its assumption of ~,442 
out of 100,000 accidents. I shall not carry the discussion over into 
this meeting. Whether the figure in the table wilt hold, I have no 
means of being certain. I am certain, however, of the utter fallacy 
of those statistics which have emanated from many sources and 
which seem to claim that no cases of permanent partial disability 
except dismemberment occur. Out of 25~ different kinds of per- 
manent injl~ries listed in the California schedule, only 105 are 
cases ef dismemberment. Surely the other 152 varieties are not 
limited to California soil. We shall presently see the reason for the 
disappearance of all injuries of this kind from the statistical re- 
turns of other states. 

In almost all the acts, special reference is made to those other 
cases of permanent partial disability, and in some, also, temporary 
partial disability. It  may be stated in passing that this careful 
distinction which is found in some acts between temporary and 
permanent disability is not only misleading but also naive, consid- 
ering that though the injury may be permanent, the compensation 
is only temporary and often the time limit for compensation is the 
same whether the injury is permanent or temporary. In fact in 
most acts, though special reference is made of permanent partial 
and temporary partial disability the provisions for both are iden- 
tical, and the duplication of the language is evidence that the 
language and form of the European acts were followed, when the 
spiri~ was entirely disregarded. 

But when the treatment of dismemberments (or specified in- 
juries) is compared with the treatment of "other"  permanent par- 
tial disability eases, a very curious contrast is obtained. For this 
latter group the European principle of reduced or partial weekly 
benefits is preserved. It  is true that with the exception of Califor- 
nia, West Virginia, and perhaps New York, and one or two other 
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acts, either time or money limits are placed upon the compensation 
for these eases, but outside of this peculiar American hmitation (the 
motive Behind which is so simple that it  does not need any elucida- 
tion) European precedents are followed, at least in  theory, or on 
paper. 

]~uch as we prefer this method, as a more equitable one, it must 
be admitted that the distinction between the two groups of perma- 
nent disability cases, dismemberment~ and other cases, is a most 
illogical one. Why then two entirely different principles in appli- 
cation to cases so near each other? I f  there is anything in the 
theory of readjustment and rehabihtation, why should its applica- 
tion be limited to dismemberments only ? As a matter of common 
sense, the distinction should perhaps have been the other way: for 
an unhealed fracture may eventually unite, and a stiff finger may 
through expert treatment become somewhat more pliable, but noth- 
ing is so sure as that a lost arm or leg will never grow again. 

As a matter of fact, the distinction exists in theory a good deal 
more than in practice. The dismemberment schedule is a mis- 
nomer, because in many states many other injuries are covered by 
the same broad phraseology. As already stated, the usual dismem- 
berment schedule covers loss of arms, hands, fingers, legs, feet, or 
toes, as well as loss of eyes. Most of the acts (16 or 1~) also cover 
loss of vision, 8 acts also loss of hearing in both ears, 4 states even 
the loss .of hearing in one ear. One or two states even cover the 
loss of nose and external ear, while Iqebraska, Hawaii and Pennsyl- 
vania only include major dismemberments, and no loss of fingers 
or toes. But in addition two states (Massachusetts and ~innesota) 
make permanent loss of use of any member equivalent to its loss, 
and ten more states contain a similar formula limited to major in- 
juries (loss of use of arms, hands, legs or feet), three more assert 
that permanent and complete paralysis is equivalent to loss, and 
two acts insist that ankylosis or contractures which make fingers 
more than useless (whatever that may mean) is equivalent to loss. 
Thus some 17 out of 27 acts have some "loss of use"  provision, 
which materially affects the respective spheres of activity of the two 
systems of compensating for permanent partial disability. 

This does not conclude the story of the encroachment of the 
dismemberment method upon the so-called "other" cases. When 
we study the provisions in regard to these other cases, we find the 
following striking situation: 
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1st. There are at least two acts (Alaska and U. S. Federal Em- 
ployees Act) which absolutely fail to recognize any cases of per- 
manent partial disability except dismemberments, tIow these cases 
will be adjudicated in Alaska, I do not undertake to say. Under 
the federal act the peculiar situation exists that some partial dis- 
abilities are compensated up to the full amount, while others are 
not compensated at all. 

2d. There is another state with a very crude system of lump sum 
settlem tnts---Wa~in~on. 

3d. In several states (Iowa, New Jersey, Oregon, Wisconsin and 
Wyoming) there is an explicit provision directing that all these 
cases shall be compensated in proportion to dismemberment cases. 

Of course, the theoretical basis of such methods is no stronger 
than that underlying the whole method of specific injuries. The 
duty which devolves upon administrathve or judicial bodies in 
settling these cases under such a provision is very much different 
from the duty which European arbitration commissions must ful- 
fill. I t  is one thing for persons expert in a trade to a~ee upon 
the de~ee of disability caused by a specific injury; and quite an- 
other to speculate upon the quantitive relationship between one 
injury and the other, especially if the injuries do not affect the 
extremities to which the enumerated specific injuries are usually 
limited. The result is still more guesswork, and even the oppor- 
tunities to gain the necessary knowledge from experience have been 
thrown away. 

This method of assimilating all permanent partial disabilities to 
",fractional dismemberments," as it has been called by' some, is 
specifically prescribed in a few states only, enumerated above. But 
there is strong reason to believe that the extension of this method 
is much wider than the mere language of various acts would seem to 
indicate. )Few states as yet publish any compensation statistics, 
and even fr~Ia the public reports so far available, little information 
as to this point can be obtained. But so far as my personal knowl- 
edge goes, I have strong reason to think that even in New York, 
all par~l~permanent disability cases, not dismemberments are com- 
penanced for either as dismemberments (under the "loss of use"  
clause) or in proportion to dismemberments, as if the New York 
Act contained a clause similar to that in New Jersey. As a matter 
of fact, there is no such clause in the New York Act, and there is 
little justification in the English language for interpreting "loss of 
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use" as meaning "impairment of usefulness," and one cannot es- 
cape the suspicion that on appeal to the higher courts, this method 
of compensating permanent partial clisability may be declared con- 
trary to the spirit of the law. 

The objections used against this application of the New Jersey 
provision to the New York Act are usually met by the argument, 
that if this had not been done, there would result the anomalous 
situation of the lighter permanent injuries (not d~smemberments) 
receiving more compensation than the serious ~dismemberments. 
That such a situation would appear illogical may be readily ad- 
mitted, but unfortunately this is just the situatioh created by the 
law, and one may question the wisdom of modifying or destroying 
explicit requirements of the law by administrative action. 

Since compensation insurance, and therefore adjustment of com- 
pensations claims, is not limited by state laws, it i~ quite likely 
that the same practice has developed in other states as well, and 
when in the adjustment of these permanent partial disabilities, no 
such assimilation to dismemberments takes place, a common method 
is a lump sum settlement--not an actuarial commutation of future 
payments due under the law, but a settlement by mutual agree- 
ment, approved (in those states where such approval is required) 
by the existing administrative board, or commission. If  the legal 
requirements outlined above are often a serious reflection upon the 
quality of our law-making, the encouragement of lump sum settle- 
ments, by many if not most of our accident boards, is no less dis- 
tressing. The social efficiency of these all too frequent lump sum 
settlements is a matter of grave doubt and would require carefu,1. 
inquiry. 

As against these general types of compensating perman~;nt par- 
tial disabilities, two distinct types require special considere,tion; the 
California system (followed to some extent in the newjWest ¥ir~ 
ginia act) and the !Kassachusetts system, the latter ~4~ which has 
also been adopted in Rhode Island and Texas. These two systems 
have also been frequently discussed and compared ancl both have 
their enthusiastic supporters. ~.. .  

The California method has already been described in a paper _read 
before this Society by Mr. Michelbaeher.* The remarks direcied 
against the California method need not be taken in a spirit of criti- 

* Vol. l ,  page 257 of the .Proceedings. 
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cism of that paper, in which the principles of the well-known Cali- 
fornia Act have been clearly and accurately described. 

The California Act ostensively contains no dismemberment, or 
specific injury schedule. There is, therefore, absent that very illog- 
ical method of drawing an ar[ificial distinction between one class 

injury and another. In addition the California Act is superior 
to the other acts in two distinct points; it clearly requires that due 
cons~'deration be ~ven to the age and occupation of the injured, in 
determining the degree of permanent disability caused by any in- 
ju ry .  Finally it adopts the rehabili~tion theory within certain 
limits only, establishing light pensions for permanent disabilities 
over 70 per cent. While all this must he quoted to the credit of 
the California Act, it nevertheless fails to meet the requirements 
of a scientific method of compensating these cases. While a good 
deal is said of the degree of disabilities in percentages, neverthe- 
less the compensation is granted, not in the weekly amount, but in 
duration of the full weekly benefit. At least for injuries up to ~0 
per cent., by a purely arbitrary standard, four weeks compensation 
is allowed for each degree of disability. The same childish faith 
in the universal truth of the rehabilitation theory is evident, and 
by implication all permanent disabilities under 70 per cent. are an- 
nounced not to be permanen} at all. 

It  is true that at certain points the rehabilitation theory is aban- 
doned. If  the disability is appraised to exceed T0 per cent. a life 
pension is granted. But the amount of it is ridiculously small. 
After the first 240 weeks the pension is 40 per cent. if the perma- 
nent disability is total, decreasing bY 1 per cent. for every degree 
of disability down to TO per cent., when- ~he pension is only 10 per 
cent. of the earnings. 

What is the theory underlying these quantities? Why should 
the compensation suddenly decrease from 65, per cent. to anywhere 
between 10 per cent. and 40 per cent. in the~e cases, and the total 
income from a possible 95 per cent. (65 per cent. compensation plus 
30 per cent. earned) to only 40 per cent. (shlce the pension is made 
equM to 40 per cent. minus per cent. of remaining earning capac- 
ity) ? Here another singular hypothesis is encountered, a theory 
actuarially ingenious, but socially often without any foundation in 
fact. I t  is assumed first that a married employee requires for his 
own personal use only 40 per cent. of~ his earnings, and his family 
the remaining 60 per cent., and secoz~,dly, that within the 240 weeks 
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the family may be sufficiently rehabilitated so as not to require any 
additional social provision. The 240 weeks is assumed to be suffi- 
cient for such rehabilitation simply because this is the standard of 
compensation for fatal injuries. The California legislators may 
still need to be taught that two wrongs do not make a right. As a 
matter of fact in quite a number of states, the period of compens'.z- 
tion for fatal injuries has been extended to 400 or 500 weeks; life 
pensions to widows and pensions to children up to age 18 i~, the 
standard in ~ew York. With one or two exceptions the Cali~.ornia 
limit of 240 weeks for fatal injuries is the lowest in the country, and 
just because it happens to be so low is no evidence that family re- 
habilitation, for some climatic reason, takes place quicker in Calf- 
fornia than anywhere else in the United States. 

Waiving aside this more than doubtful theory, the fact remains 
that after the expiration of ~40 weeks, or only a little over 4Jz years 
the workman, totally permanently injured, received 40 per cent. of 
compensation, and workmen suffering a~ injury of 70 to 90 per 
cent., from 10 to 30 per cent. of their wages, or 14.3 to 33.3 per 
cent. of the loss of their earning capacity. 

All of this is, however, a criticism of  the law and not of the 
the California or the Whitney schedule, which has already been fre- 
quently discussed by actuaries. Perhaps, it is as unnecessary, as it 
is impossible, to go into further careful consideration of this sched- 
ule, though the claims made for it Tather invite criticism. The 
schedule aims to carry into effect the provisions of the act mainly 
as to effect of age and occupation., I t  is based partly upon much 
careful thought and study, partly upon certain fundamental as- 
sumptions as for instance that the effect of age is a simple arith- 
metical factor uniform for all ages. There is no way of checking 
either this fundamental assumption nor the other decisions of judg- 
ment, so that it is as difficult to attack them as to defend them. 
Of course, the entire ischedule is somewhat misleading because it 
speaks of degree of di:sability when in reality weeks of compensa- 
tion are meant, and thus a subterfuge is established, perhaps legally 
necessary, but a subterfuge nevertheless. I f  we say: this injury will 
permanently disable a man of 50 by about 50 per cent. but a man 
of 20 only 30 per cent., tha~ is a statement which has a definite 
meaning. In Professor W h i ~ y ' s  schedule, these figures are meant 
to say that the man of 50 wi_~l rehabilitate himself from the result 
of this injury in 200 weeks, and a man of 20 in 120 weeks. That 
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may or may not be true, but it is a statement of an entirely different 
meaning. As a matter of fact, what the statement means in real 
life, and not in academic discussion, is something entirely different 
- - i t  says: when receiving such an injury the man of 50 shall receive 
compensation for 200 weeks, and the man of 20 for 120 weeks. 

l~ow the most important objection to the schedule is not the 
possible error in this or that specific assumption, but the underlying 
theory that it is possible and desirable to construct such automatic 
methods of appraisement, especially at this early stage of compensa- 
tion experience. For it would seem far better that instead of 
mathematical assumptions, we had numerous observations of facts, 
instead of actuarial accuracy, some consideration for the idiosyn- 
crasies of life. All schedules, not excluding the California one, 
remind me strongly of medical treatment by correspondence, or 
printed recipes in newspapers. Modern social thought has recog- 
nized that economic and social diseases, like bodily diseases, require 
individual treatment. 

A striking contrast is presented by the i~Iassachusetts, Rhode 
Island and Texas systems, and it is no mere coincidence that in a 
recent report of the ~Iassachusetts Industrial Accident Board, a 
comparison between the Massachusetts and California systems was 
made. Of course, in recognizing the necessity of light pensions at 
least in severe permanent injuries, the California Act is superior 
to the Massachusetts Act. But outside of that, the ~assachusetts 
type of act (with its imitations in Rhode Island and Texas) de- 
serves the most serious study because of the clear recognition of 
the principle of partial disability and the necessity for partial 
compensation. 

Of course, it will be recognized that in this brief analysis, only 
the written word of the law has been covered. The actual applica- 
tion of the law is an entirely different and much more difficult 
matter. Some idea of the tendencies of actual administration may 
be obtained from decisions and awards, already available for sev- 
eral states. But after all, the result of such study must be far 
from decisive---no more than a tendency can be observed. Only 
through careful statistical reports giving full information as to th~ 
manner of claim settlements and amounts of awards, can a com- 
plete picture be obtained. And unfor¢unately such reports are 
still largely lacking. Furthermore, a critical estimate of such 
awards and of the benefit scales upon which they are based (or pre- 

17 
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sumed to be based) will only be feasible if, in addition to awards, 
the physical conditions underlying them will also be studied statis- 
tically. In ~his direction lies a new opportunity for the compen- 
sation actuary and accident statistician; not only for rate purposes 
must he continue to pursue his investigations, but also for the acid 
testing of the efficacy of our compensation legislation in the light of 
social results. Specifically, this opportunity presents itself to ac- 
tuaries and statisticians connected, with supervisory government 
institutions. The technical outfit of the accident statistician is 
gradually being perfected. In the skillful and honest hands of the 
impartial student of social statistics, this outfit may become an in- 
strument of great social weal. 
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COST ACCOUNTING IN CASUALTY INSURANCE. 

BY 

CLAUDE E. SCATTERGOOD. 

The necessity of some system of cost accounting in casualty in- 
surance catches the attention of all who look even superficially at 
the accounting and statistical exhibits of organizations in the fielcl 
of casualty science. :No study is necessary to make this need im- 
pressive, a quick glance, a bird's-eye view portrays the condition. 

Let any one take the detailed annual statements of casualty com- 
panies entered in the Insurance Commissioners' Convention Edi- 
tion statement forms, which are uniform for all points that are 
common to all states, and make a study of them. Take the state- 
ments of the various companies as the writer has done for years 
and analyze them all in the same manner, finding the ragos of 
expenses not allocated to lines of business to total cash received 
for premiums for all lines of business, and the ratios of expenses 
and losses which are given for lines of business separately to the 
~ash received for premiums for the respective lines, and then com- 
pare the results for the various companies and see how widely at 
variance they are. Some variations must be expected, but those 
shown differ beyond any reconciliation as to a uniform manner of 
accounting. 

As a particular case in point, work out the ratios of claim ex- 
penses paid to losses paid and also to cash received for premiums in 
the accident and health lines, and observe how greatly they vary for 
different companies. The amounts spent for claim expenses of the 
accident and health lines appear ridiculously small for some com- 
panies, and the common explanation is that such companies prob- 
ably include them or most of them under the expense division 
"Salaries, fees and all other compensation of officers, directors, 
trustees, and home office employees," upon the interpretation that 
claim expenses at the home office are home office salary expenses, 
and despite the warning note in the blank that claim expense 
~' embraces all expenses attending the adjustment of claims, whether 
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for lawyers, experts, or adjusters, including home affice supervision 
and clerical work, rents, and generally all expenses in and about the 
settlement of claims and the defense of acgons relating thereto." 

Another practice of some companies appears to have been the in- 
clusion of first-aid payments under liability policies with the claim 
expenses concerned with them. 

The peculiar statement of another company comes to mind where 
one year the total claim expenses in connection with liability and 
compensation business shown as disbursements in the revenue ac- 
count was less than the unallocated claim expenses stated in con- 
nection with the calculation of the liability and compensation loss 
reserve in accordance with Schedule P. To those unfamiliar with 
this item, the case was one where the whole was smaller than one of 
its parts. 

Another question arises with regard to "advertising" and "print- 
ing and stationery." Do all companies charge the expense of cir- 
culars, etc., to the same expense division, be it " advertising" or 
"printing and stationery" ? 

Last spring a 0ommittee of the Insurance Commissioners and 
the Committee on Blanks of the International Association of Cas- 
ualty and Surety Underwriters met in Hartford, Connecticut, and 
studied" proposed revisions of the disbursement sheet of the In- 
surance Commissioners' Convention blank with the idea of recast- 
ing it so that the financial operations of the companies in connec- 
tion therewith would by means of such revision and in connection 
with explanations of what should be included in the various sub- 
divisions, be more accurately shown in a way approximating uni- 
formity for all companies reporting thereon. The deliberations of 
these two committees brought to light broad divergences in the 
interpretation of the manner of reporting. 

In the above paragraphs the endeavor has been made to point out 
some of the inconsistencies resulting from the reporting of the com- 
panies on a form of statement designed to produce uniformity. 
We now come to the important consideration of comparing the 
,results of compensation business as carried on by stock companies, 
mutual companies and state funds; and self insurers can gain 
much by comparing their results if measured by the same standards 
as it will be sought to show the other three should be measured by. 

Stock and mutual companies and state funds for the purpose of 
comparison as to efficiency should show the results of their opera- 
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tions in u uniform manner, and as a further safeguard should be 
audited by the same disinterested auditors. The public especially, 
if  its money is spent by a state fund has the indisputable right to 
know if  its administrators are as efficient as those connected with 
stock and mutual companies, and how can the public judge if the 
measures are not the same ? We have in mind one state fund whose 
expenses are paid by taxation and whose operations are a part of 
the work of an industrial commission. The expenses of this indus- 
trial commission are divided into groups, four of which are "execu- 
tive," s~ate fund," "statistical," and "inspection." Not one item 
of information is shown as to the method of accounting. How 
much, if any of the expenses of executives, statistical, or inspection 
staffs are charged to the state fund? Because stock and mutual 
companies have executive, statistical and inspection expenses, this 
particular state fund must have them, but the public can not tell 
whether any or none of such expenses are charged against it. 
Because this particular illustration is so glaring, it becomes im- 
pressive when we consider the situation of stock and mutual com- 
panies and state funds actually accounting for expenses but in 
diverse manners. 

Take the consideration of medical payments and claim expenses. 
Medical payments should be charged to losses and claim adjust- 
ments to expenses. I t  is to the advantage of an insurance carrier 
to appear before the public as paying out as much of its premiums 
as possible for losses and as little as possible for claim expenses, and 
right here comes the question of accounting method. I t  is per- 
haps unnecessary to say that claims must be adjusted, must be 
supervised; money is not paid out on uninvestigated conditions. 
One class of insurance carriers has men to investigate and ofher 
men to cure. Another class of carriers has the same men who 
investigate and also cure; that is to say, they are all physicians. 
Does the second class of carriers free itself of claim expenses be- 
cause its physicians do the investigation and adjusting ? I t  would 
seem that it should not, because, though physicians are employed, 
they perform two classe# of work--medical and claim adjusting. 
I t  is not intended that the ratio of claim expenses to losses should 
be approximately the same for the two classes of carriers, but it 
is contended that the cost to the insurance carriers of physicians 
who also adjust claims should be divided between losses and claim 
expenses. Otherwise, how can a fair basis of judgment be oh- 
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rained: for one could not think of proposing that all companies 
should employ physicians as claim men. 

In this connection it is gratifying to note that our Society has a 
Committee on Terms, Definitions and Symbols, and one on Work- 
men's Compensation Statistics, the results of whose labors will set 
standards by which all parties interested ought to measure their 
operations. 

We shall now put aside the consideration of uniformity of re- 
porting as between insurance carriers and take up the proposition 
of a company transacting multiple lines of insurance which desires, 
for its own purposes, enlightenment, and guidance, to ascertain as 
close an approximation as possible to the true cost of conducting 
eack of its lines: a company which does ctre to know whether one 
line is paying a par~ of the losses and expenses of another line or 
not, and which, knowing that the acquisition expense of its com- 
pensation and liability lines is limited to certain percentages of 
the premiums, desires to know that it is keeping within the limits. 

Right here it should be noted that the proper pro-rating of ex- 
penses is not by premium volume. Other methods should be em- 
ployed, amongst which is the number of transactions handled. I f  
we have $100,000 of accident premiums and $100,000 of automobile 
liability premiums, the premium volume method gives 50 per cent. 
of expense to each. If, however, for illustration, the average 
accident premium is $40 and the average automobile liability pre- 
mium is $100, we have 2,500 accident transactions and 1,000 
automobile liability transactions, and the pro-rates are 71.43 per 
cent. to accident and 28.57 per cent. to automobile liability. I f  it 
be argued that more time is spent on an automobile Hability trans- 
action, let us give it a weight and for illustration let it be 2, and 
we have 2,500 accident and 2,000 automobile transactions, giving 
55.56 per cent. of the expense to accident and 44.44 per cent. to 
automobile liability. The consideration here is the proper calcu- 
lation of the weight to be used. 

The writer some time ago invented and installed a system for the 
Fidelity and Casualty Company of New York by whom he is em- 
ployed, which is in actual operation and forms the basis for this 
discussion. It, of course, is not the only system of cost accounting, 
for casualty insurance; it may not be the best system, but it is a 
system. Our consideration of it in this paper may be likened to a 
silhouette, the form within the outline being capable of various 
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treatment, with presumably an advantageous variation of the out- 
line itself. 

The expenses of a casualty insurance company may be divided 
into the following two general classifications: 

1. Home Office Expense. 
2. Field Expense. 
Each of these general divisions of expense may be subdivided 

into : 
(~) Acquisition or Business Getting. 
(b) Underwriting. 
(c) Inspection. 
(d) Claim. 
A further item of "Booking" may be assigned to " Home Office 

Expense." 
These subdivisions may be again subdivided ad libitum consistent 

with practicability, but as this paper is a study of method, further 
analysis herein is unnecessary. 

I t  will not be necessary to define these expense classifications 
except to state that "Booking" is the recording, but not the sta- 
tistical analysis of the transactions upon the home office records of 
the company, the same as would be done for any business organi- 
zation. 

Let us first consider the Business-Getting Expense in the Field. 
This is composed of commissions which can be charged direct to 
lines, and other expenses such as rent, stationery, traveling, etc., 
which cannot be so charged. For the pro-rating of these other ex- 
penses, count the number of transactions on the books of each 
branch office and let the relation of the number of transactions for 
each line of business transacted to the total transactions ~or all 
lines be the ratio which when applied to the general expense of the 
office will give the portions of such expense applicable to the various 
lines of business. Of course this method may be modified by 
taking out of this general expense item such amounts as can be 
charged direct to lines, and it may be further modified by assigning 
weights to the transactions of the various lines as it may be demon- 
strated that they may consume more or less time of the branch 
office in attending to them. The idea is to consider the transactions 
on the records of a branch office as symbols of the time spent by the 
office on the different lines of business. ~ y  company does not 
count endorsement entries other than those for proper~y-damage 
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and collision, which, of course, fall into the business divisions of 
"automobile property-damage," "automobile collision," etc.; 
neither do we count entries made by reason of payroll audits on 
liability and compensation policies; it is the original entry whether 
for new business or renewals that is considered, and the payroll 
audit is simply work done in connection with the policy evidenced 
by the original entry. The Fidelity and Casualty Company of 
~ew York considers all the expenses of a business-getting office as 
business-getting expense with the exception that a part of the 
salaries of men concerned with the acquisition of plate glass busi- 
ness who also help in adjusting the claims of this line are charged 
to "plate glass claim expense": and part of the salaries of our 
metropolitan office are charged to "Booking," because by reason of 
proximity to the home office the recording of the business in the 
metropolitan office saves "Booking," and an adjustment is made 
between " Business Getting" and "Booking" as respects this kind 
of work. Our inspectors are paid from the home office, and hence 
their salaries and expenses are in no wise connected with the work 
of a branch office. 

For the other items of expense, both in the home office and in the 
ileld, the following plan is set forth. I f  the system of pro-rates is 
designed for immediate use, use payroll of some period (we recom- 
mend six months) immediately preceding the period for which pro- 
rates are sought. If  pro-rates are to be used retroactively, measure 
the work of the year to be analyzed. In either case the following 
method is submitted. 

For each field claim office and for each department of the home 
office, place the names of all employees,---officers, managers and 
clerks, both permanent and temporary, who have been employed for 
all or part of the time period used as a basis, in a vertical column, 
and against the name of each employee place the actual amount 
he received in salary during that period. To the right of these two 
columns place five other columns entitled "Business Getting," 
"Underwriting," "Inspection," "Booking," and "Claim," and 
divide each of these five columns into separate subcolumns each one 
bearing the name of a line of business transacted by the company. 

Send these blanks when so prepared to the manager of each field 
claim office and of each home office department and request him to 
put against each employee's name in the various subcolumns ratios 
or per cents (not money-amounts), showing the percentage of the 
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total time of that; employee, which according to his careful judg- 
ment the employee spent, in the time-period considered, on the 
various divisions of expense by lines o~ business. Of course, the 
total of these ratios or per cents in each case must equal unity. 
When these per cents have all been entered, apply them against the 
salary received by each employee and place the products in the same 
columns. 

Then for each, field claim office and for each home office depart- 
ment, sum up the total salaries paid therein, and the totals appear- 
ing in each column showing expense subdivisions, and divide the 
total for each expense subdivision by the total salaries paid and 
thus obtain a new set of pro-rates for each field claim office and 
home office department considered as a whole. Assuming that this 
pro-rate of salaries upon basis of time spent on various subdivisions 
of expense is an indication of the exper~es other thar~ salaries of a 
field claim office or home office department, after charging such 
items of expense as can be charged direct to an expense subdivision, 
pro-rate the remainder of expenses by means of the final pro-rate. 

Of course the one assigning the individual employee's pro-rates 
may use data to guide him in the assignment, such as items 
handled as evidenced by count of cards, claim files, applications, 
etc., in the various lines of business. 

This method, when the pro-rates of a department are applied 
direct to the total salaries of a department, avoids discrepancies due 
to the changing of work of an employee, or his transfer from one 
departmen~ to another. 

Let us now take the total salaries paid in each home office depart- 
ment and add them all together, and then take the analyses o~ 
salaries of all departments (the money-amounts) and add them all 
together, adding like subdivisions to like. Divide this new total 
of all salaries paid into the total for expense divisions and we have 
another set of pro-rates which are to be applied to all salaries of 
men whose work is not within departments, which is general, such 
as executive officers, men in the supply department, mail depart- 
ment, etc., and these pro-rates too may be applied to general ex- 
penses, which cannot be allocated direct to expense subdivisions. 

I t  should be noted that where a depurtmeut incurs an expense 
the departmenVs pro-rates should be used, but where an expense is 
incurred for unSerwriting or claim, etc., generally, pro-rates based 
upon division of expense, no matter in what particular department 
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incurred, should be employed. As an illustration, in my company 
liability and compensation underwriting pro-rates ~r~ toto come 
from four sources: liability and compensation underwriting de- 
partment, statistical department, steno~aphic department, and 
salaries which are general. 

The imporLan~ thing is to get the items as a basis for pro-rates, 
and with them before you, their uses in combination are countless, 
but the basis is uniform and as correct as it appears practicably 
possible to obtain. 

I t  will, of course, be appreciated that an exhaustive description 
of the above method could not be made within the ]Jr.its of this 
paper. A method has been described which it is believed is founded 
on good reasoning and capable of being actually employed. I t  is a 
method whose use is not prohibitive by reason of expense in con- 
nection with it, an important consideration. I t  may have its 
faults, but it is believed that trustworthy results are shown by its 
use. I t  avoids general ideas and conclusions, and the pro-rates 
obtained by this approximation to actual conditions as measured by 
the men in closest contact with the departments they manage pro- 
duce results which ought to be very close to the cost of conducting 
the business of each line. By furnishing the various departments 
of a company with their respective pro-rates, and also with pro- 
rates for expenses irrespective of departments but according to "ex- 
pense divisions" it becomes possible to immediately pro-rate every 
expense item as it comes up for entry upon an "Analysis of Ex- 
pense" book into which pro-rated amounts are entered as they are 
incurred or paid,,~hich book if analyses are entered when money 
is paid may be kept in correct balance with the general cash books 
of the company. The pro-rating of every item as it comes up for 
entry in the "Analysis of Expense" book will involve a great deal 
of multiplication. In order to avoid this the device may be adopted 
of collecting all items which are to be pro-rated in the same manner 
in a subsidiary memorandum account, and then when a sufficient 
number have accumulated, sum them and pro-rate the total ac- 
cumulated. 

We could, of course, have discussed this pro-rating system by 
means of algebraic symbols, but thought that a more useful method 
would be an outline, as simply expressed as possible, in terms rec- 
ognizable by any man connected with casualty insurance. 

I t  should also be stated that some one man or committee should 
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be in charge of the entire system, so as to a~oid conflict of interpre- 
tation of expenses, which controlling authority should issue defini- 
tions of expense subdivisions to department managers and to whom 
all should go for decisions on doubtful points. This controlling 
authority should keep an index of its decisions so as to avoid 
divergences in method when questions arise from time to time 
which must be decided. 

We recommend a four-place decimal system at least for the pro- 
rating of accumulated amounts or very large bills concerning many 
departments, and a ~wo-place decimal system for small expenses in 
connection with incidental bills which continuously arise. The two- 
place system is recommended upon the sole ground of practicability. 

Some of the forms used by the Fidelity and Casualty Company 
in connection with its pro-rating system are appended. 



T H E  F I D E L I T Y  A N D  C A S U A L T Y  C O M P A N Y  O F  N E W  Y O R K  

M E ~ i 0 R A N D U ~ f  F O R  C L A S S I F Y I N G  E X P E N S E  C H A R G E S  

Note:--Thts fo rm should be filled out and a t t a ched  to  ev e ry  requisi t ion 
made  on the  Cashier ' s  Office for  a check cover ing expenses as  d is t inguished f rom 
losses. I f  a genera l  or  a d e p a r t m e n t a l  appor t ionmen t  covers  the  i tem,  note  the  
amoun t  of the  i tem or the  a moun t s  composing the  i tem under  t h e  proper  head- 
ing or  headings  opposite the  d e p a r t m e n t  to be charged.  I f  t h e  i t em is a specific 
charge  aga ins t  any  pa r t i cu l a r  l ine or lines, note  the amoun t  or  a m o u n t s  oppo- 
si te such lines under  the  proper  heading  or headings.  

General Headings 

Prorate 

A g e n c y  . . . . . . . . . . . . . . . . .  
A c c i d e n t  . . . . . . . . . . . . . . . .  
A c c o u n t i n g  . . . . . . . . . . . . .  
S . B . & F . W  . . . . . . . . . . . .  
B o n d i n g  . . . . . . . . . . . . . . . .  
B u r g l a r y  . . . . . . . . . . . . . . .  
C l a i m  . . . . . . . . . . . . . . . . . .  
G e n e r a l  . . . . . . . . . . . . . . . .  
I n s p e c t i o n  . . . . . . . . . . . . . .  
L i a b i l i t y  . . . . . . . . . . . . . . . .  
P l a t e  G l a s s  . . . . . . . . . . . . .  
S t a t i s t i c a l  . . . . . . . . . . . . . .  
S t e n o g r a p h i c  . . . . . . . . . . . .  
M & S %  . . . . . . . . . . . . . . .  • i! ̧ 

"ii CHARGE 

F i d e l i t y  . . . . . . . . . . . . . . . .  
S u r e t y  . . . . . . . . . . . . . . . . .  
B a n k  B u r g  . . . . . . . . . . . . . .  
S a f e  B u r g  . . . . . . . . . . . . . . .  
R e a d .  B u r g  . . . . . . . . . . . . . . . . .  
R e a d .  T h e f t  . . . . . . . . . . . . .  . .. 
S t o r e  B u r g  . . . . . . . . . . . . . . . .  i 
R o b b e r y  . . . . . . . . . . . . . . . . . . .  
P l a t e  G l a s s  . . . . . . . . . . . . . . . .  
S t e a m - B o i l e r  . . . . . . . . . . . . . . .  
F l y - W h e e l  . . . . . . . . . . . . .  .. 
W o r k .  Col l  . . . . . . . . . . . . . . . . .  
E m p .  L i a b  . . . . . . . . . . . . . . . . . .  
P u b .  L i a b  . . . . . . . . . . . . . . . . . .  
T e a m s '  L i a b  . . . . . . . . . . . . . . . .  
E l e v a t o r  . . . . . . . . . . . . . . . . . . .  
O .  & T .  L i a b  . . . . . . . . . . . . . . .  
A u t o m o b i l e  . . . . . . . . . . . . . .  I -  
D r u g  L i a b  . . . . . . . . . . . . . . . . . .  
C o m p e n s a t i o n  . . . . . . . . . . . .  I 
T e a m s '  P .  D . . . . . . . . . . . . .  !:: 
A u t o .  P .  D . . . . . . . . . . . . . . .  . 
A u t o .  C o l l ' n  . . . . . . . . . . . . . .  
A c c i d e n t  . . . . . . . . . . . . . . . .  
I n s t a l m e n t  A . . . . . . . . . . . . .  . .  
H e a l t h  . . . . . . . . . . . . . . . . . .  
I n s t a l m e n t  H . . . . . . . . . . . .  : :  
P h y s .  L i a b  . . . . . . . . . . . . . . .  

TOTALS "I 

1:11:1', 211 i l l i l l  i'. i i i ' , i i  

. . i  . . .  i . . . . .  i . . . . . . . . . . .  

. . . . .  i . . . . .  i . . . . . . . . . . .  

. . . . .  r . . . . .  i . . . . . . . . . . .  

. . . . .  I . . . . .  i . . . . . . . . . . .  

. . . .  , . . . . . . . . . . .  

• • . t  - . I  . . . . . . . . . . .  

• I . . . . . . . . . . .  

" " I " "  . . . . . , . . t  

I i l  

- - - I  . . . . . . . . . . . . . .  

- - - i  . . . . . . . . . . . . . .  

- . - i  . . . . . . . . . . . . . .  

° -  ° 1  . . . . . . . . . . . . . .  

• . - i  . . . . . . . . . . . . . .  

i l l  121 i i i12212111 i 

iiii. . . . . . .  " ' "  . . . . .  ,..I 
• . . ~  . . . . . . . . . . .  I..I 

I 
. . . !  . . . . . . . . . . .  i . ° ;  

, 

° ' ' 1  . . . . . . . . . . .  i - - ~  

. . . I  . . . . . . . . . . .  , - - i  

121 
. . . . .  i . . . . . . . . . . .  

I 
. . . . . . . .  i . . i  

- i  . . . .  , 
Ind ica ted  by a check ( " ~ )  the  proper  expense subdivision.  

E X P E N S E  S U B D I V I S I 0 . N S  

Commissions Inves t ' n s .  Taxes  and Fees. P r in t i ng  S. & S. In t .  Rev. S tamps  
H. O. Salar ies  Sundries  I~egal Exp. P ' s tge ,  Tlphne ,  T e x t  & Reference 
H. 0. T rave l i ng  Rents  Adver t i s ing  Expr.  and Tlgph.  Books. 
U. C. & I. Bureaus  Exp. on R'l .  Est.  Exch.  & Coll. chgs. Fur . ,  Fix., incl 'd 'g .  
Medical Fees  not  taxes  Subscript ions repai rs  



AN,.xLYsls ()~" ] ' ]XPENNE I{()()K ([,I,:PT I tANI)  I 'AGE)  

TIi?e; IPIDEIATY AND (?.\NI~A[,'I"~ ( ' O M I ' A N Y  o l  v .NEW YORK 

I { I + : \ ' I I ' ; W  ( ) P  I ' : X I ' I ' i N S I ' :  . . . . . . . . . . . . . . .  191 

B 

t ' a :  

I 
~dv ~rtising Subseril)th)n ~ Pr 

lll~Ur 

ANA_LYSIS OP EXPENSE ]~OOK (I~[GIIT-HAND PAGE) 

T H E  F I D E L I T Y  A N D  ( T A S U A I / P Y  ( I O M } ' A N Y  O P  N E W  Y O R K  

A ( ' C O L N T I  NG I~EI'AI('PM EN'p 

r 

Col lec t ive  Liabl l  Iy  [ .b I T e n a n t s  mobile 

• , . . . .  

i 

I ' ' "  

. . . .  i . . . . . . . . . .  

I . . . .  ~t . . . . . . . . . .  

2111Ji:i 221::iii 

'ui Stl~ld 

,m- 
arion 

Auh> 

l 

Text  and 



THE :FIDELITY AND CASUALTY COMPANY O~ NEW YORK 

SUPPLY DEPA-R~.ENT ~ O R A N D U  %¢ FOR CL.KSS~FY[NG ~]XPE~NSE CHARGES 

A t t a c h e d  t o  o rde r  No . . . . . . . . . . . . .  

Note:---Thls f o r m  m u s t  be filled ou t  a n d  a t t a c h e d  t o  every  o r d e r  on t h e  
S u p p l y  D e p a r t m e n t  f o r  p u r c h a s i n g  supp l i e s  n o t  in s tock.  I f  a g e n e r a l  or  a 
d e p a r t m e n t a l  a p p o r t i o n m e n t  covers  t h e  i tem,  no te  the  d iv i s ion  of t h e  i t em in  
p e r c e n t a g e  u n d e r  t h e  p r o p e r  h e a d i n g  or  h e a d i n g s  oppos i te  t h e  d e p a r t m e n t  to  be  
c h a r g e d .  I f  t h e  i t em is a specific c h a r g e  a g a i n s t  a n y  p a r t i c u l a r  l ine o r  l ines,  
no t e  t he  c h a r g e  in p e r c e n t a g e  oppos i te  s u c h  l ines u n d e r  t h e  p r o p e r  h e a d i n g  o r  
head ings .  

General Headings 

Prorate  "~ 

A g e n c y  . . . . . . . . . . . . . . . . .  
A c c i d e n t  . . . . . . . . . . . . . . . .  
A c c o u n t i n g  . . . . . . . . . . . . .  
S . B . & F . W  . . . . . . . . . . . .  
B o n d i n g  . . . . . . . . . . . . . . . .  
B u r g l a r y  . . . . . . . . . . . . . . .  
C l a i m  . . . . . . . . . . . . . . . . . .  
G e n e r a l  . . . . . . . . . . . . . . . .  
I n s t )  e c t i o n  . . . . . . . . . . . . . .  
L i a o i l i t y  . . . . . . . . . . . . . . . .  
P l a t e  G l a s s  . . . . . . . . . . . . .  
S t a t i s t i c a l  . . . . . . . . . . . . . .  
S t e n o ~ r a p M c  . . . . . . . . . . . .  
M ~ S %  . . . . . . . . . . . . . . .  

F i d e l i t y  . . . . . . . . . . . . . . . . . . .  
S u r e t y  . . . . . . . . . . . . . . . . . . . .  
B a n k  B u r g  . . . . . . . . . . . . . . . . .  
S a f e  B u r g  . . . . . . . . . . . . . . . . . .  
R e s d .  B u r g  . . . . . . . . . . . . . . . . .  
R e s d .  T h e f t  . . . . . . . . . . . . . . . .  
S t o r e  B u r g  . . . . . . . . . . . . . . . . .  
R o b b e r y  . . . . . . . . . . . . . . . . . . .  
P l a t e  G l a s s  . . . . . . . . . . . . . . . .  
S t e a m - B o i l e r  . . . . . . . . . . . . . . .  
F l y - W h e e l  . . . . . . . . . . . . . . . . .  
W o r k .  C o l l  . . . . . . . . . . . . . . . . .  
E m p .  L i a b  . . . . . . . . . . . . . . . . . .  
P u b .  L i m b  . . . . . . . . . . . . . . . . . .  
T e a m s '  L i a b  . . . . . . . . . . . . . . . .  
E l e v a t o r  . . . . . . . . . . . . . . . . . . .  
O .  & T .  L i a b  . . . . . . . . . . . . . . .  
A u t o m o b i l e  . . . . . . . . . . . . . . . .  
D r u g .  L i a b  . . . . . . . . . . . . . . . . .  
C o m p e n s a t i o n  . . . . . . . . . . . . . .  
T e a m s '  P .  D . . . . . . . . . . . . . . .  
A u t o .  P .  D . . . . . . . . . . . . . . . . .  
A u t o .  C o l l ' n  . . . . . . . . . . . . . . . .  
A c c i d e n t  . . . . . . . . . . . . . . . . . .  
I n s t a l m e n t  A . . . . . . . . . . . . . . .  
H e a l t h  . . . . . . . . . . . . . . . . . . . .  
I n s t a l m e n t  H . . . . . . . . . . . . . .  
P h y s .  L i a b  . . . . . . . . . . . . . . . . .  

TOTALS 
ORDER F01~ P r i n t i n g  S t a t i o n e r y  Suppl ies  F u r n i t u r e  & F i x t u r e s  i n c l u d i n g  r e p a i r s  

P u b l i c a t i o n s  



264 DISCUSSION. 

SCIENTIFIC ~ETHODS OF COMPUTING COMPENSATION RKTES.--I, M. 

RUBINOW. 

VOL. I ,  PAGE 10 .  

WRITTEN DISCUSSI017. 

MR. HARW00D E. RYAN:  

I t  is more than a year and a quarter since the paper under dis- 
cussion was published in the first number of the Proceedings. The 
developments of compensation rate-malting since then make it all 
the more interesting im review at this time. Dr. Rubinow has 
pointed out many of the difficulties encountered through the ab- 
sence of statistics which are either extensive enough or which can 
be used in combination with other statistics. We are still a long 
way from that degree of completeness and uniformity which are 
essential to the solutign of our most elementary problems. It  
would be unfair to belittle the part which has been played in the 
determination of basic rates for the various states by the method 
of differentials. The application of that method was made prac- 
tical by the Rubinow Standard Accident Table. As the author 
himself points out, however, the system of law differentials cannot 
be carried much beyond the point of applying the Standard Table 
to the compensation benefits of a given state as a whole. 

In theory there should be a similar table, showing the relative 
gravity of accidents for each of several classes of industry ; other- 
wise there must be introduced into the calculation of differentials 
certain serious errors which cannot f a t  to have a disturbing effect 
upon rates so determined. For example, the manual of rates for 
Pennsylvania is based upon an average law differential of 1.02, 
comparison being made with the original Massachusetts act. The 
industries of Pennsylvania upon the whole are more hazardous than 
those of Massachusetts so that we may expect the experience to 
develop an actual differential which is considerably higher than 
1.02. As a practical matter, however, there have been no reliable 
figures upon which to base a satisfactory modification of the aver- 
age law differential so that the method applied was about the only 
one available. The main point is that the determination of rates 
for a new compensation state can be, and in practice has been, pro- 
jected from existing rates covering a dissimilar act and the results, 
however crude, are doubtless far more accurate than could be ob- 
tained in any other way. 

Dr. Rubinow will perhaps agree with the statement that in this 
country with the many different state systems of workmen's corn- 
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pensation and the diversity of constructions adopted in a~ninis- 
tering the laws, the law differential will soon have to give way to 
experience in the determination of rates. Aside from the adtual 
values which may be assigned to the various divisions of the Stand- 
ard Accident Table, there is the further important element of 
accident distribution. We may mention, for example, the class of 
permanent partial disability cases (not dismemberment). The 
Standard Table shows ~,442 of these in each 100,000 accidents. 
Nothing like this relative nnmber has appeared in any published 
American statistics, and I am informed that  under the New York 
act the number of such cases is so small as to be altogether neg- 
ligible. This may be due in part to error in the table. I t  is cer- 
tainly due, to a large degree, to the disposition of American acci- 
dent boards to award a specific benefit in those cases which in 
:European countries are compensated according to degree of impaired 
earning capacity. The effect of this one factor alone is very 
great and we do not yet know how far in other respects the idio- 
s.Tncrasies of American administration will cause more or less de- 
parture from the theoretic accident distribution indicated by the 
Rubinow Table. l~one of these practical considerations, however, 
reflect in any way upon the Table or upon its usefulness at a time 
when it  was most urgently needed. 

Dr. Rubinow states the formula used in calculating brew York 
rates from Massachusetts data. I t  may not be amiss here to men- 
tion the basis reached on a subsequent occasion for the calculation 
of rates generally. I t  is now a matter of history that during Sep- 
tember and October, 1915, there was held in New York City a con- 
ference of rating associations for the purpose of arriving at a uni- 
form basis for determining manual rates which might be used, 
with suitable modifications, in Massachusetts, Pennsylvania, and 
wherever else a rate situation was impending. One of the commit- 
tees of the conference was composed of actuaries, and was known as 
the Committee on Loadings and Differentials*--a self-explanatory 
title. In  connection with the subject under discussion the prin- 
ciples laid down by this committee are of interest. I t  recognized 
the Standard Accident Table as the best means now available for 
the calculation of law differentials, at the same time recommend- 
ing to this Society an early revision of accident statistics based 
upon American data. I t  then proceeded to define its own work 
in the following terms: 

"This committee as finally constituted, was appointed to con- 
sider ' the question of loadings and the question whether differen- 
tials are a proper subject to be treated by this Joint  Conference.' 
Consequently the first matter to be determined was the one of pro- 

* The Committee consisted of Messrs. B. D. Flynn, A. H. Mowbray, C. E. 
Scuttergood, I. M. l~ubinow, S. B. Black, W. N: Magoun, and the writer, 
all Fellows o£ this Society. 
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cedure to be followed with reference to the general subject of dif- 
ferentials. 

" In  order to reach a definite understanding of what might  be 
expected of the committee, the questions referred to it were sub- 
divided as follows: 

"Under the heading ' Differentials'  were considered the follow- 
ing: 

"Allowance for (1) differences in compensation acts governing 
benefits; (2) underestimate of outstanding losses; (3) increasing 
claim costs; (4) industrial diseases; (5) variation in rates clue to 
merit rating; (6) differences in accident frequency. 

"Unde r  'Loadings '  were considered provisions for (1) expense; 
(2) profit; and (3) catastrophe hazard. 

"This classification of the work cleared the way for the deter- 
mination of the various questions involving differentials." 

An important feature of the committee's work was in establish- 
ing the principle that expense loadings should be graded in ac- 
cordance with the premium level of the several states, and in the 
analysis of expense items which shows dearly the distinction be- 
tween the expenses of acquisition, administration, service and those 
imposed by law, such as taxes and license fees. The report of the 
committee on  this subject is worth quoting: 

"Expense Loadings.--In making provision for expense loading, 
the committee has deemed i t  to be its proper function to investi- 
gate the actual needs of the business as at present conducted, be- 
lieving that any movement seeking to reduce expenses, however 
desirable, is an administrative question rather than an actuarial 
one. 

"The committee finds after a careful s~udy of the disbursements 
of representative companies, both as to their total workmen's com- 
pensation business and of such business as was reported to the 
states of New York, Massachusetts and Wisconsin, that the aver- 
age expense ratio, based upon the transactions of the calendar year 
1914, has been approximately 40 per cent. of the compensation 
premium income. An analysis of this ratio shows that it  is made 
up of certain major divisions of expense as follows: 

C~Acquisition expense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.6 
General Administration expense . . . . . . . . . . . . . . . . . . . . . . . . .  9.0 

Including: 
Payroll audits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~.0 
All other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.0 

Servlco expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.0 
Inspection and accident prevention . . . . . . . . . . . . . .  4.0 
Investigation and adjustment of claims . . . . . . . . . . .  7.0 

Taxes, licenses~ ete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.5 
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . .  40.0 
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" T h e  above grouping of expenses is presented by the committee, 
in order to demonstrate that in considering the possibility of reduc- 
ing the expense ratio, certain of the items such as ' Texas Licenses, 
etc.' are not susceptible to reduction by the companies, and that 
other items, such as 'Service Expenses,' should not be reduced, if 
efficiency will be thereby impaired. I t  is evident, therefore, that 
such reductions as may be effected, must be confined principally to 
'Acquisition Expenses' and ~General Administration Expenses.' 

" The committee finds further that the expenses naturally divide 
themselves into three general classes: 

" (a) Such e.rpense items as inspections and payroll audits do 
not vary with the gross premium rate, nor are they incurred as a 
percentage thereof. 

" (b)  Acquisition expense and taxes are incurred as a percent- 
age of the gross premium rate, and vary directly therewith. 

" (e) ISems such as expenses of administration and claim ad- 
justment, are properly chargeable in part in both of the foregoing 
ways. 

'" In order to give proper effect to these considerations, the com- 
mittee undertook to determine what differences in loading should 
be recognized in the calculation of rates for the various compensa- 
t i o n  states. I t  was found impracticable to give full effect to the 
wide differences which theoretical exactitude would demand. It  
was felt to be necessary, however, to recognize that a flat loading 
for all states is improper and inequitable and certain groupings 
were adopted for the purpose of producing reasonable and prac- 
tical results. Accordingly the committee recommends the follow- 
ing scale of expense loadings: 

For States Having a Percentage State  
Dlnereutiat  ot I~adlngs.  GrouP. 

'Less  than 1.25 . . . . . . . . . . . . . . . . . . . . . . . . . . .  42½ 1 
1.25 to 1.49 . . . . . . . . . . . . . . . . . . . .  40 2 
1.50 to 1.74 . . . . . . . . . . . . . . . . . . . .  37½ 3 
1.75 and over . . . . . . . . . . . . . . . . . .  35 4 

"These results were applied to the probable relative premium 
income for 1916 and were found to reproduce approximately 40 per 
cent. loading on the average. 

" P u r s u a n t  to this plan, the committee has assigned to their re- 
spective groups, twenty-three compensation s~ates as  shown in the 
list appended to this report as exhibit " C . "  

" L o a d i n g  f o r  P r o f i t . - - T h e  question of a loading for profit was 
considered but it was thought to be unnecessary at this time to 
make specific provision therefor. The committee recognizes, how- 
ever, that every legitimate business enterprise should take this 
factor into account and believes that in the future when rates have 
become more stable and are based upon more reliable experience 
data, it may be desirable to include a definite provision for profit. 

18 
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Group I., 
Loading ~.2~%. 

Colorado 
Indiana 
Iowa 
Kansas 
Louisiana 
Maine 
Michigan 
Minnesota 
New Jersey 
Oklahoma 
Pennsylvania 
Rhode Island 
Vermont 

"" State Groupings. 
Group II., Group III.. Group IV., 

Lo~dlng 40vfo. Loading ~7~%, Loading 3SOlo, 
Connecticut California :New York 
DLinois Massachusetts 
Maryland Ohio 

West ~¢irginia 
Wisconsin 

"'Loading for Catastrophe,.--In studying catastrophe experi- 
ence, the committee met with considerable difficulty in finding 
reliable statistics upon which to prognosticate future cost. I t  de- 
cided, however, to make a conservative estimate which would pro- 
vide for probable catastrophes upon an annual basis, even though 
the occurrence of an annual catastrophe, taking one year with an- 
other, is not to be expected. 

" I n  order to limit the problem of measuring the catastrophe 
hazard, the committee made a study of certain serious accidents 
in the United States covering the years 1892 to 1913 inclusive. 
Appropriate values were assigned to each fatal and to each non- 
fatal accident. The total loss cost thus determined was used as 
the basis for an outside estimate. The committee concluded that 
such a loading should be provided for as would produce annually in 
the state of ~£assachusetts $40,000 net after deducting expenses 
and in New York about $200,000 annually. The committee believes 
that the fairest practical loading for catastrophe purposes is a flat 
loading for all classifications of a fixed amount per $100 payroll. 
I t  is assumed that the basic pure premium will provide for an 
inherent catastrophe hazard in particular classifications such as, for 
example, coal mines. 

"With these considerations in mind, the committee desires to 
report that a loading of 2 cents per $100 payroll should be added 
to the gross premium of all classifications in New York and that 
a loading of 1 cent per $100 be likewise provided for other states. 

The trend of compensation rate-making in the direction of more 
scientific treatment is significantly shown by the very fact that the 
conference saw fit to provide for such a committee, and, further, in 
the nature of the conclusions reached by it. That there is much 
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more still to be accomplished is indicated by the final paragraph 
of the report which is indirectly an appeal to the members of this 
Society to do their part in promoting the development of proper 
statistical material for future use in practical rate-making: 

"The committee has been guided by a desire to recognize in 
principle the essential considerations which are encountered in the 
process of constructing proper rates upon a foundation of pure 
premium results. I t  does not, however, recommend that all of 
these considerations be given expression as definite factors at the 
present time. We have been somewhat handicapped in our work 
by the absence of proper statistics which would have enabled us 
to do this, but it is believed that the results obtained are not seri- 
ously impaired thereby and that our study will lead to the develop- 
ment of such information for future use." 

Next to the statistical foundation for future rates comes the 
treatment to which such data must be subjected before it can be 
utilized. Dr. Rubinow has mentioned some of the difficulties 
which spring from inadequate exposure data. I know it has been 
customary to discount the value of small statistical volume and 
we have acquired a certain habit of mind which looks askance 
upon payrolls that are much under three or four millions of dollars 
excepting perhaps in the industries of extremely high accident fre- 
quency and gravity. I believe we have put too much stress on the 
effect of serious accidents upon small exposures without realizing 
that chance has a way of operating unmathematically and at times 
very waywardly. For this reason the more serious losses should be 
related, not to individual classifications, but to large groups thereof. 

Dr. Rubinow, in the paper under discussion, makes the same sug- 
gestion and in the Proceedings, Vol. II, pp. 124 et seq. Mr. A. tt .  
Mowbray develops a method for grouping the data of small classi- 
fications so that more reliable pure premiums can be obtained, t~r. 
Mowbray's method contemplates the grouping of data to enlarge the 
exposure. I t  then redistributes the actual losses in proportion Co 
relativity of class hazard. The weakness of the method suggested 
seems to lie in the absence of reliable factors of relativity. Given 
time enough and hence exposure enough, the pure premiums would 
furnish these factors. By that time, however, the necessity for 
grouping would have vanished and the indicated would be the true 
loss cost. We must therefore seek further in the attempt to smooth 
out the experience indications. I have in mind in a crude way which 
is not in shape to present at this time, a method which employs the 
principle of deductible average. The same principle has been put 
forward recently as a possible solution to the rating of individual 
risks with reference to their own experience. If  the idea can be 
utilized in that manner there would seem to be less difficulty in 
the way of applying it to class experience and to group experience. 

Briefly, the point is that the pure premium for workmen's com- 
pensation insurance is composed of two elements which can be 
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readil.~, differentiated. The first is the cost of medical aid and of 
minor disability losses. The second is the cost of fatal and major  
disability losses. The occurrence of a loss of the first kind is of 
little consequence and causes no financial shock to a group or to a 
class or to an individual employer of moderate means. On the 
other hand, a loss of the second kind does cause just such a shock 
and since i t  is the function of insurance to distribute loss, to 
absorb shock, i* is subversive of its true purpose to charge serious 
losses against small classes, just as it is unjust to throw such a 
burden upon individual risks. What should be done is to analyze 
the more serious losses as to their cause and to determine two 
main considerations. First, whether the loss was attributable at all 
to industry, and, second, to which particular group of industry it  
is chargeable. Occasionally there may be a serious loss which can 
only occur in connection with a given industry and which the 
class pure premium should reflect. The line between the class 
and the group will not be easy to discover or maintain, so that  it  
were best not to carry the process too far  nor to attempt to differen- 
tiate in this manner other than the losses of greatest severity. Such 
a method of treating experience data would assign automatically 
all ordinary or non-serious accidents to industrial classification. 
The occasional, serious loss would then be scrutinized and assigned 
on judgment to the classification, group, division or schedule or to 
the entire payroll exposure, as might seem just and proper to the 
committee in charge. Relativity of hazard as indicated by the 
pure loss cost of non-serious accidents may serve as a guide in 
spreading over the entire number of classifications the serious losses. 

ORAL DISOUSSION. 

MR. O~RI, M. HAI~SEI~ : May I ask Mr. Ryan what data the 0on- 
ference had before it  which would lead them to believe that there 
was any foundation for the difference in accident frequency by 
states in the same classification ? 

MR. HA~wooD ]~. RYAN: As a matter  of fact, there was nothing 
at all, so the committee felt it was better to recognize accident fre- 
.quency in principle only, and not to recommend any factor for use 
in present rate-making. A member of the committee submitted 
certain data based upon liability experience, but it had not been 
analyzed by industrial classifications, and we did not feel that it 
was suitable for use in our study, especially since the time was 
growing short. 

MR. HANSEI¢: I t  was not used ? 
MR. RYA~: No;  accident frequency was simply recognized in 

principle. 
MR. JOSEPH H. WOODWARD: These various discussions all seem 

to revert back, at one time or another, to the question of cases of 
permanent partial disability, not dismemberment. I notice that 
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Yr. llyan has just referred to this point in discussing Doctor Ru- 
binow's paper. ~ y  impression of the disposition of these eases in 
this country--or in this state, rather is that they are disposed of 
in one of three ways: 

First :  Some of them have received awards as eases of dismem- 
berment. Doctor Rubinow is apparently of the opinion that most 
of them are treated as cases of dismemberment, but I am not sure 
that this is so. 

Second, there are a number of cases that  are continued along as 
temporary total cases after the time when the injured claimant has 
really recovered a part of his earning capacity. I f  he is not able 
to return to his old work even though he may be physically able to 
do something else, I think there is a disposition to award him full 
compensation temporarily. Of course, it  may be said that he can 
do something else . that he can get a job as a watchman, or some- 
thing of that sort; but as I heard a claim adjuster expressing it 
the other day, "the watchmen's jobs were all gone long ago." 

Finally, there is quite a disposition, I think, to dispose of these 
cases by means of a lump sum settlement by way of compromise. 
I believe it will be found that a very considerable number are 
settled in that way, and probably those cases would get into the 
statistics as temporary total disabilities. 

I think i t  would be of great value if somebody would take the 
trouble to investigate a large number of settlements and select 
those concrete cases where the actual facts, as developed by the 
claim papers, indicated that there was a physical condition of 
permanent partial disability, not due to dismemberment, and then 
fred out how those cases were actually disposed of by the Commis- 
sion or Accident Board, and tabulate those results. I t  is only by 
some such means as that, it seems to me, that we can definitely 
settle this question. 

]~4R. G. ~. ~/~ICHELBACHER: OUt in California we endeavored to 
rate all the permanent partial disability cases reported to the Com- 
mission under our schedule, and I think a bulletin to be issued 
shortly will contain a lot of information which will help to clear 
up this point. 

~R. I. M. Rcm~ow:  I really meant to rise in order to ask a 
question in regard to these permanent total disability cases. Of 
course, my standard accident table was an effort ~o indicate the 
physical facts rather than the various vagaries of American acci- 
dent boards, and certainly I could not tell what every industrial 
accident board, with its politics and everything else, was going to 
do. I thought I could foretell more or less accurately the physical 
facts. But I recognize that when we are dealing with permanent 
partial disability we are dealing with something more than physical 
facts. I t  is a physical fact with judgment added. From the 
claim papers it  should be possible to separate the physical facts 
from the judgment added to it. 

i 
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I'recognize that in a great many permanent injuries it is hard 
to tell. A permanent injury is one thing, and a permanent dis- 
ability is another thing. In regard to the types of settlement men- 
tioned by Mr. Woodward, I really don't know whether it would be 
possible for the industrial commission to continue paying benefits 
under total temporary when the man had actually returned to work ? 

Ma. WOODWARD: NO. But if he has returned to work, he has 
almost invariably returned at his full wagon 

MR. R~BI~OW: That is a condition of affairs peculiar to America. 
I don't see how a man could get back to work with a stiff arm any 
more than he could get back to work with a lost arm. 

I don't think that I am disclosing any confidential informagon 
when I tell you that Doctor Hatch is doing just the thing that Mr. 
Woodward suggested. He is analyzing twenty-five thousand cases. 
He has found, I am informed, a great many cases which he says 
he doesn't know what he is going to do with in the statistical 
analysis. 

In the case of lump sum settlements, I think if a man returns to 
work and gets a lump sum settlement, the statistics in that case 
should certainly be very carefully scrutinized. I should be very 
suspicious when a lump sum settlement was made. I don't under- 
stand, under what conditions a casualty company would be justified 
in paying a lump sum unless it is a suspected permanent partial 
disability. 

Then, another thing is the matter of the dismemberments which 
you have mentioned, Mr. Woodward. Are they dismemberments 
in all cases, or are they d~smemberment awards. 

MR. W0ODW~: They include either the loss of a member or the 
loss of the use of it. 

Ma. RvBI~OW: My table has in mind actual dismemberments. 
Those things will have to be very carefully looked into, it seems to 
me, before we are ready to say that the table is not corroborated by 
American experience. 

I want to point out one feature that was criticized by Professor 
Willard C. Fisher. I am quite sure that my estimate of total dis- 
abilities was away beyond the mark. He said he was sure there 
was not any such number of permanent total disabilities in this 
country. He pointed out data indicating 33 instead of 110. He 
pointed out data in Washin~en for two years. I have analyzed 
those data for each year separately, and have found that the pro- 
portionate number of permanent to~al disabilities increased with 
every year. I think in another year or two it may reach 110, or 
may possibly exceed it. I think the same situation will obtain in 
the case of permanent partial disability. 
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MR. I. If. RUBINOW : 

AUTHOR'S REVIEW OF DISCU~SIONS. 

I appreciate ]~r. Ryan's ~f~culty in discussing my early paper 
on '~ Scientific Methods of Computing Compensation Rates." Events 
have been moving so swiftly in this field of scientific inquiry, and 
especially was so much contributed to the theory of compensation 
rates by the Joint Conference over which ~r .  Ryan so wisely pre- 
sided, that my paper at present has u historical interest only; and 
yet sufficient time has not elapsed to emphasize its possible his- 
torical value in shaping the first steps towards a true theory of 
rates. 

There are a few points, however, on which still some misunder- 
standing seems to exist. I t  may be true that the Standard Acci- 
dent Table will have to be modified so as to fall in more closely 
with American experience, both as to the physical injuries, and to 
their judicial and administrative interpretations. But the method 
of computing differentials by means of some standard accident table 
(whether credited to me or to anyone else), and the method of 
utilizing law differentials in the computation of rates will retain 
its very important function. 

~fr. Ryan expects " t h e  law differenGal will soon have to give 
way to experience in the determination of rates." I f  by that, the 
experience of individual s~ates is meant, such a simplified method 
will be possible only in regard to very few classifications. Books 
and shoes and textiles in Massachusetts, clothing in New York, 
coal mines in Pennsylvania, will, in a few years, develop a sufficient 
amount of such experience. But for the thousand and one minor 
classifications some method of combination becomes necessary. 
Without entering at this place upon any criticism of Mr. Mowbray's 
suggestion (as outlined in his paper in Vol. II, p. 124) it will be 
admitted that in the very nature of things it permits of a very 
much greater margin of error than may lurk in the law differential. 
In all such minor classifications, therefore, the combination of the 
experience of different states will be absolutely necessary an~t such 
combination would be highly inaccurate unless adjusted through 
a system of law differentials. As a matter of fact, this method has 
already been widely utilized in the work of the Pure Premium Com- 
mittee of the Joint Conference. 

Mr. Ryan is entirely right in stating that " in theory there should 
be a similar table (i. e., similar to the Standard Accident Table) 
showing the relative gravity of accidents for each of several classes 
of industry," but of course each application of pure theory to real 
life must be tempered with reason, l~pon this suggestion, two 
limitations may be placed: First, these specialized industrial stand- 
ard accident tables (as we might call them) need not be as compli- 
cated as the original one. I t  would seem to be sufficient to estab- 
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]ish the varying percentages of the five main groups of accident 
gravity (death, permanent total, dismemberment, permanent par- 
tim and temporary total). The average cost of an accident in each 
one of these five groups will surely remain fairly constant. What 
is subject to fluctuation is the comparative frequency of these 
groups as such. The law differential can therefore be computed 
for each one of these five groups separately (as a matter of fact this 
was done for a good many states by the Differential Committee of 
the Workmen's Compensation Service Bureau), and the final dif- 
ferential for the industry will result from the proper weighting of 
these five differentials.--Second, from the standpoint of pure theory, 
a separate complicated computation of the kind described above 
for each one of the fifteen hundred classifications indicated would 
seem to be necessary. But as a matter of fact, if it were possible, 
4. e., if we did know so much about accidents normally to be ex- 
pected in each industry, then it would perhaps be also unnecessary 
--rates might be compiled from accident experience alone. 

ttowever, all that may be expected in this world of sin from stand~ 
ard tables (and differentials) will be the computation for large sub- 
divisions of industrial activity, such as the textile industry, iron and 
steel, mining, leather, etc. Such separate tables and differentials are 
not at all impossible. With the compensation business already ex- 
ceeding sixty million dollars in annual premiums, and rapidly ap- 
proaching a round hundred million dollars, and with a Joint Con- 
ierence of insurance carriers and public authorities for the deter- 
mination of rates, actuarial work of such finesse is entirely feasible, 
as the cost would not be prohibitive and the sources of statistical 
information which have made the Standard Accident Table possible 
--considerably enriched since then by a flood of American data-- 
will yield all the information necessary for the special industrial 
accident tables. 

There is only one more very serious misunderstanding which I 
feel called upon to correct because it is perhaps more common 
among actuaries than statisticians, and has crept even into Mr. 
Ryan's valuable discussion, namely, that the distribution of indus- 
tries would materially affect the accuracy of the standard law dif- 
ferential and thereby introduce an error. The manual of rates for 
Pennsylvania is based upon an average law differential of 1.02, 
comparison being made with the original Massachusetts Act. " T h e  
industries of Pennsylvania, upon the whole, are more hazardous 
than those of Massachusetts so that we may expect the experience 
to develop an actual differential which is considerably higher than 
1.02." 
In ~his statement, the word "d i f f e ren t ia l "  is used in two differ- 

ent meanings. If, in the latter statement by "differential" is 
meant the true proportion between the "' average pure premiums" 
of the total exposure, then it is evident that this average pure 
premium which is about thirty-six cents in ~[assachusetts and may 
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perhaps rise to $1.00 in Pennsylvania will depend upon the haz- 
ardous character of Pennsylvania industries, more than upon any 
differences in law. It  is evident that a comparison of the pure 
premium on coal mines in Pennsylvania and textiles in Massachu- 
setts would not present a fair test of the 1)ennsylvania law differ- 
ential. 

Again here some actual experience was obtained in the course of 
the work of the Joint Conference. When the average pure pre: 
miums of the four states were compared they seemed to diverge 
very. widely from the theoretical differentials. For a time the 
author of the Standard Accident Table felt very much disheartened. 
But when the differences in the distribution of industries were 
taken into account (by a method elaborated by Yfr. Michelbaeher 
and the writer and perhaps too complicated to be explained here in 
detail) the difference between the theoretical and actual differential 
shrank considerably. For the remaining discrepancy two explana- 
tions may be suggested---either that the ori~nal law differential 
was wrong (which is after all a possibility) or that the influence 
of still another £actor--that of differences in comparative accident 
frequency within identical industries--manifested itself. While 
sufficient statistical information was lacking to determine which of 
the two explanations was nearer the truth, the fact is significant that 
the excess in the average pure premium manifested itself clearly in 
the western states, where a higher accident frequency is suspected, 
and perhaps still more significant is the fact testified to by Dr. E. 
It. Downey, that the proportion between the average pure premiums 
of Michigan and Wisconsin--two western states with similar indus- 
trial activities---corresponded exactly to the proportion between the 
respective law differentials. 

The entire subject of law differentials presents to the author 
the most fascinating chapter of the new actuarial science which our 
Society is building up at present. I t  is a matter of reasonable 
pride in the achievements of American science that even thirty 
years of European experience furled to develop this valuable theory 
of differentials. The writer trusts that for these reasons his paper, 
the first to be presented before the Casualty Actuarial and Sta- 
tistical Society of America, will retain some permanent value which 
its intrinsic worth alone would not justify. 
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HOW EXTENSIVE & PAYROLL EXPOSURE IS NECESSARY TO GIVE A DE- 

PENDAB,LE PURE pRI~,~IU~,--~L~ERT It. ~OWBRAY. 

VOL. Y, PAGE ~4:. 

WRITTEN DISCUSSION. 

i~1%. ARNE FISHER : 

mr. Mowbray in this paper discusses %he application of the 
Gaussian Normal Curve--or as he prefers to call it--the " Law of 
Error" to the test of pure premiums in compensation rates. This 
particular curve is a special case of the Charlier A type of frequency 
curves as expressed by the series 

F(x) = ~ ( x )  + ~ , ~ , ( x )  +A,¢'~(2) + A ~ ( x )  + . . . ,  ( I )  
where 

1 e--(~--M)2]2a~ 
~(X) -- ,~ 4 ~  

4, HI, 4, ~v, 4, v are the derivatives of the curve ~b(~). M, ~, A~, A, 
and A5 certain statistical constants (characteristics) of the curve. 

When all the terms in (I)  except the first one vanish, or may be 
neglected as small quantities, we have F(x)-----¢(x), which is the 
Gaussian normal distribution in the modern notation as used by 
the English biometrieians of the Pearsonian school and the Scandi- 
navian statisticians and which expresses the deviations from the 
mean value in units of the dispersion (standard deviation). ]Kr. 
Mowbray uses the classical Gaussian form for ¢ (2). In statistical 
work it is, however, preferable to use the modern form instead of 
the classical notation which ~s used in precision measurements. 

The point binomial (p -{- q) '  for large values of s may approxi- 
mately be writ%on as ¢(x)  when both p and q lie close to ½. How- 
ever, in the majority of eases, the curves are skew, or p and q differ 
considerably from ½, and we must therefore adopt the Charlier type 
A and compute additional terms of formula (I) .  :For small values 
of q the type A does not hold, and we must resort to another form, 
the Charlier B type, of the frequency curve as expressed by the 
formula: 

F(2) = Bo#(X) + B..~#(2) + B~m~(x), 
where 

e-~sln 27rI 1 X k 2 ~3 } 
4/(2)= ~ [~r l t ( x - 1 ) + ~  3 1 ( x _ 3 ) + . . . ,  (II) 

Bo, B2, B~, A, ... are certain characteristics. 
Whenever p or q is small this form gives much better results 

than type A and is easier to handle in prac£ical computations. In 
type A it is in such cases necessary to compute 3, and often more 
terms, which when using the methods of moments in fitting the 
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curve, requires a large amount of labor. In type B it is in most 
cases sufficient to compute two terms only as for instance is shown 
in my paper in the P~'oceed~ngs, Vol. I I ,  p. 70. 

Turning now to Mr. ~owbray's numerical illustrations, I think 
the values he gives for q are to be considered as small, which leads 
us to one of the decidedly skew curves of the B type. At any rate 
it  is readily seen that the first term in type A does not suffice. For 
this very reason I regre~ to state that I can not agree with the nu- 
merical computations as given by Mr. Mowbray. This fact, how- 
ever, does not in the least diminish the value of the paper, which I 
trust will prove a stimulus to an extended study of skew frequency 
curves by the members of the Society. 

There is another matter I wish to mention in this discussion. 
Yr.  Mowbray apparently assumes an unique correspondence be- 
tween mathematical probabilities and statistical frequency rates 
(empirical probabilities). As probably some of you know from my 
treatise on "Probabilities," I am a rather outspoken opponent of 
such views. A mathematical probability rests wholly on a philo- 
sophical definition. A statistical probability is derived wholly from 
empirical methods and may perhaps have very little in common 
with the mathematical probability. Yet one sees, almost daily, 
statisticians apply the laws of mathematical probabilities to sta- 
tistical probabilities without testing if such statistical probabilities 
may be considered as approximations of the mathematical proba- 
bilities. Such a procedure I think is wrong. I t  is really surpris- 
ing why one sees so few tests about the stability of statistical series 
when we in the Dispersion Theory and the associated criteria of 
Lexis and ChaEier have a very simple method--and an extremely 
practical one---to ~est the presence and magnitude of perturbations 
in statistical series. ]~r. Mowbray's investigatio~ I think would 
probably have yielded better results, if  he had based i t  on the theory 
of dispersion. 

:~E. ALBERT H.  ~{OWBR&Y. 

AUTHOR'S ltEVIEW OF DISCUSSION ~: 

I am very glad indeed that Mr. Fisher has been induced to re- 
view my paper. The one point of g~eatest doubt in my mind at 
the time of presenting it was the propriety of using Gauss' Normal 
Curve. I t  was very apparent that the frequency function was more 
truly represented by a skew curve, but only a small section of the 
curve was to be considered, and this at about the mode which it 
seemed might have justified it. Mr. Fisher apparently feels that  
sufficiently accurate results could not be obtained by this method. 
He is a better judge on this point than I. 

At a later time I hope to do some further work on the problem 
along the lines suggested by ~[r. Fisher, but trust that if he or some 
other member of this Society finds time in the meantime for such a 
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study this will not deter them from making it and presenting us 
their results. 

While, as noted in the paper itself, the extent of chance variation 
in the incidence of loss is only one element in the determination of 
the question under discussion, it is a most important element. As 
experience accumulates and particularly if some method of group- 
ing and weighting is adopted for determining pure premiums by 
formula, it will become more and more important to have clearly in 
mind some standard of exposure to be considered dependable. 

THE ESSENTIAL FACTORS IN THE COMPUTATION OF THE COST OF 

WORK~"%fEN'S C02vfPEI~S&TION.~W. N. 2~[AGOUN. 

voL. I, ~eAe]~ 173. 

WmTT]~N DlSCUSSlOIV. 

Xl~. GEOI~OE D. xo01~: 

When one is in entire agreement with the essential factors of a 
paper, it is a difficult problem to discuss it, except %o bring out in 
bold relief certain statements occurring therein. 

A single sentence in Mr. Magoun's paper reading as follows: 
" I t  goes without saying that such a refinement in classifications 
is impossible for statistical purposes in general," has caused me to 
suggest that the title of the paper should be changed to read: The 
Essential Cost in the Computation of the Factors in Workmen's 
Compensation Insurance. Following this line of argument, I shall 
discuss some of Che practical difficulties that have arisen in the 
attempt to obtain those statistics which are deemed necessary, con- 
fining myself to the factor of exposure---the other factors such as 
]7niform Classification of Causes of Injury and Nature of Injury 
having at this time been practically standardized and a system of 
gathering the data having been compiled by the Statistical Com- 
mittee of the Workmen's Compensation Service Bureau. 

I t  would seem as though one of the causes why the extraordi- 
nary demand which now exists for actual and dependable informa- 
tion has not been met is fundamental. The factor of exposure is 
based on payroll and this in turn is classified in accordance with 
current underwriting practice. The workmen's compensation clas- 
sification code is an outgrowth of the now almost obsolete employers ~ 
liability business and this due to competitive methods has been 
extended and refned until it would seem as though further refine- 
ment could not be made. However, witness the special classifica- 
tions which have been promulgated by the New York Compensa- 
tion Inspection Rating Board since the advent of workmen's com- 
pensation in New York. This refinement has continued, so that 
we have over 1,200 classifications; such a large number becomes 
both a menace to accuracy as well as to the possibility of collecting 
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and tabulating exposure by classifications. The accuracy of the 
data is in direct proportion to the number of elassifieations and 
the more classifications are added the more difficult it is becoming 
to furnish such detailed and at present perhaps necessary analysis. 
The most difficult and comprehensive analysis at the present time, 
"Massachusetts Schedule Z," as has been pointed out by Dr. 
Downey in a former article, indicates that after a lapse of five 
years, only about thirty manual classifications will give an adequate 
exposure, and yet we are obliged to tabulate all of these minor clas- 
sifications without obtaining any dependable data whatever. 

Now, gentlemen, those present who have had or are now having 
actual experience in the compilation of this schedule, in all truth- 
fulness what would you say if each and every state of the many 
now having workmen's compensation laws were to require a similar 
schedule ? And yet upon the present basis for rate-making that is 
the method which should be followed. My endeavor is to bring 
out if possible a further discussion in the interest not only of an 
opposition to a further refinement but a curtailment of those classi- 
fications which we have already. I t  may be that the solution of 
the problem does not lie with either Dr. Downey's '" entrepreneural 
method" or the " r i s k  classification method" of the present system. 
I t  may be that a modification of both of the systems will give us 
the desired result. If  such a refinement is at present impossible 
for statistical purposes in general, why not in particular ? We are 
all interested in keeping the cost of the administration of the busi- 
ness at as low a point as possible and yet this item of the cost of 
compilation is becoming more and more serious each year as well 
as becoming more and more involved. Perhaps the fact of the 
matter is that the basis manual should have been compiled by 
statisticians and engineers instead of by underwriters; the statis- 
ticians to consider the essential features from an actuarial stand- 
point so that dependable data could be obtained upon which to 
build the rates scientifically and the latter to group the analogous 
hazards. The manual should then have been left to the under- 
writers to be applied in covering the risks. The grouping of anal- 
ogous hazards as has been pointed out has been attempted with 
more or less success by the Manual Committee of the Workmen's 
Compensation Service Bureau as witnessed in the new Basis Manual, 
but this or a similar grouping must be speedily recognized by all 
parties interested if any relief is to be obtained. 

What method presents itself? Not surely by the addition of 
more and more classifications ad nauseam~, as pointed out by Dr. 
Downey. No, certainly not. I t  may be found, however, in the 
groups which have recently been adopted. We are now coming to 
a time when enough dependable data on the larger classifications 
can be obtained. At least this may be so if we group the data 
tabulated from various states together. Why not then let us estab- 
lish for each group a basis rate for each state separately ? The 
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variations from the basis rate for each classification within the 
group might have a maximum, say of 20 per cent., not greater than 
10 per cent. or less than 10 per cent. of the basis rate. These 
variations to be founded upon present obtainable data or where the 
data is insufficient, the use of ~Ir. Mowbray's* formula for "The 
Determination of Pure :Premiums for Minor Classifications on 
which the Experience Data is Insufficient for Direct Estimate" can 
be applied. After the establishment of these factors why not dis- 
regard the keeping of statistics on individual classifications, con- 
fining ourselves to a set of groups, say 300 in number. The tabula- 
tion of this data by statisticians should not be unbearable to anyone 
and would tend to greatly strengthen the standardization of rates. 
Of course there is the objection that would be raised that a certain 
class within the group would become in time less hazardous due to 
improved machinery and appliances and the measure of this im- 
provement could not be obtained for rat~ reduction purposes inas- 
much as the experience was absorbed within the group of which that 
class formed a part, but any such improvement should appear in a 
more favorable pure premium on the group as a whole and could 
be studied in this connection. 

If in the plan proposed it would be impossible to obtain the ex- 
perience on certain classes within the group, is it not a fact today 
that the effect of schedule rating applied to certain classifications is 
absorbed by the experience of those classes as a whole, and there is 
no endeavor being made at the present time, that I know of, to keep 
the experience on schedule ra~ed policies separate. 

The foregoing are thoughts that have occurred by the way, and 
I believe would require intensive study to make them of practical 
value, but something must be clone in the near future or we will 
be completely swamped by the vast increasing amount of statistical 
information which is being required of us. 

ORAL DISCUSSIOn. 

~R. HARW00D E. RYAN: I want to say a word in regard to what 
~r .  Moore has said about classifications. I think we are misled, 
somewhat, about the classification so far as it relates to experience 
statistics. As a matter of fact, the classification is fast losing its 
usefulness excepting as a cross reference for the convenience of the 
underwriters and employers in finding the rate. The rate is com- 
posed of certain elements made up from group experience, and if 
we had an absolutely ideal system of grouping the classifications, 
you could have any number of classifications without multiplying 
the difficulties of getting experience data on the proper basis. You 
could lose sight of the classification, just as you do in personal acci- 
dent experience. What you do there is to look down the list of 

* Proceedings,  Vol. II,  p. 124. 
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classifications and then assign the risk to the proper hazard group; 
you then ignore the classification, so far as experience is concerned, 
and the experience used for rates is the group experience. I think 
we need not be too much worried about the multiplication of classi- 
fications, for. it serves to show that the policyholder, is being put in 
the right pigeonhole, and that, after all, is the main reason why the 
manual has reached such large proportions. 

mR. W. N. ~AGOU17. 

AUTHOR'S REVIEW OF DISCUSSIONS : 

One thought has occurred to me in connection with Mr. Moore's 
discussion, and that is whether there is not a connecting link be- 
tween the system of experience rating which may be developed and 
the reduction in the number of classifications---that is, by consoli- 
dation of several into one, and eliminating the unnecessary ones by 
a system of grouping. We are accustomed, I believe, to think of 
experience rating as a means of providing different rates for two 
plants that appear physically the same. One has a better experi- 
ence because of the moral hazard of the plant than the other, and 
that is reflected by experience rating. But the thought I want to 
bring out is this: In the manual we have such classifications as 
valve manufacturing and clock manufacturing, l~ow, there is no 
difference in the base rate for the man who makes a very large valve 
and the one who inakes a very small valve. Is it not going to 
be true that the man who makes a very large and heavy valve may 
reasonably be expected (other things being equal) to develop an 
experience which will increase his rate whereas the employer who 
makes only a very small valve will develop an experience which 
will reduce his rate. In other words, will it not be true that ex- 
perience rating may ~ake care of a situation at present unsolved, 
namely, that of adjusting the rate according to the size and nature 
of the product of a particular risk within a given classifieatiou 
entirely apart from the question of the moral hazard of such risk. 
I t  would seem to me that such a result would tend to make possible 
a reduction in the number of classifications in the Manual without 
causing any injustice to the individual assureds. 

There are two other points in Mr. Moore's paper to which I wou]d 
like to refer. 

First, in respect to the grouping of industries. Industries may 
be grouped according to the nature of the business or according to 
the degree of risk of injury. The International Association of In- 
dustrial Accident Boards and Commissions has completed a group- 
ing of industrial classifications, and this grouping proved to be of 
value at the Joint Conference* on Workmen's Compensation Rates 

~See proceedings of the Joint Conference published by the Insurance 
Department of the State of New York, p. 20. 
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held in New York City during the latter part of the year 1915. 
This grouping has the endorsement of the Casualty Actuarial and 
Statistical Society of America.* 

In utilizing a grouping based primarily upon the nature of the 
business, however, for rate making purposes, it is essential that 
underwriters and engineers shall determine the varying degree of 
hazard within a group. A group may contain a number of classifi- 
cations, all of a similar character so far as pertains to the nature 
of the produc~ manufactured, and yet there may be a wide varia- 
tion in the hazard. 

A grouping in accordance with the degree of risk of injury 
means a grouping together of classifications which should take 
substantially the same rate. So far as I am aware no such group- 
ing at present exists. I t  can only be prepared from experience 
and the experience necessary for the compilation of such a grouping 
must of necessity be built up from the experience in each individual 
classification. I t  would seem to be necessary, therefore, for some 
time to come to keep the individual experience by classifications if 
we are to ultimately have a grouping for rate making purposes 
along the lines suggested in ~Ir. ~Ioore's discussion. 

The other point which I wish to mention is in respect to the 
keeping of experience on schedule rated policies separately. The 
Penns3,1vania Compensation Rating and Inspection Bureau has 
devised and is nsing a system of cards for the purpose of keeping 
the experience on all risks which have been inspected and a schedule 
rate established thereon. The detailed data appearing on these 
cards is such that many different studies may be made, for example 
if arranged numerically by code numbers, groups are automatically 
formed, which can be compared by size of payroll, credits, charges 
or by specific items for which credits or charges are made. The 
Bureau is developing a record of experience, therefore, by indus- 
tries showing the exact effect of each item in the schedule as it ap- 
plies to each classification. This may be further refined by indi- 
vidual risks from the data appearing on the cards if it is desired to 
do so. As the cards are filed by code numbers and each card bears 
the Bureau file number, the system acts as an index so that if the 
inspection reports for any given classification are desired they may 
be readily obtained from the files by reference ~o the cards. 

* See  Proveedi~gs,  Vol. II, pp. 4-6. 
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SCHEDULE R&TII~G OF PER~AI~'Elq'T Ilq'JURIES.----G. F. "M'ICHELBACHER. 

voi,. L PAGE 257. 

WRITTEN DISCUSSIOn. 

MR. EDWARD S. GOODWIlq: 

This paper presents a feasible plan of valuing automatically the 
great majority of that important class of injuries which are per- 
manent in nature, through the use of arbitrary schedules, and sets 
forth for consideration excerpts from those which have been con- 
structed for the purpose. 

Any scale of compensation benefits to be acceptable in its en- 
tire D must produce a proper amount of compensation for all in- 
juries in the aggregate and, at the same time, distribute compensa- 
tion between specific cases in proportion to their relative importance. 
Further, as respects the specific case, the amount payable must be 
distributed to the best advantage; that is, both the rate and period 
of compensation must be so determined as to best serve the in- 
terests of the disabled workman. 

By applying the schedules to specific cases percentages of dis- 
ability are determined which may be conver~ed into periods of 
compensation through the application of the arbitrary rule of grant- 
ing four weeks' compensation for each one per cent. of disability. 
These in turn, even in the relatively few cases of more serious dis- 
abilities where life pensions follow the termination of such periods, 
are uniformly converted by the application of 65 per cent. of the 
average weekly wages into sums which represent the determined 
values, exclusive of life pensions, of the disabilities in terms of 
money. These, in the final analysis, are composite values produced 
by combining the influence of rates and periods of compensation 
which have been selected. Having in mind the source from Which 
the schedules, excerpts of which are given, were taken we are justi- 
fied in assuming that as a measure of compensation the plan pro- 
duces a scale of benefits sufficiently liberal in the aggregate, and 
to that extent meets our requirements. 

Considerable space might be here devoted to the discussion of 
Tables I, I I  and I I I  but, as they are all based on personal judg- 
ment and have been systematically compiled, it seems best to waive 
any minor differences of opinion and accept them as examples of 
constructive effort and proceed to consider the problem further upon 
the basis of ultimate results. 

Having assumed that a combination of the values of all cases as 
.finally expressed gives an aggregate amount o{ compensation tha~ 
is equitable the question arises as to the fairness of the plan when 
applied to the specific case, having in mind not a composite value 
but rather the correctness of both the period and rate of compen- 
sation. 

19 
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At this point, the following facts may well be emphasized; that, 
ignoring for the time being cases involving life pensions and limits, 
the rate of compensation is in all cases 65 per cent. of the average 
weekly wage and in like manner the period of compensation in 
weeks is four times the finally determined percentage of disability. 

I t  would seem that, while a fixed rate and arbitrarily determined 
percentages may produce correct values, they do not necessarily 
permit of an ideal method of distribution as respects rate and 
period. For instance, for a disability rated 60 per cent., 65 per 
cent. of wages is payable for 240 weeks; for a less serious disability, 
say one rated at 20 per cent., the rate remains constant at 65 per 
cent. but the period is 80 weeks. The resulting amount of com- 
pensation for the first 80 weeks is the same in each instance and 
consequently the worknnan most seriously disabled and therefore in 
need of a greater amount of assistance may receive the lower total 
income. To illustrate: I f  we assume that the determined respec- 
tive percentages of disability and losses of earning power are rela- 
tively the same (and they must be at least roughly proportionate 
if the schedules are properly graduated) then the man 60 per cent. 
disabled may earn about 40 per cent. of his wages and receive as 
compensation 65 per cent., total 105 per cent. ; the man only 20 
per cent. disabled may earn 80 per cent. of his w_ages and receive as 
compensation 65 per cent., total 145 per cent. The situation is 
further aggravated by the fact that at the outset the more seriously 

:injured man has a lesser chance of earning even the lower percent- 
age of wages ascribed to him than has the other of earning the 
higher figure. 

From the foregoing it would appear that if we assume the amount 
of compensation as finally expressed by the product of rate and 
period to be correct for each case it would seem better in minor 
cases of disability to ex~end the period with an equivalent reduction 
of rate. If  the periods thus produced prove to be too extended then 
a fair assumption would be that the amount of compensation for 
such minor cases should be reduced, preferably through the opera- 
tion of a reduction from the 65 per cent. rate, and the saving added 
to the benefits prescribed for the more serious cases. 

A man who has been seriously disabled, say to the extent of 80 
per cent., receives 65 per cent. of his average wages for 240 weeks 
and then a pension of 20 per cent. for life, an abrupt drop even 
though he may have regained a portion of his former earning power. 
As rehabilitation is not instantaneous at the end of 240 weeks or 
any arbitrary period a gradual grading off of the rate of compen- 
sation with a corresponding extension of period might well be in- 
corporated in the plan to advantage. I f  in very serious cases this 
were supplemented by adding thereto the saving which could be 
made in connection with the treatment of minor cases a more 
humane plan would result. This is particularly true in that the 
20 per cent. is supposedly a rather scant provision, in the event that 
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the workman has dependents incapable of self-support. Inci- 
dentally, a good distribution would follow such a grading in that 
compensation would be conserved to meet subsequent needs in- 
stead of being exhausted in whole or in part at an earlier date 
simply because it was available at that time in quantity. 

In conclusion, it may be stated that the plan outlined seems to 
possess advantages over some existing methods of valuation in that 
it gives consideration to certain of those factors of importance not 
ordinarily considered, but that it might be improved by providing for 
a different distribution of the payments as respects rates and 
periods of compensation and possibly to a lesser degree between dis- 
abilities of varying degrees of severity. The discussion of certain 
features has been purposely omitted in order not to duplicate data 
already available in Volume XV, pages :[66 to 173, Transactions 
of the Actuarial Society of America, where a discussion of Profes- 
sor Whitney's views may be found. 

i%IR. ~WILLIA_~ LESLIE: 

I have only words of commendation for Mr. l~[ichelbacher's clear 
and lucid statement of the compensation problem presented by per- 
manent injuries and the attempt in California to solve that prob- 
lem by schedule rating. However, no matter how staunchly we 
may advocate the economic and social principles involved in 
schedule rating of permanent injuries, we are at once struck with 
the vast number of assumptions based upon a priori reasoning 
and investigation which were required in the construction of the 
permanent disability rating tables described by Mr. Michelbacher. 
A certain fear is bound to creep into our minds as to whether or 
not the tables applied in practice will measure with sufficient ac- 
curacy the degree of disability which is likely to result from a cer- 
tain injury. In making any practical tests to determine the ac- 
curacy of the tables, there should be borne in mind Mr. Michel- 
bacher's statement ¢o the effect that the tables deal with the aver- 
age man so far as education, health, adaptability, etc., are con- 
cerned and sufficient cases should be examined to make this aver- 
age man the basis of the test. 

In advance of a practical test, one would be very much more in- 
clined to believe in the accuracy of the tables if more stress had 
been 1Md on the reasons for making certain assumptions and, where 
experience elsewhere had been followed, the reference had been 
given. 

Yery briefly, what are the points about the construction of the 
schedule, which may lead us to doubt its correctness ? 

In establishing a relation between the ratings for the same in- 
jury and occupation at age :[5 and age 75, Mr. Michelbacher quotes 
Professor Whitney's original assumption that a 10 per cent. dis- 
ability at age 15 corresponds to a 20 per cent. disability at age 75. 
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He then states that the tables were based on the assumption that a 
10 per cent. disability at age 10 corresponds to a 17½ per cent. dis- 
ability at age 75. This change has evidently been made because 
of a resulting simplification in the formula connecting ages 39 and 
75. I t  seems like a confession of weakness as regards the ac- 
curacy of the assumption, because a change of 2½ per cent. in a 
rating at age 75 is very considerable. In  fact, it is just one-half 
the amount of change in the ratings at 75 found upon going from 
one table to the other. At this point of his paper I believe Yr. 
~[ichelbacher should have explained fully the basis of Professor 
Whitney's original assumption, together with the reason and jus- 
tification for modifying it. As it now stands, one is led to believe 
that it  would be fully as correct to say that a 10 per cent. dis- 
ability at age 15 corresponds to a 15 per cent. disability at age 75 
or that a 10 per cent. disability at age 15 corresponds to a 25 per 
cent. disability at age 75. Under the California law, which allows 
four weeks' compensation for each one per cent. of disability and 
a maximum weekly compensation payment of $20.83, a difference 
of even 2½ per cent. may mean a difference of as much as $208.30 
in the amount of compensation payable. The tables themselves 
have been worked out to give ratings to one-fourth (¼) of one per 
cent. and, therefore, the relation between the ratings at ages 15 
and 75 should be established on a basis which we are reasonably 
satisfied is more substantial than guess work. 

The assumption has been made that a boy of 15 has perfect 
power of accommodation and a man of 75 has none. Further, that 
this power of accommodation is a linear function of the age and de- 
creases uniformly with the increase in age. How would a change 
in this assumption affect the tables? Suppose instead of assuming 
ages 15 and 75 as the lower and upper ages respectively, ages 20 
and 60 had been taken. A new assumption connecting the ratings 
at ages 20 and 60 is all hhat would have been required, which pre- 
sumably could have been determined as accurately as the one used. 
A change, therefore, in the limiting ages of the tables would only 
change the ratings between the limiting ages in so far  as it  would 
affect the correspondence between the ratings at the upper and 
lower ages. Suppose, however~ that instead of the power of ac- 
commodation being a linear function of the age, it were to decrease 
rapidly between ages 15 and 30, stay nearly constant between ages 
30 and 45, decrease rapidly again between ages 45 and 65 and 
then decrease slowly to age 75. This or any other similar assump- 
tion might be made and could probably be supported by fairly 
conclusive reasoning. I t  would obviously make a material differ- 
ence in the ratings at various ages. 

In  constructing the plus and minus tables, additions were made 
to the ratings at age 75 and by keeping the ratings at age 15 con- 
stant the ratings for intermediate ages were found by interpola- 
tion. Is it correct to keep the ratings at age 15 constant for the 
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same injury in all occupations? If  for the standard table there 
is a certain relation between the ratings for ages 15 and 75, then 
should the same relation exist for other tables ? The tables about 
which ~r .  ~ichelbacher is talking have been formed on the basis 
of one set of answers to these questions. What result would it 
make in the tables to assume for instance that the ratings at age 
15 should vary for different tables or that the same relation between 
the ratings at ages 15 and 75 should exist in all tables, or that both 
of these conditions should exist? How would such tables work 
out when applied to practical eases? The answers to these ques- 
tions would involve considerable work, but would undoubtedly be 
e~remely interesting. They do not affect th4 theory of schedule 
rating but they do affect its practical application very materially. 

The assignment of ratings to various injuries for the standard 
man and the assignment of occupations to various forms depends 
upon judgment, backed up by foreign experience and local investi- 
gation, and, therefore, may be right or wrong according as the 
judgment used was good or bad. This condition would exist no 
matter how correctly the assumptions used in preparing the tables 
had been made. I t  is one of the necessary evils attending the 
introduction of a new plan, for which there exists no statistical 
basis; but it is in my opinion of minor importance as compared 
with the construction of the tables themselves. I t  will take but a 
comparatively short time to accumulate sufficient data on which 
to establish relative ratings for injuries and occupations, but it 
will take a very long time to collect enough data to determine the 
relation between the ratings for different ages. 

I t  is rather interesting to note that California statistics show 
the average age of injured workers to be lower than 39. I pre- 
sume this age was taken in the construction of the tables because 
of a calculation made by Professor Whitney, which is described in 
a publication of the California Industrial Accident Commission 
as follows: 

" I t  was assumed that a man of age 39 could be taken as typical 
of the whole working population; that is, that the average cost for 
compensation to all workmen as a whole would be the same as the 
cost for a man of 39. This was based upon an actuarial computa- 
tion of the cost of compensation among a population between the 
ages of 15½ and 59½. These limits were taken after a study of 
the census figures for California." 

The establishment of the 5~ occupational groups is particularly 
commendable, not only because of the greater ease in constructing 
the original tables, but also because of the readiness with wlfich it 
lends itself to the rating of additional occupations. 
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ORA/~ DISCUSSIOI~*. 

M~. I. M. Ru~INOW: There is quite a difference in the character 
of Mr. Michelbacher's and Mr. Goodwin's papers. I agree with a 
good deal that Mr. Goodwin has said in his paper. Of course, ~Ir. 
Goodwin's criticism should have been directed toward the ordinary 
dismemberment schedule as well. 

I think the California plan has been overestimated, although 
there are two very definite virtues of that plan which I think need 
not be minimized. But because of these two existing virtues the 
fact has been disregarded that there are a great many faults in the 
remainder. There are two reasons why the California schedule is 
superior to any of the twenty-seven dismemberment schedules ex- 
isting in the various states, and they are that it recognizes the in- 
fluence of age and occupation. Whether these factors have been 
properly weighted or not I don't know. Of course, nobody knows. 
Take, for instance, the assumption that the factor of age is a con- 
stant, so that compensation increases on the assumption that the 
injury or disability increases in direct proportion to the rise in age. 
That is a rather broad assumption. I don't know what there is to 
substantiate it. I somewhat doubt it. The best thing that can be 
said of the California schedule is that it presents the judgment and 
observations carefully made by careful and honest people. 

I am discussing the California plan rather than Mr. Michel- 
bacher's paper, because he has correctly and carefully described that 
plan. After we have given those two credits to the California plan, 
I think we all recognize that it carries several faults. I t  still re- 
tains full payment for part time in cases of disability that are 
partial in character and may last for life. 

Now, there is one criticism that may be made of the California 
plan. I am not familiar with the conditions in California, and 
do not know whether the schedule has any binding legal force or not. 

I am always suspicious of a statement that any particular law 
is satisfactory to everybody. I f  you talk to people in New York, 
everybody is satisfied with the New York act. I f  you go to Massa- 
chusetts, you have the official statement that the act is satisfactory 
to everybody. The fact that no one kicks is not evidence that a 
plan is a good one. 

A peculiar feature of the California Act is that it recognizes 
temporary and partial disability. Now, if a man suffers from 
temporary partial disability, he is entitled to get partial compensa- 
tion as long as the temporary disability lasts, which may be three 
hundred weeks. No one can tell whether the thing is temporary or 
permanent until the man is dead. After that, of course, we know 
there is no chance of improvement. There are a great many con- 
ditions which I think need not necessarily be permanent. So there 
is at ]east in law a selection between the two methods. The criti- 
cism of the California system is that it begs the entire question. 



DISCUSSION. 289 

If  you take the German or Austrian experience you will see aff~r 
thirty or thirty-five years they have at least developed a large body 
of experience. They have had hundreds of thousands of permanent 
partial disability cases which have been adjusted by all kinds of 
people, and as a result of those thousands of adjustments and thou- 
sands of discussions, considerable judgment has been involved. As 
a matter of fact, in Europe they use dismemberment schedules in 
an advisory capacity, indicating the probable disability in various 
injuries dependent upon various occupations, and a man can study 
those books. 

Now, if you assume that you know it all, and adjust your injuries 
on that know-it-all theory, then you lose all your chances of learning 
by experience. The California people had the opportunity to get 
the experience. I have no criticism to make of Mr. ~Iichelbacher's 
actuarial or mathematical basis. But the trouble is that it also 
assumes the correctness of the original schedule, for which there 
was no basis of information. Secondly, it assumes the absolute 
correctness of the rehabilitation theory, which I think in many 
cases is obviously inoorrect. I doubt the basis of truth of that 
principle. 

I think that people injured so as to suffer permanent disability 
are entitled to specific consideration, just as a patient who comes 
to a doctor is entitled to have himself examined and not be treated 
according to actuarial formulas. I think you will reco~omize that 
that comparison is a valid one. 

We are dealing with social diseases. I have not the time to 
analyze ~he cases that ~ r .  Michelbacher mentions; but the fact that 
your arithmetic balances will not furnish a man or his widow with 
bread and butter. 

MR. ALBERT It. I~OWBRiY: I would like to call attention to the 
fact that the fundamentals of the California plan were presented 
by Professor Whitney in a paper before The Actuarial Society of 
America appearing in the Transactions, ¥ol. XIV, p. 308 et seq. 
The discussion took place at the next meeting and is reported in 
the TransavHons, Vol. XV, p. 166 eb seq. I think it would be well 
for the students who wish to follow the whole problem to read this 
paper and discussion. I t  is also perhaps in order to point out that 
some of the members of the Massachusetts Industrial Board were 
rather favorably impressed with the California plan, and certain 
studies were made by employees of the Board in Massachusetts of 
typical cases, and those are reported in the second annual report 
of the Industrial Board of Massachusetts, which, perhaps, will throw 
some light on this discussion from a practical point of view. 

M~. G. F. MIOHEr,BAC~I~R: The question of partial temporary 
disability is disposed of by applying the definition of "permanent 
injury" to the individual case. If  a man has not lost a function or 
a part of his body, he receives compensation for partial temporary 
disability while partially disabled. 
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MR. RUBI~OW: Of course, every injury is the loss of a part of 
the body or the loss of a function. 

M~. MIOHELBXO~LER: I mean permanent loss of function or dis- 
memberment. A man must have suffered an injury resulting in a 
stiff finger, or the partial loss of an eye, or a dismemberment, if he 
is to be considered permanently disabled. I f  the injury results in 
a bruise or a fracture, or a disability of that character, a man re- 
ceives compensation for total disability while the total disability 
lasts, and then compensation for partial temporary disability as 
long as partial disability lasts, with, of course, proper regard for 
the limits set forth in the Act. I think that answers that question. 

About the theory itself, I don't think Professor Whitney ever 
intended the theory to be absolutely scientific in every way. The 
question of considering the power of accommodation a linear func- 
tion, as far as age is concerned, has been discussed a great deal. 
Mr. Phillips of St. Louis, for instance, assumes that the power of 
rehabilitation varies with the hardening of the arteries, and has 
used blood pressure statistics to develop a more or less complicated 
theory of accommodation. 

Ma. RumNow: My objection is to that method without indi- 
vidual attention. 

MR. MICHELBAC~ER: The man does get individual attention. 
These,cases remain within the jurisdiction of the Commission for 
245 weeks. I f  the Commission finds that an award is excessive, it 
may decrease it or it may increase it if it is found to be insufficient. 

I am not in favor of using detectives to trail a man in order that 
his compensation payments may be terminated as soon as he helps 
himself by making an honest attempt to secure employment. This 
method ~kes away the incentive to get out and find a job. The 
proper method is to encourage the injured man to secure work in 
which he can use his injured member, and for that reason we give 
each permanently injured employee the amount of money which 
we have determined the average man of average health and of 
average inherent adaptability in each occupation requires to enable 
him to get on his feet again and then turn him loose to find his 
own salvation. The period of time covered by these payments gives 
the average man sufficient time to rehabilitate his earning capacity. 
I f  the amount awarded in this manner is excessive, a certain part 
must be considered a subsidy well spent in re-creating an honest 
and industrious worker. I f  it is not sufficient to cover the actual 
period of disability the following section of the Workmen's Com- 
pensation, Insurance and Safety Act provides additional compen- 
sation to carry the worker along until the disability has terminated: 
"Nothing contained in the foregoing schedule of permanent dis- 
ability indemnity shall be held to limit the amount of compensa- 
tion recoverable for any such permanent injury during any period 
of total incapacity resulting from that injury." 
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]~R. G. F. MICHELBACHER. 

AUTHOR'S REVIEW OF DISCUSSIONS: 

I thiner Doctor Rubinow assumes that the rehabilitation theory 
has been accepted absolutely in California and carried to its logical 
conclusion in the provisions of the law relating to Permanent Dis- 
ability. I pointed out in the second paper that this theory has not 
been accepted in California for serious permanent injuries. That 
is to say, there is a limit beyond which the injured employee in 
California is assumed not to be able to fully regain his lost earning 
capacity, and it is for this reason that pensions are allowed for 
serious permanent disabilities. In other words, it is assumed that 
the rehabilitation theory works well up to a 60 per cent. permanent 
injury, and that if a man receives an injury which is rated over 
60 per cent., he cannot fully regain his earning capacity; that 
handicapped by so serious a disability, he cannot be expected to 
regain more than a maximum of 40 per cent. of his former earning 
capacity and for that reason some permanent pension must be pro- 
vided to make up the difference between what he can theoretically 
earn and 40 per cent. of his former earnings---the amount he must 
be given to insure his own upkeep. 

Under this theory payments are made for 240 weeks to enable the 
injured man's family to rehabilitate itself, and then following these 
payments the injured man is given a sufficient permanent pension 
to enable him with the amount of wage he is physically able to earn 
to take care of himself. I t  is taken for granted that the family 
will get along satisfactorily after the payment of compensation for 
~40 weeks--the period for which death payments are made. 

Now, as far as the California plan is concerned, it is an attempt, 
under the present system, to aSminister the Workmen's Compen- 
sation Act automatically. There are plenty of checks and balances. 
Doctor Rubinow has pointe~ out that the Schedule is not a hard 
and fast rule. I t  is not necessarily adhered to in each decision. 
In fact, there are several decisions of the Commission where the 
Schedule has not been strictly followed. The Schedule has been 
adopted by the Commission as a guide, and I think nearly every 
one will agree that some sort of guide which will insure a standard 
method of taking care of these cases is perfectly legitimate. 

When I spoke of the present method of administering Work- 
men's Compensation Acts, I referred to the absolute impossibility 
of rating permanent disabilities in, say, California in exactly the 
same way as they are rated in Europe. I f  you will take the defini- 
tion of permanent injury which we use in California, namely, an 
injury that involves either the loss of a function or a part of the 
body, you will find that there will be in the neighborhood of six 
hundred cases per year, or two or three cases for each day the Com- 
mission offices are open. The Commission at the present time is 
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almost flooded with litigation, and as this pressure increases, the 
personal attention which the Commissioners are able to give these 
cases is, of course, diminishing. I venture to say the decisions of 
~h.e Commission are now largely written by a legal department and 
are in the majority of cases merely signed by the Commissioners. 
Of course, that is not a commendable state of affairs. I t  is abso- 
lutely essential that the procedure be limited to cases where there is 
actually a controversy. The Schedule has reduced the number of 
cases heard by the Commission by, I should say, one-third, and has 
therefore allowed the Commission more time to deal with cases that 
involve real mooted questions. 

With reference to Mr. Leslie's discussion which is devoted almost 
entirely to a review of the assumptions which were made at the 
time the schedule was constructed, it should be pointed out that in 
general the assumptions were made as simple as possible. I t  was 
realized that there would be considerable opposition to a schedule 
based upon empirical assumptions and in order to remove any 
obscurity which might be introduced by the use of complicated 
formulas of one sort and another, it was thought wise to limit the 
application of the theory to as simple a form as possible, l~or this 
reason, the power of accommodation was assumed to be a linear 
function of the age. This permitted the use of simple interpola- 
tion in deriving the values for the various ages. The fact that these 
values are carried to the fine point of one-quarter of one per cent. 
need not necessarily prove their incorrectness, for this refinement 
was made in order that attempts to use the table for various ages 
would produce uniform results. If  the table had been computed 
for every tenth age, for example, it would not have been necessary 
to make this refinement, but in the use of a ~mble of this character 
for intermediate ages, it is absolutely certain that an attempt would 
have been made to interpolate a value for the age in question. 
Realizing this fact, values were computed for odd ages and a rule 
was inserted in the schedule requiring the use of a definite proce- 
dure in determining ratings for all ages. This provision has had 
the effect of definitely establishing one rating for each injury, age 
and oceupagon. 

As I have stated, the assumption that the power of accommoda- 
tion is a linear function of the age has been severely criticized. I t  
is probably not the scientifically correct assumption, but any other 
theory with reference to this assumption can be based on nothing 
but a more elaborate hypothesis, and with the idea of simplifying 
the theory underlying the schedule, the assumption of a linear func- 
tion was the simplest assumption that could be made. 

With reference ~o the assumption that the ratings at age 15 
should not vary for different tables, it is merely necessary to point 
out the fact that there can be no occupational factor in the case of a 
boy of age 15, for it is difficult to conceive of a case where a boy 
of age 15 has become definitely established in an occupation. To 



D~SCUSSZO~r. 293 

be sure, there may be eases where a boy of age 15 has entered upon 
his period of apprenticeship, but a provision in the Act requiring 
that compensation be computed on the basis of the wage this boy 
will theoretically earn at the attained age of 21 removes any possi- 
bility of discrimination in his case. The fact that the relation is 
the same between the ratings for ages 15 and 75 in all tables is 
again an assumption which makes for simplicity. Other methods 
have been suggested and Mr. Phillips of St. Louis has even gone so 
far as to eliminate all tables except Table " A  " and to provide a 
series of factors or differentials whereby ratings in this table may 
be extended to cover the various degrees of occupational use. 

The assumption of 39 as the average age has caused considerable 
controversy, principally because no one has ever been able to cheek 
this figure. The fault probably lies with the writer who has not 
made clear the reason for this assumption. Age 39 is not the 
average age of workers who are injured in California. As a matter 
of fact, it is slightly higher than the average age of.. injured workers 
anywhere in the United States. I t  is, however, the average age of 
the working population in California and was taken only after a 
careful computation which involved the use of population figures 
taken from the 1910 census for California. Using these figures, 
it was ascertained that the average age of persons between the ages 
of 15½ and 59½ in the population of the State was 36. On the 
assumption that age 65 is probably more nearly the " scrap-heap" 
age of industrial workers, this result was advanced to age 39. I t  
should be noted that in this computation the population of working 
age was taken and that no attempt was made to find the injured 
workers' population or ~he working population. I t  is also interest- 
ing to note that age 39 is the average injured annuitants' age in 
California, this fact having been established by the following com- 
putation. I t  was assumed that 8,892 injured persons were sent to 
purchase 3½ per cent. life annuities computed on the basis of the 
American Experience Mortality Table for their respective ages. 
In order that these annuities might more nearly conform to the 
compensation payments, the continuous annuity was used as a basis 
for this computation, as the value of this annuity is a very fair 
approximation of the value of the annuity which is payable fifty- 
two times per annum. It  was determined that the cost of these 
8,892 weekly life annuities would be $159,102.41, or an average 
cost per annuity of $17.8928. The cost of a similar annuity com- 
puted for age 39 is $17.1946. Consequently, age 39 may be as- 
sumed to be a very reasonable approximation when the interest rate 
is 3½ per cent. 

The assumption of the relation between the ratings for the same 
injury and occupation at age 15 and age 75 was first made by Pro- 
fessor Whitney, who assumed that the disability for the boy of age 
15 was one half the disability for the man of age 75 who had sus- 
tained a 20 per cent. impairment. In modifying Professor Whir- 
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ney's formula based upon this assumption, it was necessary to some- 
what materially alter this assumption in order to secure a working 
formula. I t  is acknowledged that the rela,t, ioa,,which produces the 
result shown in the schedule under Table A, namely, that a 10 
~er cent. disability at age 15 corresponds to a 17½ per cent. dis- 
ability at age 75, is entirely the result of this endeavor to create a 
workable formula. In other words, it is an accidental result due 
to the desire to simplify the method of procedure, and may or may 
not be a "confession of weakness." You must understand that at 
the time the schedule was constructed, considerable study was given 
to the problem, not that complicated formulas might be derived, 
but that the formulas which were used might be made as simple 
and understandable and workable as possible. Any one w~th care- 
ful study at that time could have made an assumption substantially 
as correct as this one. This is admitted. But results obtained by 
the use of this formula were results which could be justified by 
general reasoning and they were consequently taken in the absence 
of definite information to the contrary. In this connection, the 
following interesting check on this assumption may be mentioned. 
In evaluating injuries for the standard man who had been assumed 
to be an unskilled worker, it was found necessary to request the 
aid of surgeons. The first blank prepared with this object in view 
asked for several estimates for each injury based upon varying ages, 
and it is interesting to note that in the opinion of the surgeons 
furnishing the estimates, the percentage corresponding to 10 per 
cent. for age ,group 20 and under was about ~6 per cent. for age 
group 61 )'ears and over. These limits would ~ve a greater varia- 
tion in the ratings for ages 15 and 75 than those assumed. Conse- 
quently, the rating tables, if anything, lean toward conservatism, 
as far as this factor is concerned. 
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REVIEWS OF BOOKS AND PUBLICATIONS. 

A Standard Accident Table as a Bas~s for Compensat~o~ Rates. 
By I. ]t/I. Rubinow, Ph.D., Chief Statistician, Ocean Accident 
and Guarantee Corporation, Ltd. l~ew York, The Spectator 
Company, 1915. Fp. 63. 

Contrary to what at first glance one would expect from its rifle, 
this booklet is not chiefly a table or series of tables of figures. The 
" standard accident table" referred to, as a masher of fact, fills one 
page only (or at the most two to three pages, if three or four sup- 
plemental tables be included), while the bulk of the matter consists 
of text description; first, of how and why the construction of the 
~able came to be ~mdertaken (10 pages), second, of the method of 
deriving the several elements embodied in it (27 pages), third, of 
certain supplemental factors (13 pages), anti fourth, of methods of 
applying the standard table for practical purposes (8 pages). 

The published title gives little indication of the precise scope and 
purpose of the standard table. What the table embraces is only 
distribution of accidents according to extent of disabili~, or more 
exactly, according to a classification of disabilities designed to cover 
the various kinds and degrees for which rates of compensation are 
specified in American compensation laws. Its purpose though ul- 
timately to serve the general end somewhat vaguely indicated by the 
title, is, to be quite specific, to afford a basis for the calculation of 
the differences in cost of compensation between different state laws, 
that is, to calculate state differentials. 

One further point is to be noted to make the nac re  of the table 
dear, and this brings out the essentially important constructive 
thing done by Dr. Rubinow and also indicates such justification as 
there is for calling it a "standard" table. The table is a com- 
posite, utilizing all available statistics, both American and foreign, 
which would assist in calculating what is the distribution of acci- 
dents according to extent of disability, which may be regarded as 
normal, so to speak. In other words, it is essentially a hypothetical 
table indicating in proportions per 100,000 what, according to all 
the statistical evidence available when the table was constructed, the 
distribution of accidents by extent of disability may be expected, in 
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the long run, to be. The measurement of differences in cost be- 
tween two compensation laws is to be accomplished by calculating 
the cost of 100,000 accidents distributed as in the standard table, 
lander the compensation schedules of each law. 

Now the size and difficulty of the task of constructing such a 
table can scarcely be realized by anyone who is not familiar with 
the lack of uniformity both in schedules of compensation and in 
the statistics of experience in different countries, not to mention the 
entire lack of data for some items necessary for the table to make it 
of practical use for American laws. Dr. Rubinow's work in over- 
coming these difficulties, so far as possible, is a revelation both of 
the seriousness of such difficulties when combined experience of dif- 
ferent countries is needed, and of his patience and ingenuity in 
calculations, estimates and deductions to overcome them. I t  is 
perhaps not too high a characterization to style it a brilliant piece of 
statistical work. 

But this is not to say that the work is wholly beyond criticism. 
Passing over masers of typography, form, and English, concerning 
which, however, the booklet is not irreproachable, more serious 
criticism can be made of the accuracy of the estimates and calcula- 
tions made in arriving at the figures in the table. Some of these, 
at least, when closely examined, reveal a certain looseness which 
tends to disturb confidence in the table. To cite only one example 
here, the proportion of fatal accidents adopted for the standard fable 
is that shown by the first year's experience in ]~[assachusetts. This 
was found to be 888 on the basis of the standard accident defini- 
tion used for the table throughout. But the Massachusetts figure 
was not adopted without comparison with European experience, as 
the result of which Dr. Rubinow records as a check on the Massa- 
chusetts figure 837 as the average fatal accident frequency in Aus- 
tria, Germany, Italy and Russia. But 837 is incorrect for this in 
two ways. In the first place, it is not the correct average of 1,048 
(Austria), 750 (Germany), 746 (Italy), and 78~ (Russia), the 
~gures given for those countries, the correct figure being 831. 
This may be either an arithmetical or typographical error and is, of 
course, not very important. More serious is the fact that to arrive 
at this average, Dr. Rubinow did not reduce the Italian and Rus- 
sian figures to the same basis as those for Austria, Germany and 
Massachusetts, that is, to proportions of total accidents causing dis- 
ability of more than one day. The Italian figure used is the pro- 
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portion of accidents with disability of over five days, and the Rus- 
sian the proportion of accidents with disability of over four days. 
Dr. Rubinow did not overlook this discrepancy but dismissed it 
with the statement that in both cases "the true average would be 
somewhat smaller" if such a reduction had been made. But if Dr. 
Rubinow had made the actual reductions by the same methods he 
employed in the other cases he would have found that instead of 
'~ somewhat smaller," the Italian and Russian proportions would 
have been reduced very considerably, from 746 and 782 to as low 
as 560 and 656 respectively,* and this would make the average for 
the four countries 746, which is far from being as good supporting 
evidence for the l~Iassaehusetts figure of 888 as the figure 831 cal- 
culated by Dr. Rubinow. I t  is, perhaps, only fair to add that defects 
of this sort are not so serious where, as in this case, only approxi- 
mations are claimed for the work, as they would be if exactness 
could be expected. 

Turning from details, the natural and most important query is 
how convincingly, on the whole, does the table support its title of 
"standard." To one side of this question, considering it, that is, 
as a formulation of what such a table must contain, the answer 
must be decidedly favorable. In this respect, the value of Dr. 
Rubinow's service in laying a strong foundation for future de- 
velopment is clear. But on the other side, the figures worked out 
in this particular table are by no means so convincing. Let us 
hasten to add that lack of conclusiveness here is not the fault of Dr. 
Rubinow. I t  is due rather to the character of the materials avail- 
able for the purpose. On the whole, the present reviewer is in- 
clined to think that in view of what he had to work with, Dr. Rubi- 
now probably made as good a table as could then be made. But 
after following through the almost tortuous calculations, estimates, 
and piecing together required for most of the table either to arrive 
at any figures at all, owing to almost total lack of appropriate data, 
or to make possible comparison of data from different sources, one 
cannot but be impressed with the inadequacy of the data for the 
achievement of conclusive results. 

* I t  should be explained, perhaps, that  to make these computations it was 
necessary to assume in the table given by Dr. :Rubinow on page 18 an even 
distribution of accidents causing disability of 1 to 7 days, and for con- 
venience the reviewer used an even 5 per cent. as the proportion of all acci- 
dents for each day. 
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All of which is but to say that Dr. l~ubinow has well mapped the 
road, and achieved valuable tentative results, but that conclusive 
results must await the accumulation of more adequate data. And 
herein lies a moral for the movement to bring about standardization 
and uniformity in accident and compensation statistics. I t  is along 
that way that the shortest road te adequate American experience 
for such a standard table, which is precisely the thing needed, lies. 

LEONann W. HATCH. 

Industria~ Accident Prevention. By David S. Beyer. New York, 
Houghton Mifflin, 1916. 421 pages. 

Under the above title a new and interesting treatise in the safety 
field has recently been published under the authorship of ]Kr. 
David S. Beyer, manager of the accident prevention department of 
the ]Kassachusetts Employees Insurance Association. 

The subject is handled successively by sections or depar~,,,ents in 
the following order: General phases, building construction and ar- 
rangement, power generation and distribution, machine construc- 
tion, special industries, fire hazard, explosive hazard, and personal 
elements. 

The work is largely encyclopedical in its nature, that is, the 
author has evidently set himself to the task of educating the layman 
in regard to the needs of safety work and to acquaint him with the 
methods by which some of these needs have already been met. In 
keeping with the idea of making the book readable to the layman, 
who the author evidently believes would not understand working 
drawings or perspectives, the book is illustrated almost entirely 
with photographs "which carry more conviction than drawings" 
as the author puts it. The vast majority of the photographs are 
from the Ilnited States Steel Corporation and its subsidiaries. In 
fact, as a criticism, it may well be stated that undue emphasis has 
been laid on the steel industry as compared to others and in view 
of the fact that most of the photographs shown have already 
been published by the Steel Corporation in pamphlets and other 
forms, this criticism appears to be more justified. They are, how- 
ever, accompanied by clear and concise descriptions which offer 
many valuable suggestions to the technical reader as well as the 
layman. 

The photographs taken from scenes of catastrophes and accidents 
are sufficiently vivid to convince the most indifferent reader thai 
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the presefit propaganda for "Universal Safety" is not based on 
any flight of imagination, but is rather the natural revulsion against 
the negligence of past decades which made possible such calamities 
as purported. 

I t  will be regretted at least by some that the author, in his zeal 
to show a great number of the safety devices now used, has included 
many of questionable value and that in the illustration of safety 
practices, he has resorted to what may well be termed "negative 
instruction," that is, showing things as they should not be rather 
than confining his illustrations to conditions as they should be. 
The negative method of education is viewed as a dangerous one by 
many experts in the field today. 

These features, however, will undoubtedly be excused in the 
minds of many on the ground that they tend to make the subject 
matter exceedingly readable and interesting and undoubtedly this 
is true in many instances. 

The work as a whole is a credit to the author. I t  bears the stamp 
of care in research. I t  represents a great amount of work and 
will undoubtedly be instrumental in bringing converts to the safety 
movement from hitherto uninterested classes. 

Wisconsir~ Industria~ Commission,. Industrial Accidents, July 1, 
1912 to Dec. 31, 1914. ]~adiso~, 1915. 52 pages. 

I t  is refreshing to find a report issued by an industrial commis- 
sion which contains an analysis of the accident experience of a 
state without a volume of arguments and frills of one sort and 
another to obscure the statistical data. The Industrial Commis- 
sion of Wisconsin during the period from July 1, 1912, to Decem- 
ber 31, 1914, received notice from employers of labor in the state, 
excluding railroads, farmers and proprietors of establishments em- 
ploying less than four persons, of 24,000 accidents which cause~ 
death, permanent injury or disability for more than one week. 
Recognizing the value of this considerable volume of experience, 
the Commission has carefully analyzed the accidents comprising it 
and has presented the results of its study in a clear and concise 
manner. 

Table I, showing the number and severity of compensatable in- 
juries reported for 1914, is particularly interesting. By reason 
of its duties in connection with the supervision of compensation 

20 
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insurance, the Commission has been able to secure the approximate 
payroll of each industry "so that the number of accidents may be 
compared with the number of men exposed to injury." The com- 
parison of accident statistics with exposure is a departure which 
makes this report of the Industrial Commission of Wisconsin de- 
cidedly different from the usual report of an industrial commis- 
sion. However, the Commission has not been content with showing 
the number of accidents without some more definite and precise 
manner of measuring their gravity. I t  is pointed out that " the 
mere number of accidents, even when compared with the extent of 
exposure, does not give a true index of the hazard." For this 
reason, the Commission has used an exceedingly clever method of 
measuring the effect of accidental injuries which combines the 
number and severity of injuries in such manner that an index of 
the gravity of accidents in each industry is readily obtained. "For 
this purpose a day's time loss was selected. A death or permanent 
total disability evidently entails a time loss equivalent to the work- 
man's expectancy of working life at the time of his injury. At the 
age of thirty, the expectancy of working life may be taken at 
twenty-five years, or 7,500 working days. Since the average age 
of workmen injured in this state is not far from thirty years, 
each death or permanent total disability may be taken to represent 
7,500 days of lost time. A permanent partial disability represents 
a fraction of 7,500 days proportionate to the degree of disability. 
In  this way is obtained an expression for the total importance (or 

• gravity) of accidents occurring in a particular industry or due to a 
particular cause." 

With this expression for the gravity of accidents, a true index of 
relative hazard can be obtained by comparing the number of days 
lost per one hundred thousand dollars of payroll in each industry. 
The absolute necessity for having exposure figures with which ~o 
compare accident statistics and the apparent uselessness of going into 
great detail without such figures may be best explained by the fol- 
lowing table compiled from data taken from this report, which 
gives the order of the five industries that are rated highest on three 
different bases for measuring relative hazard: 

1. Number of Injuries: 
1. Wood working. 
2. Metal working. 
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3. Public utilities and transportation. 
4. Constlmction. 
5. Food, beverages and tobacco mfg. 

2. Time Lost: 
1. Wood working. 
2. Public utilities and transportation. 
3. Construction. 
4. Metal working. 
5. Mining and quarrying. 

3. Time Lost and Payroll Exposure: 
1. Mining and quarrying. 
:8. Construction. 
3. Public utilities and transportation. 
4. Wood working. 
5. Paper working. 

The most reliable index of the relative hazard is that used in 
connection with the third part of this table, viz., the time lost per 
worker or per unit of payroll. I f  it is assumed that this index 
measures the relative hazard of industries in Wisconsin (and from a 
general knowledge of conditions in Wisconsin, this seems to be 
true), then methods 1 and 2, the usual methods of presenting acci- 
dent statistics, produce results which are misleading and fallacious. 
Still, we have all reviewed compensation bulletins contMning ex- 
tensive charts, based upon methods of this character, and it goes 
without saying that these charts have been taken by uninformed 
persons as absolute truth. 

For persons who will find it impossible to secure copies of the 
bulletin, the following excerpts from the explanation of other tables 
presented in the bulletin are given. The conclusions reached are 
based upon analyses of all accident reports collected by the com- 
mission from the period July 1, 1912, to June 30, 1914: 

Table I I I  presents an analysis of these accidents "by nature, 
severity and anatomical location of injury. As would be expected, 
injuries to hands and feet predominate, giving point to the slogan, 
' P u t  your soul in your work, not your hand oT foot.' Loss of 
fingers is by far the most frequent among dismemberments.. Eyes 
come second in number of permanent injuries. In fractures, how- 
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ever, the long bones of the leg holcl the leading place. A point of 
interest is the average duration of, disability from fractures of dif- 
ferent bones. A fracture of the hip or thigh causes an average 
disability of 100 days; a fracture of other leg bones of seventy-two 
days. A fracture of fingers or toes causes an average disability 
of about twenty-five days." 

Table IV "shows the temporary injuries of the biennium dis- 
tributed by duration of disability. I t  is notable that in 47 per 
cent. of all temporary injuries which cause disability for more than 
one week, the disability terminates during the second week. An- 
other 21 per cent. of disabilities terminate during the third week 
and 10 per cent. during the fourth week. Stated in other terms, 
only 23 per cent. of all temporary disabilities extend beyond four 
weeks, only 9 per cent. beyond six weeks, only 2 per cent. beyond 
three months and only 6 per cent. beyond six months." 

Table V presents the results of a study of the wages of workmen 
injured. " T h e  average wages of injured workmen are $12.90 per 
week, which, after allowing for periods of unemployment, would cor- 
respond very closely to average annual earnings of $600. It  is im- 
portant to note that only 1 per cent. of the work~men injured were 
receiving less than the minimum weekly wage basis for compensa- 
tion, whereas 21 per cent. were receiving more than the maximum 
compensation basis." 

Table VI presents the results of a study of these accidents by 
age of injured workmen. "65  per cent. of all injured workmen 
are between the ages of  16 and 35, and 60 per cent. are between 
the ages of 20 and 40. Very few are under 16, and only 11.5 
per cent. are above the age of 50. The vast majority of work in- 
juries are to able-bodied men in the prime of life." 

Table IX classifies these accidents by the number of hours worked 
on the day of injury. The following interesting results are indi- 
cated: " The highest number of accidents occurred during the ninth 
hour of work, or roughly between four and five p. m. It  has 
long been known that the peak of accidents falls at about 11 in 
the forenoon, and the secondary peak between 4 and 5 in the 
afternoon. This table shows the same thing from a different 
angle: viz., the number of hours worked up to the time of the in- 
jury. If, however, it is assumed that the great majority of men 
begin to work at 7 in the morning, then the figures in this table cor- 
respond very closely to those collected in other states and countries 
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on the basis of the hour of the day at which the injury occurred. 
The reason for this curious accumulation of accidents in the middle 
of the forenoon and toward the end of the afternoon remains to 
be explained." 

The remaining Tables X to XXIII  deal with the causes of acci- 
dents. " A  notable feature of these tables is the marked difference 
in the distribution of the causes of fatal and serious permanent, as 
compared with lesser injuries. The number of fatalities per hun- 
drec~ compensation accidents was 1¼ for all machinery taken to- 
gether as compared with 5 for falling objects and 3½ for falls of 
persons. Blasting caused seven fatalities and one permanent total 
disability out of twenty-two compensation accidents, while saws 
caused only six fatalities and one permanent total disability out of 
824 compensation accidents. Machinery was responsible for 25 
per cent. of all accidents but for only 16 per cent. of fatal accidents. 
Explosions caused less than 1 per cent. of all accidents but nearly 
3 per cent. of fatal accidents. Falls of persons caused 10.6 per 
cent. of all accidents and 27.4 per cent. of fatal accidents." 

As a statement of dependable facts concerning industrial acci- 
dents, their causes, results, cost and the condition of employees who 
suffer them, the report may be highly commended. I t  appeals to 
the statistician as a statistical compilation done in good form rather 
than an extensive essay on workmen's compensation interpolated here 
and there with a few figures drawn in an uncertain manner from 
¢he experience of a certain state. We realize the fact that there are 
serious problems to study; that tl~ese problems have assumed cer- 
tain definite forms and that we must have dependable statistical in- 
marion tabulated in a convenient manner upon which to base our 
studies of them. We are pleased, therefore, to find a report fash- 
ioned on the lines of this report of the Industrial Commission of 
Wisconsin. 

G. F. MIC~ImAC~R. 

Neu~ Zealand Official Year Boo7¢, 1914, by Malcolm Frazer, Gavern- 
ment StatisticiaN, Wellington, New Zealand, 1914, pp. 1017. 

Contains a brief abstract of principal provisions of the 1913 
amendment to the Old Age Pensions Act which consolidated the 
Acts of 1898 and succeeding years with the Bills for Widows' anit 
Military Pensions. I~ 1914, 18,050 persons were granted old-age 
pensions at a cost of £416,776, or an average per head of popula- 
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tion of 7s. 7d. Statistics of the Widows' Pensions Act of 1911 and 
of the Military Pensions Act of 1912 are also given. 

The Superannuation Funds for public and semi-public servants 
of the Dominion present their principal statements of transactions 
to date of December 31, 1913. The experience of the National 
Provident Fund is given for the three years 1911-1913. The 
main object of this fund is to encourage voluntary thrift on the 
basis of mutual contrioutions by the State and the individual so as 
to provide annuities in old age. This object is supplemented, how- 
ever, by other benefits for the protection of the family, from birth 
to old age. 

Industrial insurance, also, seems to hold popular favor. From 
a policy in force of 30,714 in 1903, the business has grown to 
80,419 policies in 1912 at a reduction in expense proportion of pre- 
mium income of from 63.9 per cent. in 1903 to 46.8 per cent. in 
1912. In point of premium receipts and claims paid, the Accident 
Department of the l~ew Zealand Insurance Department stood fourth 
among the organizations transacting this class of business. 

The supplement contains a mortality table for New Zealand over 
two periods 1901-1905 and 1906-1910 respectively. This table, 
compiled from 1911 census returns, gives the mortality rates by 
single ages for both sexes and presents figures for the expectation 
of life in parallel tables. In the vital statistics section, it is pointed 
out that New Zealand has the highest rate of natural increase of 
population (by excess of birth over deaths) of the principal coun- 
tries of the world. Mortality in 1911, as developed by census re- 
turns, was strikingly lower at all age periods in New Zealand than 
in England and Wales. The difference is especially marked at the 
ages under 5, where the effect of the very low infant mortality is 
seen. Deaths from tuberculosis per unit of population, 69 per 
100,000 in 191% were fewer in New Zealand than in any subdivi- 
sion of the British Empire except Queensland, Australia. Statis- 
tics are given for other causes of death. The tabulations are 
comparable with statistics compiled under the titles of the Inter- 
national List-Causes of Death, which classification has been employed 
in New Zealand since 1908. 

EDWIN W.  KOPF. 
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Report on the Teachers" Retirement Fund, City of New Yorl¢. 
Commission on Pensions, City of New ~ork, 1915. viii -~- 177 
pages. 

This book is one which will be of great value to students of pen- 
sion fund problems because of 
1. The problem which is considered, namely, the rehabilitation of 

a bankrupt pension fund. 
2. The clarity of statement throughout the report. 
3. The character of actuarial work done, which was under the 

supervision of a volunteer committee appointed by the Actu- 
arial Society of America, consisting of !~essrs. tIutcheson, 
~enderson and ~oir. 

The repol± is by a commission which is considering a general 
pension scheme for New York City employees. The commission 
indicates that it would have preferred to consider the problem as 
a whole, but it was forced to take up the teachers' pension fund 
first because of its serious condition. "The fund is now living 
from hand to mouth; no further retirements are possible; teachers 
are paying one per cent. of their salaries to meet arrearages in the 
fund and with no assurance that when their time comes to retire 
provision will be made for them. Reorganization and refinancing 
of the fund is imperative. I t  must be undertaken in full view of 
the facts and with complete appreciation that a great retirement 
system cannot be maintained without straightforward, adequate 
financing." 

The report is divided into three sections--Part I, Interpretative 
and Constructive Report~ which, after showing a balance sheet 
under present conditions, discusses the present pension provision, 
its cost, etc., and compares it with the reserve or " Think of the 
Future" plan of pension fund operation ; next, a tentative reorgani- 
zation plan is suggested and finally there is a summary of recom- 
mendations for financing the fund requirements. 

Part I I  is entitled "Descriptive Report" and deals with the 
existing fund and the machinery for its administration, the staff to 
which it applies, a history of its developments and some a~tempts 
at reorganization. Under the latter head it is interesting to note 
the fact that when, some time ago, there were indications of serious 
conditions a thoroughly competent actuary was called in to advise 
the fund, and a special committee was appointed to draw up a bill 
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for amendment of the retirement law. " Although the resulting 
constructive plan was meant only as a temporary measure of relief, 
it almost entirely disregarded the advice of the actuary," which 
unfortunately is too often the case. 

Part I I I  of the report gives in detailed and useful form the 
basic data of actuarial calculations. Formulm are not given except 
by implication in the form of the service table, but a competent 
actuary familiar with pension fund methods should have no diffi- 
culty with this part of the work. 

In the course of the descriptive part of the work the commission 
points out that there are a number of pension funds for teachers 
and others in various cities of the United States which are, if not in 
as serious a situation, rapidly approaching it. This field, therefore, 
is becoming of greater importance daily, and this report should be 
in the library of every actuary who is likely to be called upon in 
connection with such work. 

I t  should be noted, as indicated on the title page, that " T h i s  

report was approved for publication, for the purpose of conference 
and discussion, at a meeting of the Commission on Pensions, on 
January 5, 1916." 

ALBE~T H. ~[OWBRAY. 
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CIYR2ENT NOTES. 

New Feature of Labor Stat~stlcs Reports. 

The report of the Kansas Department of Labor for 1914 contains 
what is apparently the first statement of wage $caZes for any impor- 
tant industry in the United States. Most labor reports contain 
statements of absolute wages paid, but none, so far as can be de- 
termined, have ever given the rates of wages. The scales relate 
chiefly to mining and allied occupations in the extraction of min- 
erals. 

Occupational Mortality. 

The Section on Vital Statistics of the American Public Health 
Association has published the report of its Committee on Occu- 
pational Mortality in the January, 1916, munber of the Journal 
of the American :Public Health Association. In brief the com- 
mittee recommends the intensive study of occupational mortality 
problems in local fields and gives as an example Schereschewsky's 
study of garment workers in New York City, Hayhurst's s~dy of 
lead workers and potters in Chicago and Ohio, Tucker's investiga- 
tion of cement workers in California, and other inquiries made in 
direct contact with local conditions. The active co-operation of 
vital statisticians, health officers, labor commissioners and officers 
of compensation boards was invited. 

A Foreign Review of the Proceedings. 

The following notice of the Society and its Proceedings has ap- 
peared in the March, 1916, p. 236, issue (Band XVI, ~. Heft) of 
the Zeitschrift fiir die geswmte Versicherungs-W~ssenschaft, the 
foremost insurance periodical of Germany: 

" The United States of America is probably the only country in 
which the development of social insurance has made perceptible 
progress during the period of war. Besides the numerous legisla- 
tive changes which the years 1914 and 1915 have brought, an addi- 
tional evidence of this development may be found in the organiza- 
tion of the Society, whose object is the encouragement, by meetings 
and publications, of the mathematical and statistical sciences and 
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.their application to casualty and social insurance . . . .  The Society 
is organized on principles similar to the foreign actuarial societies. 
The members must pass examinations for admission to member- 
ship, of which two grades are established. We are speaking here of 
the Casualty Actuarial and Statistical Society of America. We 
find among the members a large number of insurance experts well 
known in Germany, who have contributed studies in the field of 
Social Insurance . . . .  The first three numbers of the Proceedings, 
which are before us, indicate that the new Society has approached 
the solution of the very difficult problems with a true scientific zeal 
and knowledge. The papers published until now deal primarily 
with the scientific aspects of premium and reserve computations of 
compensation and liability insurance, so that it has already become 
evident that in the transactions of the Society, Social Insurance, 
and primarily Social Accident Insurance, will occupy a predom- 
inant, even an exclusive, position. Extensive bibliographies are 
attached to each issue . . . .  An examination of these issues leads 
to the impression that, not only German Social Insurance, but also 
German insurance science has acquired a strong foothold in 
America." 

New YorTc City Teachers" Retirement Fund. 

A bill has been introduced into the Yew York State Legislature 
which has been endorsed by the Pension Commission, the Board of 
Education, the representatives of the school teachers, and by the 
Comptroller and Mayor of Yew York City. The plan calls for a 
somewhat more liberal scale of pension benefits than that suggested 
in the first report, but provides for equal contributions from the 
teachers and from the city. The present employees are to con- 
tribute a percentage of their salaries equal to one-half the cost of 
their pension up to a limit of 8 per cent. of their salaries, the bal- 
ance being carried by the city. The liability on account of persons 
now on the pension roll is to be taken over by the city. 

Although the contributions of the teachers now in the service are 
to be funded, the contributions of the city on the part of these em- 
ployees are not to be funded at the outset; however, the Pension 
Commission recommends and the bill provides that this may be 
done. The city assumes the liability, and it is hoped that the fiscal 
authorities will appreciate the desirability of funding this liability 
within the next few years. In any event the increase in the fund's 
liability which is due ~o the admission of new entrants will be 
stopped, since the contributions of such new entrants and of the 
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city will both be funded. The bill provides for the maintenance of 
data sufficient for actuarial valuations and for the employment of 
an actuary who will be required to make an official valuation of the 
fund at stated intervals, to recommend any changes in contribution 
rates necessary, and who will be expected to publish an annual 
statement showing its present and prospective assets and liabilities. 

Report of the Senate Committee on Civil Service, New Yorlc State. 

This report was transmitted to the Legislature of the State of 
New York under date of March 27, 1916. The committee has 
stated the duties, qualifications and compensation of actuaries and 
statisticians as follows: 

ACTUARY GROUP (D 2) 
Professiona~ and Scientific Service 

Definitioq~ : Actuary Group 

The term Actuary Group is used to identify those authorized 
employments of the Professional and Scientific Service, the incum- 
beats of which are required to collect, tabulate, verify, analyze 
and interpret actuarial data, to prepare actuarial formulae, and 
to give critical and constructive actuarial advice. 

GRADE I (D 2 I) 
TITLE OF POSITIOI~S-- 

ABSISTAIVT ACTUARY 
DUTIES-- 

D efi~,ition : 
The duties of incumbents of these positions are to assist 

in the direction and supervisioa of an actuarial unit of a 
State department charged with the collection, tabulation, 
verification, analysis and interpretation of actuarial data, 
to prepare actuarial formulae, and to give critical and con- 
structive actuarial advice. 

QUALIFICATIONS-- 
Persons holding these positions shall have: 
I. Such training and experience in the theory and prac- 

tice of the actuarial science as is evidenced by membership 
in an actuarial society of recognized standing. 
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2. Not less than four years of experience in actuarial 
methods and practice, requiring a thorough knowledge of 
higher mathematics and a practical knowledge of the Insur- 
ance Law of the State of New York, the law of contracts, 
agency, and ether subjects of commercial practice, and the 
science of accounting, and a broad understanding of social 
and economic phenomena. 

3. Such additional qualifications as may be required by 
the State Civil Service Commission. 

COMPENSATION-- 
The range of annual compensation of this Grade for full 

time service is from $2340 to $3300, inclusive, with stand- 
ard salary rates as follows: $2340, $2580, $2820~ $3060, 
$3300. 

SPECIAL REGULATION GOVERNING SALARY I~ATES-- 
The entrance and other salary rates of positions classified 

within this Grade are conditional upon appraisal, under the 
rules of the S~a~e Civil Service Commission, indicating that 
the rates to be designated do not exceed the value of the 
work to be performed. 

GRADE II (D 2 I I )  

TITLE OF POSITIONS-- 

ACTUARY 
DUTIES--- 

Definition: 
The duties of incumbents of these position% which re- 

quire the widest experience in actuarial work and the highest 
degree of specialized knowledge and skill in the actuarial 
science, are to direct and supervise an actuarial unit of a 
State department charged with the collection, tabulation, 
verification, analysis and interpretation of actuarial data, 
to prepare actuarial formulae, and to give critical and con- 
structive actuarial advice of the highest order. 

QUALIFICATIONS-- 
Persons holding these positions shall have: 
]. The minimum qualifications prescribed for Grade I. 
2. Not less than three years of service in Grade I, or if 
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appointed otherwise than by promotion from Grade I, at 
least three years of experience in work of Grade I character 
and standard. 

3. Such additional qualifications as may be required by 
the State Civil Service Commission. 

COAd"PElqSATION-- 
The annual compensation of this Grade for full time 

service is $3600 and up. 
SPECIAL REGULATION GOVERNING SALARY I~ATES-- 

The entrance and other salary rates of positions classified 
within this Grade are conditional upon appraisal, under the 
rules of the State Civil Service Commission, indicating that 
the rates to be designated do not exceed the value of the 
work to be performed. 

STATISTICIAN GROUP (D 23) 
Professional and S~ientific Service 

Definition: Statistician Group 
The term Statistician Group is used to identify those authorized 

employments of the Professional and Scientific Service, the in- 
cumbents of which are reqfiired to collect, collate, analyze and in- 
terpret numerical data, relating to economic, social or other phe- 
nomena, as a basis for administrative guidance or regulative control. 

GRADE I (D 23 I) 
TITLE OF POSITIONS--- 

JUNIOR STATISTICIAN 
DUTIES-- 

D efinAtion : 

The duties of incumbents of these positions, which re- 
quire familiarity with statistical me%hods or actuarial for- 
muhe, are to collect, collate, analyze and interpret, under 
supervision, numerical data relating %0 economic, social or 
other phenomena, as a basis for administrative guidance or 
regulative control. 



312 CURRENT NOTES. 

QUALIFICATIONS-- 
Persons holding these positions shall have: 
1. Such training in economic or social research and in the 

technique of statistics as is evidenced by a degree, diploma 
or certificate granted on completion of a standard course 
of instruction including the above branches of study, in a 
college of recooo-nized standing, or proof of other training 
in economic o1" social research and in the technique of 
statistics recognized by the State Civil Service Commission 
as the equivalent thereof; or 

2. Not less than two years of practical experience in sta- 
tistical methods and practice. 

3. Such additional qualifications as may be required by 
the State Civil Service Commission. 

CO~PENSATmN-- 
The range of annual compensation of this Grade for full 

time service is from $1080 to $1560, inclusive, with stand- 
ard salary rates as follows: $1080, $1200, $1320, $1440, 
$1560. 

GRADE II  (D 23 II)  

TITLE OF POSITIONS--- 

STATISTICIAN 

DUTIES-- 

D ef i~ i t~ :  
The duties of incumbents of these positions, which may 

involve supervision of statistical units of State government 
and which require ability to plan statistical inquiries and 
to devise classifications and forms therefor, are to conduct 
independently, important statistical investigations and to 
prepare interpretative reports thereon. 

QUALIFICATIONS-- 
Person8 holding these positions shall have: 
1. The minimum qualifications prescribed for Grade I. 
2. Not less than two years of service in Grade I, or if ap- 

pointed otherwise than by promotion from Grade I, at least 
three years of experience in work of Grade I character and 
standard. 
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3. Such additional qualifications as may be required by 
the State Civil Service Commission. 

C0~PENSATION-- 
The range of annual compensation of this Grade for full 

time service is from $1680 to $2820, inclusive, with standard 
salary rates as follows: $1680, $1800, $1980, $2160, $2340, 
$2580, $~820. 

SFEOIAL REGULATION GOVERNING SALAEY RATES-- 

The entrance and other salary rates of position~ classified 
within this Grade are conditional upon appraisal, under the 
rules of the State Civil Service Commission, indicating that 
the rates to be designated do not exceed the value of t he  
work to be performed. 

GRADE III (D 23 Ill) 
TITLES OF I)0SITIONS --- 

CHIEF STATISTICIAN 

SENIOR STATISTI01AN 
DUTIES--- 

D efin~ion: 
The duties of incumbents of these positions, which re- 

quire the widest experience in statistical work and the 
highest de~ee of specialized knowledge and skill in the 
science of statistics, are to assume complete responsibility 
for the control and direction of the most important in- 
quiries of a statistical nature; to supervise large statistical 
units; or to give critical and constructive statistical advice 
of the highest order. 

QUALIFICATIONS--- 
Persons holding these posiHo~s shall have: 
1. The minimum qualifications prescribed for Grade IL 
2. Not less than three years of service in Grade II, or if 

appointed otherwise than by promotion from Grade II,  a t  
least four years of experience in work of Grade I I  character 
and standard. 

3. Such additional qualifications as may be required by 
the State Civil Service Commission. 
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COMPENSATION-- 
CHIEF STATISTIC£AN 

The range of annual compensation of this position in this 
Grade for full time service is from $3060 to $6000, in- 
clusive, with standard salary rates as follows: $3060, $3300, 
$3600, $3900, $4200, $4500, $4800, $5100, $5400, $5700, 
$6000. 
SENmR STATISTICI~ 

The range of annual compensation of this position in this 
Grade is from $3060 to $3900, inclusive, with standard 
salary rates as follows: $3060, $3300, $3600, $3900. 

SPECIAL REGULATION GOVERNING SALARY I~ATES-- 
The entrance and other salary rates of positions classified 

within this Grade are conditional upon appraisal, under the 
rules of the State Civil Service Commission, indicating that 
the rates to be designated do not exceed the value of the 
work to be performed. 

F. Spencer Baldwin has a paper entitled "Advantages and Dis- 
advantages of State Funds in Workmen's Compensation" in the 
March, 1916, number (Publication 32) of the American Labor 
Leg4sIatio~ Review. (131 E. 23d St., New York, $1.) 

Donald A. Baxter, assistant actuary of the Michigan Insurance 
Department, has been appointed assistant deputy insurance com- 
missioner of Michigan. 

Frederick L. ttoffman has a paper entitled " Occupational Haz- 
ards in the American Merchant ]~arine" in the ~/[arch, 1916, num- 
ber (Publication 32) of the America~ Labor Leg4slat~ou Review. 

W. S. i%[oore, formerly secretary of the Kansas Casualty & Surety 
Co., is now with the Guarantee Bonding & Ins. Co. of Wichita, 
Kan., as secretary-treasurer. 

Albert H. Mowbray has become the secretary of the Massachu- 
setts Employees Ins. Assn., which office he fills in addition to that 
of actuary, which he has held for several years. 

l~ober~ K. Orr has resigned as manager of the Michigan State 
Accident Fund to become secretary and general manager of the 
Michigan Employers Casualty Co. 

I. 1K. Rubinow has resigned as chief statistician of the Ocean 
Accident and Guarantee Corporation to become the secretary of the 
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Social Insurance Committee of the American Medical Association. 
He will, however, remain in the profession as a consulting actuary 
and statistician. He has " A  Defense of the Standard Accident 
Table" in the Americaz~ Economic Review, ¥ol. VI, I~o. I (March, 
1916), p. 250. This article is in reply to Professor Willard C. 
Fisher's review of the Standard Accident Table in the ~mer{can 
Economic Review, Vol. V, No. 4 (Dec., 1915), p. 903. Henry 
Holt & Co. announce the early publication of his book on " Stand- 
ards of Health Insurance," which has been expanded from articles 
printed in the Jou,~a~ of Political Econo~ny for March, April and 
May, 1915. 

Claude E. Scattergood has an article entitled "The Synthesis of 
Rates for Work~nen's Compensation" in the January 8, 1916, num- 
ber of the Economic World. Reprints may be obtained free upon 
ap/~ication to the author. 

The Examination Committee has issued a pamphle~ entitled 
"Recommendations for Study in Connection with the Examina- 
tions of the Casualty Actuarial and Statistical Society of America." 
Copies may be obtained upon application to the Secretary of the 
Society. 

Members are requested to send to the Editor items for publica- 
tion under Current Notes. 
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I~/[_EMBERSHIP OF THE SOCIETY, FEBRUARY 25, 1916. 

FELLOWS. 

Those marked ( t )  were Charter Members at date of  organization, 
November 7, 1914. 

Date Admitted 

t 

t 

May 19, 1915 

t 

t 

Oct. 22, 1915 

Oct. 22, 1915 

t 

Feb. 19, 1915 

t 

Feb. 19,1915 

:Feb. 25, 1916 

Amerine, W. M., Actuary, Georgia Casualty Co., 
Macon, Ga. 

Archer, William C., Second Deputy Commissioner, 
State Industrial Commission, 230 Fifth Ave., 
New York. 

Baldwin, F. Spencer, Manager, State Insurance 
Fund, 230 Fifth Ave., New York. 

Benjamin, Roland, Comptroller, Fidelity & Deposit 
Co., Baltimore, Md. 

Black, S. Bruce, Statistician, American Mutual IAa- 
bility Ins. Co., 50 State St., Boston, Mass. 

Bradshaw, Thomas, Office of A. E. Ames & Co., 
Toronto, Ont. 

Breiby, William, Office of Fackler & Fackler, Con- 
suiting Actuaries, 35 Nassau St., New York. 

Brodin, Richard, Office of Miles M. Dawson, Con- 
sulting Actuary, 141 Broadway, New York. 

Brown, Herbert D., Chief of Efficiency Bureau, 
Washington, D. C. 

Brown, William H., Secretary and Treasurer, Co- 
lumbian National Life Ins. Co., Boston, Mass. 

Buck, George B., Actuary, City of New York Com- 
mission on Pensions, Municipal Building, Hew 
York. 

Budlong, W. A., Superintendent of Claims, Com- 
mercial Travelers Mutual Accident Assn., Utica, 
N.Y. 

Burns, F. Highlands, Vice-President, Maryland Cas- 
ualty Co., Baltimore, Md. 

Cammack, Edmund E., Associate Actuary, Aetna 
Life Ins. Co., Hartford, Conn. 

Carpenter, Raymond V., Assistant Actuary, Metro- 
politan Life Ins. Co., 1 Madison Ave., New York. 

Case, Gordon, Assistant Examiner, New York Ins. 
Dept., 165 Broadway, New York. 

Close, Charles L., Manager, Bureau of Safety, U. S. 
Steel Corporation, 71 Broadway, New York. 
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Feb. 19,1915 

f 

May 19, 1915 

Oct. 22, 1915 

f 

May 19, 1913 

f 

f 

f 

f 

Cole, Richard It., Actua .ry and Assistant Secretary, 
Connecticut General Life Ins. Co., Hartford, 
C 013.13. 

Collins, Henry, Assistant Manager, Ocean Accident 
& Guarantee Corporation, 59 John St., New York. 

Conway, Charles T., Treasurer, Massachusetts Em- 
ployees Ins. Assn., 185 Devonshire St., Boston, 
Mass. 

Copeland, John A., Consulting Actuary, 1709 Third 
National Bank Building, Atlanta, Ga. 

Cowles, W. G., Vice-President, Travelers Ins. Co., 
Hartford, Conn. 

Craig, A. H., Workmen's Compensation Service 
Bureau, 18 East 41st St., New York. 

Craig, James D., Assistant Actuary, Metropolitan 
Life Ins. Co., 1 Madison Ave., New York. 

Craig, James M., Actuary, Metropolitan Life Ins. 
Co., 1 Madison Ave., New York. 

Daly, Thomas F., President, Capitol Life Ins. Co., 
Denver, Col. 

Dawson, Alfred B., Office of Miles M. Dawson, Con- 
sulting Actuary, 141 Broadway, New York. 

Dawson, Miles M., Consulting Actuary, 141 Broad- 
way, New York. 

De Kay, Eckford C., Recorder, New York Ins. Dept., 
165 Broadway, New York. 

Dearth, Elmer H., President, Manufacturers and 
Trades Casualty Co., 819 Dime Bank Bldg., De- 
troit, Mich. 

Deutschberger, Samuel, Chief Examiner, Under- 
writers' Association Bureau, New York Ins. Dept., 
165 Broadway, New York. 

Dickey, D. R., Statistician, Casualty Co. of Amer- 
ica, 133 William St., New York. 

Downey, E. If., Special Deputy Insurance Commis- 
sioner, Harrisburg, Pa. 

Dublin, Louis I., Statistician, Metropolitan Life 
Ins. Co., 1 Madison Ave., New York. 

Dunlap, Earl O., Actuary, Pittsburgh Life & Trust 
Co., Pittsburgh, Fa. 

Egbert, Lester D., Fidelity & Casualty Co., 92 Lib- 
erty St., New York. 

Epsteen, Saul, Wiggins, Col. 
Fackler, David Parks, Consulting Actuary, 35 Nas- 

sau St., New York. 
Fackler, Edward B., Consulting Actuary, 33 Nassau 

St., New York. 
Fallow, Everett S., Travelers Ins. Co., Hartford, 

CODXI. 
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t 

Feb. 25,1916 

Feb. 19, 1915 

May 19, 1915 

t 

Feb. 19,1915 

t 

Feb. 19, 1915 

t 

t 

Feb. 25, 1916 

t 

Feb. 19, 1915 

t 

May 19, 1915 

t 

t 

Oct. 22,1915 

Oct. 22, 1915 

t 

Farter, Henry, Statistician, Hartford Accident & 
Indemnity Co., Hartford, Conn. 

Fay, Albert H., Statistician, U. S. Bureau of Mines, 
Washington, D. g. 

Fellows, C. W., Manager, State Compensation Ins. 
Fund, 525 Market St., San Francisco, Cal. 

Fisher, Arne, Equitable Life Assurance Society, 120 
Broadway, New York. 

Fitch, Frank M., Auditor, Hartford Steam Boiler & 
Inspection go., Hartford, Conn. 

Flanigan, James E., Assistant Actuary, Equitable 
Life Ins. go., Des YIoines, Iowa. 

Flynn, Benedict D., Assistant Secretary, Travelers 
Ins. Co., Hartford, Conn. 

Fondiller, Richard, State Industrial Commission, 
230 Fifth Ave., New York. 

Forbes, Charles S., Secretary Liability Department, 
Casualty Company of America, 133 William St., 
New York. 

Franklin, C. H., U. S. Manager, Frankfort General 
Ins. Co., 123 William St., New York. 

Froggatt, Joseph, President, Joseph Froggatt & Co., 
Insurance Accountants, 149 Broadway, New York. 

Furze, Harry, Comptroller, Globe Indemnity Ca., 45 
William St., New York. 

Garrison, Fred S., Superintendent, Burglary and 
Plate Glass Department, Travelers Indemnity Co., 
Hartford, Conn. 

Gary, Theodore E., Secretary, Fidelity & Casualty 
Co., 92 Liberty St., New York. 

Glover, James W., Consulting Actuary, University 
of Michigan, Ann Arbor, Mich. 

Goodwin, Edward S., Statistician, Travelers Ins. 
go., Hartford, Conn. 

Gould, William H., Secretary-Actuary, Jos. Frog- 
gatt& Co., 149 Broadway, New York. 

Graham, George, Actuary, Missouri State Life Ins. 
Co., St. Louis, Mo. 

Graham, T. B., Metropolitan Life Ins. Co., 1 Madi- 
son Ave., New York. 

Graham, William J., Superintendent of Group-In- 
surance, :Equitable Life Assurance Society, 120 
Broadway, New York. 

Grandfield, Robert E., Secretary, Industrial Acci- 
dent Board, 1 Beacon St., Boston, Mass. 

Greene, Winfield W., Actuary & Insurance Man- 
ager, State Industrial Commission, State Capitol, 
Denver, Col. 
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Oct. 22,1915 

Oct. 22,1915 

f 

f 

Oct. 22, 1915 

f 

Oct. 22,1915 

f 

f 

f 

Feb. 25,1916 

May 19,1915 

Oct. 22,1915 

f 

f 

Feb. 19,1915 

Feb. 19, 1915 

f 

May 19,1915 

Hamilton, R. C. L., Comptroller, Hartford Acci- 
eident & Indemnity Co., Hartford, Conn. 

Hammond, H. Pierson, Actuary, Connecticut Ins. 
Dept., Hartford, Conn. 

:Eansen, Carl M., Secretary, Acciden~ Prevention 
Department, Workmen's Compensation Service 
Bureau, 18 East 41st St., New York. 

Hatch, Leonard W., Chief Statistician, State Indus- 
trial Commission, Albany, N. Y. 

Hess, Herbert, Statistician, Massachusetts Bonding 
& Ins. Co., Boston, Mass. 

Hillas, Robert J., President, Fidelity & Casualty Co., 
92 Liberty St., New York. 

Hoage, 1~. J., Statistician, Industrial Insurance 
Commission, Olympia, Wash. 

Hodgkins, L. G., General Manager, Massachusetts 
Rating and Inspection Bureau, Boston, Mass. 

Hoffman, Frederick L., Statistician, Prudential Ins. 
Co., Newark, N. J. 

Holland, Charles H., General Manager, Royal In- 
demnity Co., 84 William St., New York. 

Hughes, Charles, Auditor & Assistant Actuary, New 
York Ins. Dept., 165 Broadway, New York. 

:Hunt, B. A., Actuary, Liability Dept. Aetna :Life 
Ins. Co., Hartford, Conn. 

Hunter, Arthur, Actuary, hTew York Life Ins. Co., 
346 Broadway, New York. 

Jackson, Charles W., Actuar), Postal Life Ins. Co., 
35 Nassau St., New York. 

Johnson, William C., Equitable Bldg., Equitable 
Life Assurance Society, Boston, Mass. 

Kime, ¥irgil M., Actuary, American Central Life 
Ins. Co., Indianapolis, Ind. 

King, Walter I., Actuary, Columbian National Life 
Ins. Co., Boston, Mass. 

Kopf, Edwin W., Metropolitan Life Ins. Co., 1 
~Iadison Ave., New York. 

Laird, John M., Assistant Actuary, Connecticut 
General Life Ins. Co., ~artford, Conn. 

Landis, Abb, Consulting Actuary, First National 
Bank Building, Nashville, Tenn. 

Law, Frank E., Vice-President, Fidelity & Casualty 
Co., 92 Liberty. St., New York. 

Lawson, F. W., U. S. ]~[anager, Lonclon Guarantee 
& Accident Co., Ltd., 134 So. La Salle St., Chi- 
cago, Ill. 

Leal, J. R., Actuary, Florida Ins. Dept., State Capi- 
tol, Tallahassee, Fla. 
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:Feb. 19, 1915 

f 

Feb. 19,1915 

f 

t 

~ay 19,1915 

Feb. 19, 1915 

OcK 22,1915 

f 

f 

f 

t 

~ay 19,1915 

t 

Leslie, William, Secretary-Actuary, State Compen- 
sation Ins. Fund, 425 Market St., San Francisco, 
Cal. 

Lubin, Harry, State Industrial Commission, 230 
Fifth Ave., New York. 

Luckett, D. G., Secretary, United States Casualty 
Co., 80 Maiden Lane, New York. 

MaddrilI, James D., Travelers Ins. Co., Hartford, 
Conn. 

Magoun, W. N., General Manager, Pennsylvania 
Compensation Rating & Inspection Bureau, Fi- 
nance Bldg., Phila., Pa. 

Marsh, W. B., Business Manager, The Economic 
World, 80 Wall St., New York. 

Mayerink, Emma O., New York Ins. Dept., 165 
Broadway, New York. 

Mead, Franklin B., Secretary & Actuary, Lincoln 
National Life Ins. Co., Fort Wayne, Ind. 

Meeker, :Royal, Commissioner, Bureau of Labor 
Statistics, U. S. Dept. of Labor, Washington, 
D.O.  

Michelbacher, G. F., Statistician, Workmen's Com- 
pensation Service Bureau, 18 East 41st St., New 
York. 

Miller, David W., 854 New York Ave., Brooklyn, 
N.Y. 

Milligan, Samuel, Metropolitan Life Ins. Co., 1 
Madison Ave., New York. 

Mitchell, J. F., Secretary, Maryland Casualty Co., 
Baltimore, Md. 

Moir, Henry, Actuary, Home Life Ins. Co., 256 
Broadway, New York. 

Moore, George D., Statistician, Royal Indemnity Co., 
84 William St., New York. 

Moore, W. S., Secreta~-Treasurer, Guarantee Bond- 
ing & Ins. Co., Wichita, Kan. 

Morris, Edward B., Actuary, Travelers Ins. Co., 
Hartford, Conn. 

Morrison, James, Accountant, Royal Indemnity Co., 
84 William St., New York. 

Mowbray, Albert H., Secretary and Actuary, Massa- 
chusetts Employees Ins. Assn., 185 Devonshire 
St., Boston, Mass. 

Mullaney, Frank R., Fidelity & Casualty Co., 92 
Liberty St., New York. 

Nicholas, L. A., Statistician, Accident Department, 
Fidelity & Casualty Co., 92 Liberty St., New 
York. 
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Oct. 22, 1915 

t 

Feb. 19, 1915 

Feb. 19, 1915 

Feb. BS, 1916 

Oct. 2~, 1915 

f 

]Way 19, 1915 

Olifiers, Edward, Actuary, La Sul America, Rio-de- 
Janeiro, Brazil. 

0rr, Robert K., Secretary and General Manager, 
Michigan Employers Casualty Co., Lansing, 
Mich. 

Otis, Stanley L., Actuary, Workmen's Compensa- 
tion Service Bureau, 18 East 41st St., New York. 

Pallay, Julius J . ,  Statistician, London Guarantee 
& Accident Co., Ltd., 134 So. La Salle St., Chi- 
cago, Ill. 

Reiter, Charles G., Assistant Actuary, Metropolitan 
Life Ins. Co., 1 Madison Ave., New York. 

Remington, Charles H., Assistant Treasurer, Aetna 
Life Ins. Co., Hartford, Conn. 

Rolph, Mrs. Dorothy M., Deputy Commissioner of 
Insurance, State Capitol, Denver, Col. 

Rowe, J. Scofield, Vice-President, Aetna Life Ins. 
Co., Hartford, Conn. 

Rubinow, I. M., Secretary, Social Insurance Com- 
mittee, American Medical Assn., 131 E. 23rd St., 
brew York. 

Ryan, tIarwood E., Associate Actuary, New York 
Ins. Dept., 165 Broadway, New York. 

Saxton, Arthur F., Chief Examiner of Casualty 
Companies, New York Ins. Dept., 165 Broadway, 
New York. 

Scattergood, Claude E., Assistant Secretary, Fidel- 
ity & Casualty Co., 92 Liberty St., New York. 

Scheitlin, E., Statistician, Globe Indemnity Co., 45 
William St., New York. 

Senior, Leon S., Manager & Secretary, Compensa- 
tion Inspection Rating Board, 135 William St., 
New York. 

Smfley, J. W., Actuary and Chief Accountant to 
the West Virginia State Compensation Commis- 
sioner, Charleston, W. Va. 

Smith, George Lambert, Comptroller, New England 
Casualty Co., 4 Liberty Square, Boston, Mass. 

Stone, John T., President, Maryland Casualty Co., 
Baltimore, Md. 

Strong, Wendell M., Associate Actuary, Mutual Life 
Ins. Co., $2 Nassau St., New York. 

Strong, William Richard, Secretary, London Guar- 
antee and Accident Co., Ltd., London, Eng. 

Sullivan, Robert J., Secretary Liability Department, 
Travelers Ins. Co., Hartford, Conn. 

Thiselton, Herbert C., General ]wanager, London 
Guarantee and Accident Co., Ltd., London, Eng. 
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Thompson, John S., Assistant Actuary, mutual Life 
Ins. Co., 32 Nassau St., New York. 

Train, John L., Secretary-General Manager, Utica 
Mutual Compensation Ins. Corp., 110 Genesee 
St., Utica, New York. 

Whitney, Albert W., General Manager, Workmen's 
Compensation Service Bureau, 18 East 41st St., 
New York. 

Wilson, Herbert ~I., Director of Department of In- 
spection and Safety, The Associated Companies, 
~407 First National Bank Building, Pittsburgh 
Pa. 

Wolfe, Lee J., Consulting Actuary, 165 Broadway, 
New York. 

Wolfe, S. Herbert, Consulting Actuary, 165 Broad- 
way, New York. 

Woodward, Joseph H., Actuary, State Industrial 
Com~nission, 230 Fifth Ave., New York. 

Young, William, Assistant Actuary, New York Life 
Ins. Co., 346 Broadway, New York. 

ASSOCIATES. 

The following have been enrolled as Associates upon examination by the 
Society. 

Date  Enrolled 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Baxter, Don. A., Assistant Deputy Ins. Commis- 
sioner, Michigan Ins. Dept., Lansing, Mich. 

Brunn, Ralph M., Assistant Manager, State Com- 
pensation Ins. Fund, Denver, Col. 

Brockway, U. H., Travelers Ins. Co., Hartford, 
C o n n .  

Buffier, Louis, Jr., S~ate Ins. Fund, 230 Fifth 
Ave., New York. 

Feder, Marcy, Assistant Examiner, New York Ins. 
Dept., 165 Broadway, New York. 

:Levy, S. Leon, Ocean Accident & Guarantee Cor- 
poration, 59 John St., New York. 

McGnire, ¥incent G., State Industrial Commis- 
sion, 2.30 Fifth Ave., New York. 

Miiller, :Fritz, New York Life Ins. Co., 346 Broad- 
way, New York. 

Tilson, Howard, Manager, Illinois Division, Acci- 
dent Prevention Dept., Work-men's Compensa- 
tion Service Bureau, Insurance Exchange, Chi- 
cago, Ill. 
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Oct. 22, 1915 

Oct. 92, 1915 

Oct. $2, 1915 

Oct. 2~, 1915 

Date of Death 
Aug. 20, 1915 

July 94, 1915 

Van Tuyl, Hiram 0., Assistant Examiner, New 
York Ins. Dept., 165 Broadway, New York. 

Williamson, W. R., Assistant Actuary, Life Dept., 
Travelers Ins. Co., Hartford, Conn. 

Wood, Donald ]YI., of Childs, Young & Wood, In- 
surance Exchange, Chicago, Ill. 

Woodman, Charles E., Examiner, New York Ins. 
Dept., 165 Broadway, New York. 

DECEASED IFELLOWS. 

}/Iontgomery, William J., State Actuary, Boston, 
Mass. (Admitted Feb. 19, 1915) 

Phelps, Edward B., Editor, The American Under- 
writer, New York. (Charter ]~[ember) 

SC:H.EDUI~ OF ~EMBERSHIP~ FEBRUARy 25~ 1916. 

Membership, October 22, 1915 . . . . . . . . . . .  
By withdrawal . . . . . . . . . . . . . . . . . . . . . . . . . .  

Addition: 
By Election--Feb. 25, 1916 . . . . . . . .  

Membership, February 25, 1916 . . . . . . . . .  

Fellow& A~oelate~. 

134 13 
4 

130 13 

5 

135 13 

Total. 

147 
4 

143 

5 

148 
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ABSTRACT FROM THE I~[INUTES OF THE MEETING, 
FEBRUARY 25, 1916. 

The fifth regular meeting of the Casualty Actuarial and Sta- 
tistical Society of America was held at the Hotel Astor, New York 
City, on February 25, 1916. 

President Rubinow called the meeting to order at 10:15 A.!~. 
The roll was called, showing the following thirty-seven Fellows and 
six Associates present: 

FELLOWS. 
CA/%~MACK HANSEN ]V[ULLANEY 
CRAIG, J . D .  HESS NICHOLAS 
DEKAY HUGHES 0RR 
DUBLIN KING OTIS 
EGBERT KOPF I~UBINOW 
FARREI~ LUBIIV I~YAN 
FISHER MADDRILL S CATTERGOOD 
FLYNN I~[AGOU N SCI{EITLIN 
FO~N-DILLER ]~[ICI:[ELBACHER WHITNEY 
GARRISON MILLER WOLFE, L. J. 
GOULD MILLIGAN WOODWARD, J. ]~t. 
G ~ A M ,  T.B. MOORE, G. D. 
GRA_~AM, W . J .  MOWBRAY 

A SSOCIA TES. 
BROCKWAY LEVY VAN TUYL 
BUFFLER I~ffLLER WILLIAMSON 

Messrs. A. Bernstein, Floyd F. Brown, E. S. Cogswell, M. Meltzer 
and C. It. Waterbury were present as guests of the Society. 

The minutes of the meeting held October 22 and 23, 1915, were 
approved as printed in the Proceedings. 

The Council reported affirmative action as follows: 
The authors of articles shall be charged at cost for their re- 

prints in the future and the free supply of such reprints shall be 
discontinued. 

All numbers of the Proceedings shall be sold at half price to 
new members and students who have enrolled to take the exami- 
nations of the Society. 

A selected list of American universities having insurance 
courses shall be placed upon the complimentary list for the re- 
ceipt of the Proceedings in the future. 
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I t  was moved and carried that the report of the Council be 
adopted by the Society. 

The President presented a resolution, which was adopted, to the 
effect that he be authorized to arrange, if possible, with Columbia 
University to have courses in casualty insurance established there, 
in order to assist students to prepare for the examinations of the 
Society. 

The Council recommended the following five men for election to 
Fellowship in the Society, without examination, under the terms 
of Article I I I  of the Constitution: 

Close, Charles, L., Manager, Bureau of Safety, U. S. Steel 
Corporation, 71 Broadway, New York. 

Fay, Albert H., Statistician, U. S. Bureau of Mines, Washing- 
ton, D. C. 

Froggatt, Joseph, President, Joseph Froggatt & Co., Insurance 
Accountants, 149 Broadway, New York. 

Jackson, Charles W., Actuary, Postal L~e Ins. Co., 35 Nassau 
St., New York. 

Strong, Wendell M., Associate Actuary, Mutual Life Ins. Co., 
32 hrassau St., New York. 

After ballot, these nominees were declared duly elected Fellows. 
The reports of the Treasurer and the Editor were read and ac- 

cepted. 
The papers printed in this number were read or presented. 
Luncheon was served at the Hotel Astor during the noon recess. 
The Society reconvened at 2.00 P.M., with Vice-President Mow- 

bray in the chair. 
The readin.g and presentation of papers was resumed and the 

papers appearing in previous numbers of the Proceedings were dis- 
cussed. 

Upon motion, the meeting adjourned at 5.30 P.M. 
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CONSTITUTION. 

ADOPTEI) l~BaU~Y 19, 1915. 

ARTICLE I.--Name. This organization shall be called THE 
CASUALTY ACTUARIAL AND STATISTICAL SOCIETY OF 2u3~F, BICA. 

ARTICLE II.--Ob]ect. The object of the Society shall be the 
promotion of actuarial and statistical science as applied to the prob- 
lems of casualty and social insurance by means of personal inter- 
course, the presentation and discussion of appropriate papers, the 
collection of a library .and such other means as may be found 
desirable. 

The Society shall take no partisan attitude, by resolution or 
otherwise, upon any question relating to casualty or social insurance. 

AaTICLW III.--Membership. The membership of the Society 
shall be composed of two classes; Fellows and Associates. Fellows 
only shall be eligible ~o office or have the right to vote. 

The Fellows of the Society shall be the present members and 
those who may be duly admitted to Fellowship as hereinafter pro- 
vided. Any Associate of the Society may apply to the Council for 
admission to Fellowship. I f  his or her application shall be ap- 
proved by the Council with not more than one negative vote he or 
she shall become a Fellow on passing such final examination as 

. the Council may prescribe. Otherwise no one shall be admitted as 
a Fellow unless recommended by a duly called meeting of the 
Council with not more than one negative vote followed by a ballot 
of the Society with not more than four negative votes and not less 
than twenty affnunative votes. 

Any person may, upon nomination to the Council by two Fellows 
ef the Society and approval by the Council of such nomination with 
not more than one negative vote, become enrolled as an Associate of 
the Society provided that he shall pass such examination as the 
Council may prescribe. 

ARTICLE IV.--Ol~cers and Council. The officers of the Society 
shall be a President, two Vice-Presidents, a Secretary-Treasurer, and 
an Editer-Librarian. The officers with ex-Presidents, ex-Vice- 
Presidents and four other Fellows shall constitute the Council. 

ARTICLE V.--Electivn of O~cers and Council. The officers shall 
be elected by a majority ballot at the annual meeting for the term 
of one year and two members of the Council shall, in a similar 
manner, be annually elected to serve for two years. The President 
and Vice-Presidents shall n~)t be eligible for the same office for 
more than two consecutive years nor shall ant retiring member of 
the Council be eligible for re-election at the same meeting. 

A~TICL]~ VI.--Duties of O~cers and Council. The duties of the 
officers shall be such as usually appertain to their respective offices 
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or may be specified in the by-laws. The duties of the Council shall 
be to pass upon candidates for membership, to decide upon papers 
offered for reading at the meetings, to supervise the examination 
of candidates and prescribe fees .therefor, to call meetings, and, 
in general, through the appointment of committees and otherwise, 
to manage the affairs of the Society. 

ARTICLE VII.--Meetings. There shall be an annual meeting of 
the Society on such date in the month of October as may be fixed 
by the Council in each year, but other meetings may be called by 
the Council from time to time and shall be called by the President 
at any time upon the written request of ten Fellows. At least two 
weeks notice of all meetings shall be given by the Secretary. 

ARTrCLE VIII.--Quorum. A majority, or seven members, of the 
Council shall constitute a quorum. Twenty Fellows of the Society 
shall constitute a quorum. 

AI~TICLE IX.--Expulsio~ or S~pens~o~ of Members. Except 
for non-payment of dues no member of the Society shall be expelled 
or suspende d save upon action by the Council with not more than 
one negative vote followed by a two-thirds ballot of the Fellows 
present and voting at a meeting of the Society. 

A~TICLE X.--Amendments. This constitution may be amended 
by an affirmative vote of two-thirds of the Fellows present at any 
meeting held at least one month after notice of such proposed 
amendment shall have been sent to each Fellow by the Secretary. 

BY-LAWS. 

ARTICT.E I.--Order of B~siness. At a meeting of the Society 
the following order of business shall be observed unless the Society 
votes otherwise for the time being: 

1. Calling of the roll. 
2. Address or remarks by the President. 
3. Minutes of the last meeting. 
4. Report by the Council on business transacted by it since the 

last meeting of the Society. 
5. New membership. 
6. Reports of officers and committees. 
7. Election of officers and Council (at annual meetings only). 
8. Unfinished business. 
9. ~ew business. 

10. Reading of papers. 
11. Discussion of papers. 
ARTICLV, II.--Counc~ Meet~n.qs. Meetings of the Council shall 

be called whenever the President or three members of the Council 
so request, but not without sending notice to each member of the 
Council seven or more days before the time appointed. Such notice 
shall state the objects intended to be brought before the meeting, 
and should other matter be passed upon, any member of the Council 
shall have the right to re-open the question at the next meeting. 
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ARTICLE III.--Duties of 01~cers. The President, or, in his 
absence, one of the Vice-Presidents, shall preside at meetings of the 
Society and of the Council. At the Society meetings the presiding 
officer shall vote only in case of a tie, but at the Council meetings he 
may vote in all cases. 

The Secretary-Treasurer shall keep a full and accurate record of 
the proceedings at the meetings of the Society and of the Council, 
send out calls for the said meetings, and, with the approval of the 
President and Council, carry on the correspondence of the Society. 
Subject to the direction of the Council, he shall have immediate 
charge of the office and archives of the Society. 

The Secretary-Treasurer shall also send out calls for annual 
dues and acknowledge receipt of same; pay all bills approved by the 
President for expenditures authorized by the Council of the Society; 
keep a detailed account of all receipts and expenditures, and pre- 
sent an abstract of the same at the annual meetings, after it has 
been audited by a committee of the Council. 

The Editor-Librarian shall, under the general supervision of the 
Council, have charge of all matters connected with editing and 
printing the Society's publications. The Proceedings shall contain 
only the proceedings of ~he meetings, original papers or reviews 
written by members, discussions on said papers and other matter 
expressly authorized by the Council. 

The Editor-Librarian shall also, under the general supervision 
of the Council, have charge of the books, pamphlets, manuscripts 
and other literary or scientific material collected by the Society. 

ARTICL~ IV. Dues. The dues shall be ten dollars for Fellows 
and five dollars for Associates payable upon entrance and at each 
annual meeting thereafter, except in the case of Fellows not resid- 
ing in the United States, Canada, or Mexico, who shall pay five 
dollars at the times stated. 

I t  shall be the duty of the Secretary-Treasurer to notify by mail 
any Fellow or Associate whose dues may be six months in arrears, 
and to accompany such notice by a copy of this article. I f  such 
Fellow or Associate shall fail to pay his dues within three months 
from the date of mailing such notice, his name shall be stricken from 
the rolls, and he shall thereupon cease to be a Fellow or Associate of 
the Society. He may, however, be reinstated by vote of the Council, 
and upon payment of arrears of dues. 

ARTICT.~ V.--Amendments. These by-laws may be amended by 
an affirmative vote of two-thirds of the Fellows present at any meet- 
ing held at ]east one month after notice of the proposed amendment 
shall have been sen~ to each Fellow by the Secretary. 
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RULES I~EGARDING EXAI~INATIONS FOR ~d)M_ISSIOl~ TO 
THE SOCIETY. 

The Council adopted on March 29, 1915, the following rules 
providing for the examination system of the Society: 

1. Examinations will be held on the first Wednesday and Thurs- 
day during the month of May in each year in such cities as will be 
convenient for three or more candidates. 

2. Application for admission to examination should be made on 
the Society's blank form, which may be obtained from the Secre~ry- 
Treasurer. No applications will be considered unless received be- 
fore the fifteenth day of March preceding the dates of examination. 

3. A fee of $5.00 will be charged for admission to examination. 
This fee is the same whether the candidate sits for one or two parts 
and is payable for each year in w.hich the candidate presents himself. 
Examination fees are payable to the Secretary-Treasurer and must 
be in his hands before the fifteenth day of March preceding the 
dates of examination. 

4. The examination for Associa~eship consists of four parts. 
Not more than two parts can be taken in the same year and no 
credit will be given for the passing of any part unless all previous 
parts have been passed during the same or previous years. 

5. In the case of applicants not less than thirty years of age, 
who have had not less than five years' experience in actuarial or 
statistical work in insurance offices, the Council may, upon receipt 
of satisfactory evidence of general education, waive the passing of 
Parts I, I I  and I I I  of the Associateship examination. Such appli- 
cants may thereupon become Associates by passing Part IV of the 
Assoc~ateship examination. 

6. Admission to Fellowship examinations is granted only to those 
who are Associates of the Society. The examination for Fellowship 
is divided into two parts. No candidate will be permitted to present 
himself for Part I I  unless he has previously passed in Part I or 
takes Parts I and n in the same year. I f  a candidate takes both 
parts in the same year and passes in one and fails in the other, 
he will be given credit for the part passed. 

7. As an alternative to the passing of Part I I  of the Fellow- 
ship examination, a c~ndidate may elect to present an original 
thesis on an approved subject relating to casualty or social insurance. 
Candidates electing this alternative should communicate with the 
Secretary-Treasurer as to the approval of the subject chosen. All 
theses must be in the hands of the Secretary-Treasurer before the 
first Thursday in May of the year in which they are to be considered. 
Where Part I of the Fellowship examination is not taken during 
the same year, no examination fee will be required in connection 
with the presentation of a thesis. All theses submWced are, if 
accepted, to be the ~ro~er .~ of the Society and may, with the ap- 
proval of the Council, be printed in the Proceedings. 
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8. In Par~ II  of the Fellowship examination the papers will be so 
arranged that it will be necessary for the candidate to write on only 
three of the four prescribed topics in order to obtain full credit. 

9. Special attention is called to the following important exceptio~ 
to the above fuzes effec$ive as respects the year I916. Examinations 
will be regularly held in May, 1916, but in the case of candidates 
for Associateship presenting themselves at that time the passing of 
Parts I and II  will be waived and the candidates will be required to 
take Parts I I I  and IV only. Commencing with 1917, candidates 
for Associateship will be expected to pass in all four Parts of the 
Syllabus. 

SYLLABUS OF :EYA~IlgATI01~S. 

For Enrollment as Associate. 
Part I : 

1. Elementary algebra up to and including the binomial 
theorem. 

2. :Elementary plane trigonometry including the use of 
logarithms. 

3. Elementary plane analytical geometry. 
4. Double entry bookkeeping. 

Part II : 
1. Advanced algebra. 
2. Elementary differential and integral calculus. 
3. Elementary calculus of finite differences. 
4. Theory of probability and least squares. 

Part I I I  : 
1. Compound interest and annuities-certain. 
2. Theory of statistics. 
3. Elements of the theory of life annuities and assurances, in- 

cluding the calculation of premiums and reserves for the 
simpler forms of policy. 

4. Elements of economics. 
Par~ IV : 

1. Practical problems in statistics. 
2. Policy forms and underw~iting practice in casualty insur- 

ance, viz. : Personal accident, health, liability, workmen's 
compensation, fidelity, surety, plate glass, steam boiler, 
burglary, fly wheel, automobile, workmen's collective, 
credit. 

3. Practical problems in insurance accounting and statistics, 
including the preparation of annual statements. 

4. Insurance law, including the more important stahltes of the 
United States and Canada relating to casual~y insurance. 

For Admission az Fellow. 
Part I :  

1. Ca/cu]ation of premiums and reserves for accident, sickness, 
workmen's compensation and other branches of casualty 
insurance. 
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2. Inspection of risks; adjustment and settlement of claims. 
3. Investments of insurance companies. 
4. Current problems in workmen's compensation and other 

branches of casualty insurance 
Part I I :  

1. Principles and history of social insurance. 
2. Compilation and use of census or other government statis- 

tics relating to population, mortality, invalidity, sickness, 
unemployment, old age and allied matters. 

3. Systems of invalidity, old age and unemployment insurance. 
4. Calculation of premiums for and valuation of pension funds. 

A copy of a pamphlet entitled "Recommen&ations for Study in 
Connection with the Examinations of the Casualty Actuarial and 
Statistical Society of America" may be obtained upon application 
to the Secretary. 
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THE I~ELATION BETWEEN PRIVATE AND SOCIAL 
INSURANCE. 

PRESIDENTIAL ADDRESS. 

BY 

I. M:. RUBINOW. 

For several reasons this meeting, the sixth in the history of the 
Casualty Actuarial and Statistical Society, has a special signifi- 
cance to your President. He shares with the entire Society the 
satisfaction of meeting for the first time outside the city and state 
of New York, thus emphasizing the national character of our or- 
ganization. But outside of that, it is the first meeting at which h e  
appears after the somewhat radical change in his professional affilia- 
tions. In my last presidential address before the second annual 
meeting last October I said: '~ In the natural course, the personal 
affiliations and business connections of your President and other 
omcers must necessarily vary and change, but it would be very 
unfortunate if these purely accidental circumstances were taken 
into consideration in selecting them." I little thought at the time 
that the statement was almost prophetic and that it would be real- 
ized even before t:he next annual election of your officers; though 
in the light of events which transpired the suspicion might be justi- 
fied that I was in p~ssession of inside information. 

And finally, though ~his is not our annual meeting, and I remain 
the fortunate incumbent of the highest office our profession can 
confer for another five months, it is, I regret to say, our last meet- 
ing at which I shall have the privilege of presiding. When you 
meet again I will be at t~he other end of the continent, and though I 
am determined, with the same bulldog-like tenacity, which in the 

23 385 
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opinion of some has characterized all my conduct for the last five 
years, to hold on to the very end, the cold fact is that my "admin- 
istration" of the affairs of the Society must come to an end very 
soon. and inevitably what I say to-day must bear the character of a 
valedictory address or a "swan's song," if you will. By a very 
generous provision of the constitution, your President preserves a 
life ~eat in the Council of the Society--a privilege of no small moral 
value, I assure you. Another constitutional provision is that the 
President shall not be eligible for the same office for more than two 
consecutive years. This is not only a very wise provision but a par- 
ticu}arly fortunate one for your President, for it relieves him from 
the awkward choice of either withdrawing under fire, or facing an 
ignominious defeat. 

Under the circumstances, the wise, the tactful thing to say and 
to d,>, would probably be to say and to do nothing. But I fear, and 
a good many other people fear, that tact is not my most conspicuous 
virtue. Nor is it easy for me, as most of you know, to say nothing 
wheu I still possess the constitutional privilege of unlimited free 
speech. And though this is my last appearance as President, I 
recegnize that the second year of the Society's activity is only half 
over, and it would be too early and not altogether fair to try at 
this time fo sum up the results of our activity since our organiza- 
tion. Perhaps that had be[ter be left for the next meeting, which 
I hope to be able to address through a written communication. At 
thi~ time I think it necessary to analyze the problem which is bound 
to present itself to our Society sooner or later, and which my per- 
sonal change in business relations emphasizes rather forcibly; the 
problem of "the relation between private and social insurance." 

At the last meeting in February, 1916, I had the privilege of 
delivering ct paper on a technical problem---of compensation for per- 
manent partial disabilities, with our ¥ice-President, Mr. ]~owbray, 
in the chair. Mr. Mowbray at the time pointed out that in relin- 
quishing the chair for the purpose of reading the paper, and thus 
making it subject to discussions from which presidential addresses 
are exempt, I displayed an unusual degree of modesty. Perhaps 
Mr. Mowbray was right, if the word "unusual" was intended to 
apply to me personally. This, however, /s a presidential address 
with all the unfair advantages of an immunity bath. I t  may seem 
to some wiser not to make its subject open to acrimonious discus- 
sions. Personally I do not think so, and would gladly welcome a 
lively interchange of opinions. The wider the range of differences 
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disclosed the merrier, in my opinion, would be the discussion. I 
well remember the provision of Article II  that "the Society shall 
take no partisan attitude, by resolution or otherwise, upon any 
question relating to casualty or social insurance," and further, the 
careful statement appearing in each number of the Proceedings 
that " the Society is not responsible for statements made or opinions 
expressed in the articles, criticisms and discussions." It  is evident, 
therefore, that even in a presidential address I alone am responsible 
for anything I may say. On several previous occasions I have 
already argued for unlimited freedom of individual expressions 
notwithstanding these very careful and necessary provisions, or 
rather, for the very reason that they exist. There is, however, one 
additional consideration. I t  was quite proper, nay, even necessary, 
to exercise extreme care in avoiding delicate controversial problems 
in the early history of our organization. The Society was then in 
its experimental stage. However obvious its usefulness to the 
actuarial and statistical professions, its usefulness to the insurance 
business had to be proven. I t  was a matter of recorded history that 
earlier efforts at a similar organization only five years ago did not 
meet with favor from the powers that be in the insurance world. 
The interests of the cause as well as the personal safety of the mem- 
bers demanded a high degree of discretion, which at times amounted 
almost to sidestepping. 

That time has fortunately passed. Moreover, it has passed much 
sooner than could reasonably be expected. 

The wisdom of the President in reading into each one of his 
presidential addresses a paraphrase of the declaration of independ- 
ence was questioned by some, and perhaps from the point of view 
of his personal interests these doubting Thomases were right. But 
your President takes legitimate pride in believing that his occa- 
sionally revolutionary utterances (perhaps like all revohtionary 
utterances) were productive of some social good. He is tempted to 
think that the reading of the declaration of independence by the 
party of the first part often prevents the reading of the riot act by 
the party of the second part to the social compact. In less than 
two years the C. A. S. S. A. has grown to be one of the most important, 
one of the strongest insurance organizations in the country, if not 
in the world. And if those aspects of insurance be considered, in 
regard to which American public opinion of to-day, and still more 
the public opinion of to-morrow, shows the greatest concern, then 
it may be no exaggeration to say that our Society promises to be- 
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come the most important insurance organization in the country. The 
writing on the wall is so plai~ that even he who runs may read- -  
that problems of mass insurance are going to be the most important 
insurance problems of the next ten years, and unless I am very 
much mistaken, mass insurance must largely mean social insurance. 
These problems we simply cannot avoid. We cannot avoid them, 
for no intelligent body of American citizens can avoid them. We 
cannot avoid them, for naturally the public must look to us if not 
for guidance then at least for advice and intelligent discussion. 
And finally, we should not disregard them because we are directly 
and professionally concerned. 

To begin with, what is social insurance ? I t  is a question which 
I had te  face for some years because of my literary activity, and 
which becomes now very much more frequent in view of my pro- 
fessional activity. 

Definitions are proverbially difficult, particularly definitions of 
abstract terms which stand for concepts in the making.. There are 
two methods of approaching any problem of definition, which might 
be described as the legal and the scientific method. A legal enact- 
meat  may arbitrarily define any word " for  the purposes of this ac t"  
to mean so and so. This method might be applied to social insur- 
ance, but it  is not a very useful way of interpreting a growing social 
institution. The scientist examines carefully the various objects 
and endeavors to isolate the specific important characteristics. Sup- 
posing you were asked to define a fish. The inductive scientific 
method would be to examine a large variety of so-called fishes and 
thus arrive at a conclusion as to what general characteristics apply 
to a catfish, a shark, a bass, a goldfish, and perhaps a whale and a 
.se~l, that go to build the concep~ of fish. Surely not size nor weight, 
nor residence in a certain state, nor color, nor previous condition of 
selwitude. There is something common in their shape, but if you 
are not satisfied by external appearances and want to investigate a 
little deeper, you might find if you are perspicacious enough that 
both a whale and a seal are only make-believe fishes after all, and 
that an ass in a lion's skin is an ass nevertheless. 

Of course, you will understand that this is only an example and 
~ot an implication. But what sort of a fish is social insurance ? 
There  is the first chapter of my book, twelve pages long, as an effort 
±o answer this question, or perhaps to avoid a specific answer to it. 

Is social insurance necessarily s tab  insurance, as some insist ? 
Even a superficial study of the social insurance movement and 
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literature will show the inaccuracy of such a definition. The volun- 
tary mutual sickness and other benefit funds of Denmark or France 
or the unemployment funds of Belgium are as legitimately parts 
of social insurance as the state insurance funds of the various Amer- 
ican states. Moreover, Italy and some South American countries 
have monopolized life insurance and they may sell it at cost, or may 
endeavor to make a profit out of it, and the bare fact of state admin- 
istration would not entitle it to a place in the social insurance move- 
ment, unless together with state administration there went some 
organized effort to bring cheap insurance within the means of the 
classes. 

Shall the elimination of profits be the decisive feature ? Or per- 
haps it might be more accurate to say "the elimination of any 
effort at profits "?  For one knows of many an insurance institution 
making no profits, that no one would even suspect of social insur- 
ance tendencies. Even fills definition raises serious difficulties. 
Profits take the form of either surplus or dividends (not to speak 
of certain salaries that savor strongly of profits). Even admittedly 
social insurance carriers are not prohibited, in fact often required 
to build up a special emergency surplus. And if elimination of divi- 
dends be decided upon, we shall suddenly find that we have been 
practicing social insurance in both life and fire insurance for over 
half a century without knowing it, as Moliere's famous hero who 
spoke prose for forty years without knowing it, and that most of the 
giant old-line life insurance companies are social insurance carriers. 

Of course, such interpretation would make social insurance quite 
respectable, but I doubt whether it would be accepted by many stu- 
dents, or would be very helpful in solving our problem. 

Shall it be the object or class of people insured ? One must not 
forget that "social insurance" grew out of "workingmen's insur- 
ance." Arbeiterversicherung only recently became SoziaZversich- 
erung. There is a very close approach to the true definition, but nev- 
ertheless it has its very serious dangers. Our own industrial life 
insurance companies have recently mutualized; but the Prudential 
Life Insurance Company of England still continues to pay out mil- 
lions of dollars annually in dividends. Is the English :Prudential 
a part and parcel of social insurance ? Moreover, its business is not 
limited to the working class; and it is interesting to note that in 
Germany, where organized labor has attempted recently to establish 
its own industrial life insurance company with elimination of divi- 
dends and under democratic control, they call it VoZksversicherung 
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(people's insurance) rather than Sozlalversicherung. On the other 
hand we have the large number of industrial accident and health 
insurance companies, the social results of whose activities has been 
made the subject of a very careful investigation by the insurance 
departments of this country, and which admittedly cannot return to 
the insured much more than 40 per cent. of the premiums. I f  we 
were to include this form under social insurance I very much fear 
that the term would become altogether meaningless. 

In a recent address on Social Insurance our genial friend and 
member, Mr. William J. Graham, says that "social insurance is a 
vague term. I t  has been described to mean insurance at the other 
fellow's expense." I t  is true that a sharing in the cost by other 
persons than the insured is a frequent characteristic of social insur- 
ance. But it  is not universally so, for in early stages of its develop- 
ment experiments in granting insurance at cost were made, and 
though they were not highly successful, the place of those experi- 
ments in the history of social insurance cannot be denied. Even 
a recent compulsory health insurance act of Holland places the 
entire burden upon the insured wage worker, but it is a social in- 
surance act (perhaps not a very satisfactory one) nevertheless. 
Furthermore, we are prone to forget that most life insurance is 
insurance at the other fellow's expense, for surely the insured per- 
son (which should mean the person receiving the indemnity in case 
of loss), is not at all the man named in the policy, but his wife or 
children or other beneficiaries, and the premiums are paid by "the 
other fellow" who happens to be the husband and father. 

Finally, perhaps the most significant of many social insurance 
institutions is their compulsory character. At this moment I cannot 
think of any examples of application of the compulsory principle 
outside of social insurance. I t  may therefore be a very decisive 
symptom for our diagnosis. But needless to say, it is not a uni- 
vers~l one. Myself a convinced, perhaps a fanatical advocate of 
the compulsory principle, I still must recognize that it represents 
but one phase, and that it is still absent in many countries and 
various branches of social insurance. 

I have purposely enumerated all these divergent views before en- 
deavoring to construct a definition, so as to emphasize the difficulty, 
nay the impossibility of framing a brief definition based upon one 
very striking feature. How great this difficulty is, perhaps our 
attkude to compensation insurance demonstrates. When the term 
"social insurance" was included in our constitution, it was done 
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largely with the view to the indefinite future. Most of our member- 
ship are unconscious of any serious discussion of social insurance 
having taken place as yet in our deliberations. But observe what 
the most important German insurance magazine, the Zeitschr~ft fi~r 
die gesamte Vers.icherungs-Wissenschaft, has to say in a very sym- 
pathetic review of our activities: "I t  has already become evident 
that in the transactions of the Society, social insurance, and pri- 
marily social accident insurance, will occupy a predominant, even 
an exclusive, position." (Band X¥I ,  2. Heft ;  Proceedings, Vol. 
1% p. 307.) 

There is much in a viewpoint, therefore; what shall our view- 
point be ? 

I have tried to prove that it is difficult to isolate any one univer- 
sally present characteristic of social insurance. I t  does not follow 
that the concept is meaningless, but only that it is still in the 
making. As is frequently done in problems of scientific classifi- 
cation, the whole picture rather than one symptom must be taken, 
though from that picture now one, now another sign may be absent. 

Provisionally "social insurance" may and must be defined. I t  
is dealing with insurance of the large masses whose income is de- 
rived from services rather than from possession of property; whose 
economic status is so uncertain that the existence of the insurance 
provision becomes a matter of concern to the whole social structure, 
and only when such concern expresses itself in a distinct social 
policy. Mere elimination of profit through voluntary effort of the 
insured does not constitute social insurance; for this another term, 
"mutual  insurance," has long existed. And nothing would be 
gained by substituting the word "social" for "mutual." Though 
fhere may be objections to this definition from fraternal and simi- 
lar organizations, I prefer to define social insurance, for the pres- 
ent, at least, as the insurance of masses encouraged and stimulated 
or established through the instrumentality of organized society for 
the purpose of combatting ~he causes of destitution. I know that 
this definition may be criticized, like any other definition. But let 
us accept it for the present. What shall be the relation between 
this form of insurance and the older forms more familiar to the 
American public ? 

For a proper approach to this problem it is necessary to agree to 
certain facts of the past and present and possibly also to certain 
evident tendencies of the near future. 

What is altogether clear to me is that this country stands corn- 
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mittecl to a policy of social insurance. I t  is unnecessary to recite 
here the well-known steps taken in the past, and being taken at 
present. But one must be blind to the whole tone of American life 
to fail to see what is coming. The agitation for health insurance 
at present, for instance, is very much stronger and goes on at a 
greater speed than the agitation for compensation seven years ago. 
I t  was perhaps excusable for the insurance profession not to recog- 
nize the strength of the compensation movement seven years ago, 
but no such excuse exists now. The movement must go on, not be- 
cause there are a few "social workers" who advocate i t ;  not be- 
cause socialists advocate it, but because there exists the spirit of the 
new American democracy which will not permit the fear and an- 
guish of destitution to stare in the face of millions of our citizens 
forever, and because the insurance method has been recognized as 
an effective weapon to combat it. What better evidence do we need 
of the approval of the principle of insurance by organized society 
than these concerted efforts for social insurance ? 

Now, if we begin with a system of exclusively private insurance, 
and a system of social insurance is gradually in the making, a 
certain encroachment of social upon private insurance is possible. 
I use the word "possible" deliberately. I t  is not inevitable, be- 
cause the main function of social insurance is to create new insur- 
ance protection which has not existed before. I t  is, of course, a 
matter of common knowledge that even thirty years of social insur- 
ance in Germany has not abolished private insurance. Some of 
you may think that in announcing this doctrine I play false to my 
radical political beliefs and party affiliations. This is no place to 
discuss them at length. Whatever my beliefs in an nltimate co- 
operative commonwealth may be, it is not a problem for immediate 
decision at the polls, and as a practical man I may prefer to leave 
to the future generation the solution of the problems that will con- 
front them. I t  must, therefore, be admitted that there is what 
may be called a natural field for private insurance and a natural 
field for social insurance. And there may also be a twilight zone. 

The geographic boundaries between these zones must necessarily 
be a subject of some discussion if not contention. The claim is 
made that private insurance has vested rights in the premises 
which are so extensive and comprehensive that no encroachment 
upon them is permissible. That is the first serious problem that 
must be carefully considered. 
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As against this claim it must be pointed out that social insurance 
creates an enormous additional body of insurance. In the case of 
unemployment and old age insurance the entire field would be 
practically new. Surely vested rights cannot extend to them. In 
case of health insurance, perhaps 90 and surely 80 per cent. of the 
insurance would be entirely new. Even in compensation insurance 
the volume is perhaps three times as large as that of employers' 
liability displaced. Surely no constitutional court of high juris- 
diction would give such a broad interpretation to this claim of 
vested rights. Even the rights under perpetual franchises are nec- 
essarily strictly limited to the explicit terms of the original grant. 
Some other basis for the geographic limits must be found besides 
the theory of vested rights. 

But how about the actual threatened encroachment of social in- 
surance upon the domain of private insurance ? Let us examine 
the problem frankly in an impartial scientific spirit. The griev- 
ance of private insurance must necessarily be based upon the exist- 
ing source of profits which may be destroyed. Modern economic 
society is based upon a system of profits. Whatever our ultimate 
ideal may be, the system of profits will persist for some time. But, 
after all, in economic theory as well as in political life, the justifi- 
cation for the persistence of profits is gradually shifting. The 
principle of legitimate profits is not a figment of a revolutionary 
brain. It  is an admission that profits must be justified by service. 
Time was when the argument was sufficient: "This is our private 
business; society will please keep off the grounds." But at present 
the trenches around private enterprises must be built of entirely 
different material. When the cloak manufacturers of New York 
declared in the recent strike that they "were the masters of their 
shops and would brook no interference," there was an outburst of 
indignation from the progressive elements of society. It  becomes 
necessary to prove that the profits are legitimate, not exorbitant, 
and a fair reward for the enterprise and ability of management, 
and, above all, that they are not socially undesirable. Bridges, 
highways, schools, all might be made very productive sources of 
profit. But society has ruled that these facilities be furnished 
without profit to anybody and it would be useless to oppose that 
decision. 

I t  is almost inevitable that the element of profits will be elimi- 
nated out of social insurance in most of its branches. Compensa- 
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tion insurance may be pointed out as an exception. I have no 
desire to enter into the discussion of this problem, so interestingly 
handled by two distinguished members of this Society, Mr. Baldwin 
and Mr. Rowe. But I shall call your attention to two or three 
specific considerations. 

1. The entire cost of compensation (if not of the industrial in- 
juries) falls upon the employers, who are themselves in the busi- 
ness of making profits, and it may appear perfectly proper that they 
share part of that profit with the insurance organization in return 
for a specific service rendered. 

2. Notwithstanding that, most states have made special pro- 
vision for making mutual insurance easier; and that of course means 
insurance with the elimination of the element of profits. 

3. A number of states found it necessary to provide for either 
competitive or monopolistic state compensation insurance. 

I t  is, I think, entirely proper to admit that the question of the 
best organization of compensation insurance is still before the 
American people, l~o final decision has as yet been reached. 
Whether the state or community shall undertake to operate this 
branch of insurance will depend upon many facts and considera- 
tions. One of them probably is to admit the principle of only 
fair or legitimate profits in this field, and in this respect the final 
answer depends upon the private insurance carriers as much as 
upon any other interests involved. There is, as we know, a tend- 
ency to deny the necessity of limitation of profits in compensation 
among some casualty men. Speaking as a casualty man that was, 
I cannot think of any tendency that is so sure of taking compensa- 
tion entirely out of the hands of casualty companies. 

Tile year 1914 may have been a banner year for compensation 
profits. But the repetition of such a year would be certain to result 
in a very rapid increase of both state and mutual insurance. 

But there is after all another consideration--perhaps of very 
much larger import. In so far as any private insurance company 
has approached the field of social insurance if not the method--the 
large industrial life insurance companies have done so. The most 
significant fact in the recent development of American insurance 
is the mutualization of the two giants of industrial life insurance ; 
with this mu~alization accomplished the elements of profits have 
been abandoned in perhaps 95 per cent. of the volume of this form 
of insurance. With such facts before us, the literary attack upon 
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the mutual insurance principle which some obstinate men still con- 
tinue to indulge in, must appear altogether puerile. And the im- 
plications of this development are even wider--they show that  at 
least in certain branches of insurance the necessity of profits as a 
form of payment for services rendered has altogether vanished. 

The insurance business, as a business, may doggedly refuse to 
admit the import of these facts. The insurance profession, as a 
scientific profession, cannot. 

On the other extreme of the insurance field we find several dis- 
tinct territories over which social insurance shows no desire to en- 
croach. There is, first of all, the very wide field of property insur- 
ance, fire, marine, burglary, plate-glass and the like. The transac- 
tions here clearly belong to the domain of transactions of business. 
0nly indirectly if at all do some branches of it  concern themselves 
with the problem of human destitution. I t  is true that even within 
these branches of insurance the problem of state and mutual com- 
petition has arisen. But unless the term of social insurance be 
made so broad as to become useless, we are dealing then with an 
entirely different problem. Whatever the merits of the contro- 
ve r sy -and  this is altogether outside of our present enquiry--it  
has not arisen out of any theoretical opposition to private business 
as such, but because of objection, whether basecl upon sound rea- 
sons or not-- to certain methods of private business, and the belief 
--whether sound or not- - that  the insurance business fails to rec- 
ognize the principle of reasonable profits. There is also the do- 
main of life insurance and other forms of personal insurance for 
the well-to-do, including often the same form of protection which 
social insurance is dealing with, such as accident, health and even 
old age insurance. There is no concerted movement at present to 
encroach upon that--though there may be some criticism to what is 
considered an excessive expense ratio. 

Let us sum up in a few definite statements the argument, which 
I fear has grown somewhat diffuse. 

1. All insurance business partakes of the nature of semi-public 
service to which the principle of competitive unlimited profits does 
not apply. There is a growing demand for a limitation of profits 
to a reasonable level. 

2. Insurance being in its essence an arrangement for mutual 
protection, the gradual extension of the mutual principle is in- 
evitable. 
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3. Social insurance is, however, more than simply mutual insur- 
ance. I t  is insurance for the masses, in which organized society 
feels a direct concern, because of the hope of eliminating destitu- 
tion through it. 

4. Social insurance largely creates its own business; it  does not 
to any extent encroach upon any vested interests. In so far as it 
does, it is an inevitable conflict between private interests and social 
welfsre, for which conflict only one result is socially possible. 

5. In so far and so long as private enterprise and private invest- 
ment may persist in the insurance field, it is contingent upon effi- 
cient service and the limitation of profits to the social valuation 
placed upon such service. 

6. Private insurance has little to gain and a good deal to lose from 
an over-emphasis of possible antagonism and over-claims for its 
vested rights. 

When these conditions are frankly recognized, co-operation be- 
tween the two branches of insurance may remain possible for an 
indefinite time. 

For in insurance, as in other public utilities, the principle of 
service must necessarily rise above the old principle of private gain. 
The struggle, if there must be a struggle, will be eventually settled 
by e~periments rather than argument. The people may be trusted 
~o retain these old forms of organization, or create such new ones 
as will best conform to this conception of service and at the smallest 
cost. And finally, the actuarial profession as such can afford 
to remain neutral, at least so far as the essential principle is con- 
cerned. If  profits are recognized as a necessary element of the 
rate, the actuary will include profits. But he does not cease to be 
a scientific actuary, when through mutualization of a concern the 
element of profit is eliminated. ]~or does the necessity for true 
actuarial science vanish when the state assumes part of the pre- 
mium burden. The building of rates for the purpose of effecting 
equity and justice between individual and individual or group and 
groups, the building of rates so as to stimulate the all-important 
work of prevention, the management of business so as to achieve 
the highest degree of efficiency and economy combined; these still 
remMn a problem for the scientific insurance expert to grapple 
with~ 

hTo matter what our political or economic views, so long as we 
recognize the true social service character of our profession, we can 
still go on working hand in hand. 
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SHOULD THE COMPENSATION PEEMIUM I~EFLECT THE 
EXPERIENCE OF THE INDIVIDUAL RISK? 

BY 

WINFIELD W. GREENE. 

Experience rating of compensation risks as hitherto employed 
might be defined as the predication of the current rate for a given 
risk upon a consideration of the past experience of such risk. This 
practice has been confined almost entirely to cases where the insur- 
ance carrier intended to show that the rated risk had for some time 
past an accident experience better than the average (where an 
average experience means an experience productive of a cost corre- 
sponding to the basic pure premium). It  is not surprising tha t  
virtually no risks have suffered an increase in rate through experi- 
ence rating, since up to this time it has been customary that the 
request for such rating proceed from the insurer. Moreover many 
employers whose experience would entitle them to a decrease in 
rate, have not availed themselves of this advantage because of their 
unfamiliarity with the possibilities of the experience rating plan. 

Although experience rating has been from time to time com- 
mented upon in these pages, it may not be untimely, in view of the 
attention now being accorded this plan in several states, to present 
the following summary of the principal 

OBJECTIONS TO EXPERIENCE RXTINO.* 

1. In case of small risks past experience even for a considerable 
period, and even if physical conditions remain stationary, is no true 
measure of hazard since the payroll exposure is too limited to yield 
a reliable pure premium. 

2. Although a few large risks exhibit a payroll exposure sufficient 
to make even a brief experience quite significant, changes in me- 
chanical process and in types of machinery used take place so fre- 
quently as to greatly invalidate past experience as an index of 
current hazard. 

* T h e  material embodied in this summary of objections to experience 
rating is in part due to a memorandum entitled "Experience Rating,"  
issued by Mr. Walter S. Bucklin. 
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3. Safety measures, safety organization and physical conditions 
are believed by many to constitute a better guide to "moral hazard" 
than does past experience. 

4. Experience rating as we have known it places the carrying 
company in a position to "hold the business" against all compe- 
tition; this because the carrier has in its office the only records upon 
which an experience rating can be based. 

5. Experience rating has resulted in a material reduction in the 
aggregate premiums collected from the risks to which the plan has 
been applied. Mr. Senior's helpful paper in the Proceedings (Vol. 
I, pBge 237), showed that in New York during the first year of 
the presen~ compensation law 230 experience rated risks exhibited 
a net premium decrease of nearly $~8,000 which was over ~4 per 
cent. of the premiums upon such risks as estimated at manual rates. 
As ~.r. Senior pointed out, such tremendous shrinkage in premiums 
was not contemplated when the minimum adequate rates were com- 
puted. Moreover, it would appear to be inequitable that where 
better than average risks are written below manual, worse than 
average risks are not written above. 

6. The business of insurance is based upon the principle that the 
assured shall pay a premium commensurate with the ~ priori prob- 
ability of loss. Experience rating is an outright departure from 
this principle, since it permits the premium to be influenced by the 
individual experience of the assured. 

7. By placing the actual rate-making power in the hands of the 
insurance carrier, experience rating weakens the ability of state 
officials to enforce adequate compensation rates. 

8. In some instances the employer in his anxiety to exhibit a 
favorable experience has brought pressure to bear upon the em- 
ployee to prevent his claiming compensation. (See the report of 
the American Association for Labor Legislation entitled "Three 
Years under the New Jersey Workmen's Compensation Law.") 

The Industrial Commission of Colorado was moved by the fore- 
going considerations to rescind its approval of the experience rating 
plan on October 14, 1915. From a memorandum of the New York 
S~ate Insurance Department dated February 1~, 1916, i~ appears 
that the New York Department does not favor experience rating as 
practiced hitherto. However, in the s~me memorandum (from 
which we hereinafter quote), it is suggested that in compensation 
underwriting, it might be possible to employ 
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T ~ .  PRINCIPLE OF DEDUCTIBLE AVERAOE. 

Since " t h e  Workmen's Compensation Law of New York requires 
the employer to insure his entire compensation obligation . . . it is 
perhaps not feasible at this time to issue deductible average policies." 
Instead the Department's memorandum outlines a plan under which 
" every employer would pay a fixed rate for losses in excess of some 
fixed amount (say $50 or $100 each). 
$50 or $100 as agreed upon, for each loss 
term." 

" This method of rating can be made 

In addition he would pay 
sustained during the policy 

applicable to much smMler 
risks than any method which seeks to penalize the employer for 
serious accidents or to reward him for their absence. The retroactive 
application of the plan is logical as well as defensible. I t  serves to 
adjust the premium upon the basis of conditions which have ob- 
tained during the period for which the premium was paid, instead 
of applying past experience as the measure of cost for a period of 
unknown experience which in all probability will not be identical 
with the past. Finally, such a system holds out to the employer an 
incentive for the prevention of accidents in terms of real money 
which he cannot fail to understand. The point we wish to em- 
phasize is that our present plan begins at the wrong end and if  
properly applied would have the effect of throwing the burden of 
heavy losses upon the employer." 

Successful application to small risks, justice to the assured and 
an added incentive toward accident prevention appear to be the 
Department's claims for the proposed plan. The first paragraph 
of the memorandum contains these words: " W e  believe it is pos- 
sible to develop an experience rating plan which may be superior to 
schedule rating." The natural implication is that the suggested 
plan, which for brevity we shall term the " d e d u c t i b l e  average" 
scheme, is considered something of an improvement upon the sched- 
ule-rating plan. 

I t  was suggested in the Department's memorandum that every 
employer pay $50 or $100 as agreed upon "for  each loss sustained 
during the policy term." I am in some doubt as to whether it is 
meant that the employer should pay an additional sum for each 
compensated accident or for each accident resulting in payment of 
compensation or medical cost. I t  is essential that the basis for 
premium adjustment be such as not to encourage disputes and lift- 
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gation between the carrier and the assured. In  New York and 
many other compensation states every compensated accident is a 
mat ter  of public record. On the other hand, accidents resulting in 
medical cost only are not always brought to the attention of the 
industrial commission. Offhand, it  would appear quite impracti- 
cable to collect an additional premium for every accident resulting 
in either compensation or medical cost. 

Is THE DEDUCTIBLE AVERAGE fLAIr FEASIBLE? 

Let  uS consider therefore the practicability of an arrangement 
whereby the assured pays, in addition to a fixed percentage of his 
earned payroll, $100 for each accident occurring within the policy 
term resulting in death or weekly compensation. 

From the very timely paper* by Mr. Joseph H. Woodward at the 
last meeting of this Society, we learn that  (exclusive of medical aid) 
the incurred loss per compensated accident was $263.45 in the ex- 
perience of the New York State Insurance Fund for the year ending 
June  30, 1915. From the same paper, i t  appears that  medical 
cost represents 16.6 per cent. of the total compensation cost. Total 
incurred loss per compensated accident (including medical cost) 
would be therefore $ 2 6 3 . 4 5  - -  .834 or $316. On the same basis, 
a~suming 35 per cent. to be an appropriate expense loading for New 
York compensation premiums (in accordance with the recommen- 
dations of the recent conference on rates), we conclude that  to pay 
current losses, set aside sufficient reserves and meet expenses, $316 
- -  .65 or $486 must  be collected for each accident compensated in 
accordance with the provisions of the New York law. 

Although it  is the general impression that  the risks underwritten 
by the New York State Insurance Fund are, on the whole, somewhat 
more hazardous than the average, this belief should not be given 
undue weight.# Assuming then for purposes of argument that ap- 

* P r o c e e d i n g s ,  Vol. II, p. 196. 
In fact, in computing a reduction in present rates because of the de- 

ductible average feature, it would appear essential that the experience of  
the carrier shorting the highest incurred loss per compensated accident be 
• taken as a guide; at least this would be so as among all carriers employing 

• the same schedule of rates. As the New York State Insurance Fund is not 
using the same manual of rates as the private earriers~ from the standpoint 
of the companies it would be better if we could base our analysis upon the 
experience of one of their own number. Since the fund is one of the 
largest New York carriers and since its incurred tosses have been computed 
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proximately $500 per compensated accident would yield adequate 
premiums for New York, we are forced to the conclusion that an 
additional premium of $100 per compensated accident would not 
justify a greater reduction than 20 per cent. in present New York 
rates, if present rates are adequate, but not redundant. 

There is a very good reason why the plan we are discussing if 
adopted at all should be made to apply to all compensation risks or 
to all risks exhibiting annual payrolls or annual premiums within 
certain specified limitations. I t  is clear that the experience of 
certain risks will exhibit a higher cost per compensated accident 
than the average cost per compensated accident for the classifica- 
tion. Now, it seems likely that in the long run such risks, to whom 
the deductible average plan would be an advantage, would elect the 
plan in greater proportion than would employers whose experience 
shows a relatively low cost per compensated accident. In other 
words, the deductible average plan, if optional, would open the way 
to self-selection of risks to the great financial disadvantage of the 
carrier, since the reduction in rate, on account of the additional 
premium collected, would at present at least have to be predicated 
upon the experience of all employers. 

Assuming the selection of the plan is not within the option of the 
employer, the following appear to be objections thereto: 

1. Any innovation in compensation underwriting should be at- 
tractive to the assured unless it be of real advantage to the carrier 
or essential from the standpoint of public policy.* I doubt whether 
many employers would elect to be assessed $100 for each compen- 
sated accident in return for u reduction of 20 per cent. in present 
premiums: Very many employers would, in my opinion, actively 
oppose the adoption of such a scheme. 

upon a scientific bast% its experience may well be considered of great  general 
value. As to the outline of the f u n d ' s  method of computing incurred losses, 
see l~r. Woodward 's  paper in the Proceedings, Vol. I, p. 112. 

" The above discussion has tho New York schedule of benefits as i ts  basis. 
Since this  schedule is perhaps the most expensive of  any American scale of 
benefits, i t  should be noted in all fairness tha t  in certain other compensa- 
t ion states an additional premium of $100 per compensated accident might  
jus t i fy  a reduction of as much as 35 per cent. in present premiums, arguing 
as in the above from the first year ' s  experience of the New York State In- 
surance Fund with regard to incurred loss per compensated accident. An  
addit ional  premium of $50 per  compensated accident would not appear  to 
jus t i fy  a reduction in compensation premiums sufficient to be worth eon- 
sldering. 

24 
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2. Far from being a boon to the small risk, the plan would ap- 
parently work grave hardship to many employers of comparatively 
small means. Several additional premiums of $100 would well 
nigh drive many small establishments to the wall. The insurance 
carrier would probably find itself in a by-no-means enviable posi- 
tion with respect to the collection of these same additional pre- 
miums. 

3. Many enterprises are conducted upon so narrow a margin as to 
make it a matter of prime importance that the current expenses be 
determined with reasonable accuracy at the beginning of the finan- 
cial year. This situation is by no means confined to small estab- 
lishments. The proposed plan would make the compensation pre- 
mium an uncertain quantity not determinable in advance. 

4. I t  was suggested in the Department's memorandum hitherto 
quoted that the proposed plan would create an added incentive 
toward accident prevention and this claim seems to be not without 
foundation. On the other hand, even this great justification for 
the scheme is outweighed if its adoption sets in motion a tendency 
to discourage the employee from availing himself of his rights under 
the compensation law. Where it means an outright loss of $100 to 
the employer to have his workman remain away from duty one day 
over the waiting period, it is, I fear, too much to expect that some 
employers will not bring undue pressure upon the employee to the 
end that he return to work at an early date or conceal from the in- 
surance carrier and the industrial commission the true date of re- 
turn. The extent to which abuses of the nature suggested might 
develop under the deductible average plan is now of course a matter 
of conjecture. However, it would appear to be contrary to public 
policy to inaugurate a scheme which would create a strong economic 
incentive toward practices inconsistent with the spirit of the work- 
men's compensation law. 

Apparently a plan involving the true deduct~'ole average principle 
whereunder the employer would bear the actual loss up to a certain 
maximum would be open to all of the foregoing objections in greater 
or less degree; and the original experience plan exhibits many dis- 
advantages from the standpoint of the underwriter as well as being 
somewhat incompatible with the spirit of the compensation acts. 
Is there any form of experience rating more defensible than the 
types we have discussed ? 

A type of rating system has been suggested which might be briefly 
defined as 



THE EXPERIENCE OF TIIE INDIVIDUAL BISK. p $5~ 

I~ETROACTIVE EXPERIENCE !~ATING OF ALL LARGE I~ISKS. 

It is proposed that all risks whereunder the earned yearly pre- 
mium at manual or schedule rates is in excess of a certain amount, 
say $5,000, be experience rated and that the reduction or increase in 
rate be made at the end of the insurance period upon the basis of a 
scientific evaluation of the experience during that period. I t  may 
at once be stated that this modified plan is infinitely less objection- 
able than experience rating as we have known it, principally because 
reductions in rate for good experience will be balanced by increases 
in rate on account of unfavorable experience. I feel, however, that 
i~ would be unwise te adopt even this modified plan for the follow- 
ing reasons: 

1. The carrying company or fund will still have an undue com- 
petitive advantage. This advantage would arise from its possession 
of the experience record of the assured. Skilled supervision on the 
part of a central rating board might do much to prevent actual 
manipulation of the experience record; the possibility of such 
manipulation would, however, still loom large in the eyes of the 
assured. 

2. The very fairness of the modified plan would make it most 
unpopular. The experience of most employers affected by the new 
plan will undoubtedly exhibit a material fluctuation in compensa- 
tion cost from one insurance period to another (see paper of Albert 
tt.  Mowbray, Proceec~i~ngs, Vol. I, p. 24). One year the assured 
will receive a most gratifying dividend--the next year the shoe will 
be on the other foot, and the dividend will be a negative quantity, 
resulting in a most unsatisfactory item of disbursements not con- 
templated at the beginning of the fiscal period. 

As far as the employer is concerned the real demand for experi- 
ence rating up to this time has arisen from a desire to get insurance 
at better than average cost. I t  is true that the new plan will per- 
mit the employer with a consistently favorable experience to still 
realize his ambitions in this regard. The employer whose experi- 
ence is unfavorable will, on the other hand, find the cost of his 
insurance increased; and in my opinion, he will complain to such 
good effect that carriers and supervising authorities alike will be 
most happy to discontinue the experience plan altogether. 

3. It  seems to me that any form of experience rating whatever 
holds up to the employer an economic reward for the prevention of 
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compensation claims. The unscrupulous employer may achieve this 
reward not so much by accident preve~dio~ as by discouraging the 
employee from availing himself of his rights under the compensa- 
tion law. 

Kow in compensation insurance the terms "loss prevention" 
and "accident prevention" are not synonymous,--and before draw- 
ing our final conclusions it may be well to elaborate this point. 

In fire insurance, it is clearly consistent with public policy to 
work directly toward the prevention of financial loss. 

From the standpoint of the community it is immaterial whether 
this loss prevention takes the form of restriction of combustion or 
prevention of ignition. Since combustion imposes a direct loss 
upon the assured under a fire insurance policy, we need fear no 
tendency upon his part to minimize the amount of loss in dollars 
and cents. 

In compensation insurance the occurrence of the accident corre- 
sponds roughly to the fact of ignition, while the seriousness of the 
injury corresponds to the extent of combustion. At this point the 
analogy stops, for the compensation loss is sustained in the first in- 
stance not by the assured himself, but by a third person, viz., an 
employee. Where the employer carries his own risk, or where 
under a compensation policy he knows that a favorable experience 
means a low rate, we cannot in all cases trust him to reveal the full 
extent of loss (where loss means the amount of compensation corre- 
sponding to the seriousness of the injury). 

CONCLUSIONS, 

It has been the intention of the writer to indicate in the foregoing 
pages that in all probability any system of compensation rates de- 
pendent upon the experience of the individual risk will be if uni- 
versally applied so unpopular as to be virtually unworkable; that the 
chief genesis of the demand for consideration of individual experi- 
ence in rating compensation risks lies in the hope for competitive 
advantage on the part of the barrier;, and finally tha~ although ex- 
perience rating plans have sincere advocates among those who feel 
that such plans may constitute powerful .influences toward accident 
prevention, there is reason to fear that experience rating in any form 
may harm rather than help the employee through giving the em- 
ployer a financial interest in minimizing his workmen's claims. 
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If  I mistake not, Dr. I. ~I. Rubinow in his illuminating work 
" Social Insurance" sets forth tha~ in European countries the prac- 
tice of permitting employers to carry their own risk has been found 
to work serious disadvantages to the employee. Workmen entitled 
thereto have failed to claim compensation through fear of dismissal, 
while employees with families or those whose age or physical con- 
dition makes them susceptible to injury have found it extremely 
difficult to obtain employment. If  self-insurance tends to develop 
these abuses, experience rating would also be productive of them 
and in larger measure; for while permission to pay compensation 
directly is presumably granted only to the employer of financial 
responsibility, experience rating applies to many employers who are 
in no position financially to be more liberal with their employees 
than the exigencies of their situation may require. 

We shall be making sufficient progress if for the present we de- 
vote our energies toward the development of methods whereby more 
equitable basic rates may be computed, and toward improving 
schedule rating systems and broadening the field of their applica- 
tion. Self-insurance should be conditioned not merely upon finan- 
cial ability, but upon the spirit exhibited by the employer toward 
the grave obligations imposed upon him by the compensation law. 
Carriers issuing participating contracts should be required to cal- 
culate their dividends with respect to their entire experience or 
with respect to the experience of large groups, each group including 
many risks. The employer should not be encouraged in the false 
idea that his own experience is a proper criterion for an equitable. 
rate. 
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THE EXPERIENCE I~ATING OF WORKMEN'S COMPEN- 
SATION I~ISKS. 

BY 

J O S E P H  H. WOODWARD. 

DEFINITIONS. 

A workmen's compensation risk the premium for which is based 
in part upon the loss ratio developed for the individual risk is said 
to be experience rated. An experience rate is differentiated from a 
schedule rate by the fact that, as commonly used, the latter term is 
confined to a rate based upon a detailed inspection of the physical 
condition and hazard of the plant of the employer, and of his 
methods of operation. A merit rate may be either a schedule rate 
or an experience rate, or it may be a rate based partly upon inspec- 
tion and partly upon experience. Experience rating is distinguished 
from profit sharing or mutual insurance by the fact that it has re- 
gard to experience under individual policies as distinguished from 
experience in groups or classes of policies or for the company as a 
whole. 

WHY EXPERIENCE I~kTING IS DESIRED. 

Several conditions have given rise to a demand for some system 
,of experience rating. 

1. An employer who, through good fortune or good manage- 
:ment, has fewer or less costly accidents than other employers in the 
~same business or industry, regards his rate, justly or unjustly, as 
~excessive, and insistently demands relief. 

2. Under conditions of unregulated competition between insur- 
ance companies experience rating has in the past offered a con- 
venient and specious means of granting discriminatory favors to 
particular policyholders and of conciliating agents and brokers con- 
trolling compensation and other collateral lines of insurance. 

3. I t  may well be argued that by properly rewarding an em- 
ployer for good experience and penalizing him for bad experience 
we have a cheap and easy means of encouraging organization for 
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safety and the guarding of machinery, thus conserving human life 
and limb. 

EXISTING SYSTE~[S. 

' Before passing to considerations of theor] it will be helpful %0 
refer briefly to four different systems that are in actual operation 
in the United States at the present time. These are: 

I. The Massachusetts System. 
II. The New York System. 

III .  The Ohio System. 
IV. The Service Bureau System. 

T~E MASSACHUS]~TTS SiSTEr. 

Under the Massachusetts "Plan  of Experience Rating, 1916," 
promulgated by the ~Iassachusetts Rating and Inspection Bureau 
and approved by the Insurance Commissioner, every risk which can 
supply the requisite payroll exposure is compulsorily subject to 
experience rating. The rate modification is based upon the experi- 
ence for the entire period during which the risk has been insured 
for workmen's compensation, but not more than five years, "nor 
less than twelve months preceding a date six months prior to ex- 
piration of the risk." The amount of payroll during the period 
covered by the experience must be at least $25,000. A credit of 

of I per cent. of the manual rate is allowed for each decrease in 
loss ratio of 1 per cent. below 45 per cent., the maximum credit 
being 30 per cent. of the manual rate. A debit is imposed of 1 per 
cent. of the manual rate for each increase in loss ratio of 1 per cent. 
above 65 per cent., the maximum being 30 per cent. The region 
between 45 per cent. and 65 per cent. is called the "neutral zone." 
In the case of risks also subject to schedule rating the application 
of the rule is modified so that the maximum credit for merit rating 
will not exceed 40 per cent. The loss ratio is determined by classi- 
fying accidents under the following heads: 

1. Fatal. 
~. Causing total permanent disability. 
3. Causing dismemberment (further subdivided). 
4. "Tabulatable" accidents (causing loss of time on any day other 

than the day of injury). 
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An assumed average number of weeks' compensation is stipulated 
to be applied in each of the above classes and this factor is multi- 
plied by the weekly compensation actually awarded. ]~Iedical cost 
is taken at $11 per fabulatable accident. By summing the items 
thus obtained a hypothetical loss cost is derived from which the 
"loss ratio" of the risk is determined. 

THE NEW YORK SYSTEM. 

Under the New York "Rules for Experience Rating," promul- 
gated by the New York Compensation Inspection Rating Board 
under date of January, 1915, and approved by the Superintendent 
of Insurance, risks may be experience rated upon application by a 
member company. The submission of such application is optional 
with the carrying company and this feature of the plan has led to 
such abuses that, following a suggestion from the Superintendent 
of Insurance, a special committee of the Board has been appointed 
to revise the system. To secure a rating, experience covering a 
period of not less than two years nor more than five years must be 
submitted, thus permitting to a certain extent the submission of 
employers' liability as well as workmen's compensation experience. 
The total payroll for the period of the experience must be not less 
than $25,000. Debits or credits are created according as the loss 
ratio developed is greater or less than 50 per cent. On risks where 
the payroll submitted is $100,000 or over, the maximum debit and 
cre/lit is 30 per cent. for risks not subject to schedule rating, and 
20 per cent. for risks which are subject to schedule rating. Credits 
and debits are somewhat less for smaller payrolls. The general 
method of evaluating the experience does not differ materially from 
that employed in the Massachusetts system. 

THE Ol~IO SYSTEI~. 

The present Ohio system is fully described by Mr. Emile E. 
Watson, actuary of the Industrial Commission of Ohio, in a paper 
read before the National Association of Industrial Accident Boards 
and Commissions on April ~6, 1916. Save as applied to contract- 
ing risks, the Ohio system is one of debits only, the premium rates 
of ~he Ohio fund being "preferred" rates. The maximum debit 
is 24 per cent. of the preferred rate. The method of applying the 
experience is based partly upon the number of compensatable acci- 
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dents, partly on their cost, partly on their gravity, and partly on 
the base rate for the classification. In the case of contracting risks, 
for reasons stated by l~r. Watson, a system of credits only hue been 
devised. The Ohio credit system appears to be a notable improve- 
ment over the Ohio debit system. The Ohio system appears in general 
to be unnecessarily complex and difficult to understand, although it 
doubtless achieves in many cases the results intended of it. I t  
would not be practicable for use in states where compensation in- 
surance is written competitively. 

THE SERVICE BUREAU SYSTEH. 

A fourth system of experience rating in actual use is that em- 
ployed by member companies of the Workmen's Compensation 
Service Bureau in states where no special system is provided and 
where experience rating is permitted by the supervising authorities. 
So far as the actuarial and statistical principles involved are con- 
cerned, this system does not differ greatly from the 1Kassachusetts 
and New York systems, 

THE INFLUENCE OF THE SIZE OF THE I<~ISK ON THE I~ULE FOR 

I~ATING. 

Aside from arguments against experience rating based upon the 
opportunities which it may offer for abuse when used in compe- 
tition and upon the expense and administrative difficulties which in 
practice are involved, the chief theoretical objection urged by its 
opponents is %hat it %ends to violate the fundamental principles of 
insurance by running counter to the laws of average. This objec- 
tion deserves the closest scrutiny and I venture to believe that a 
full analysis thereof will disclose the entire underlying theory of the 
subject. 

I f  we consider any workmen's compensation risk individually and 
apart from other risks we shall expect that at the end of any policy 
year the losses will not exactly balance the pure premium. It  may 
fairly be said that under a given policy the actual loss will always 
be greater or less than the pure premium or expected loss, since 
those cases where the actual and expected losses are exactly equal 
are coincidences so rare as to be negligible. 

The difference between %he expected loss and the actual loss for 
a particular risk during a particular policy period I shall refer to 
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as the deviation of the experience. This deviation may be regarded 
as made up of two component parts, which it will be shown call for 
two radically different methods of treatment in any sound experi- 
ence rating plan. These two parts are: 

A. The error in the pure premium, considered as an average pre- 
mium, which arises from the fact that it does not exactly measure 
the true expectation of loss. This error measures the departure of 
the hazard of the risk from the hazard of average risks within the 
classification. I shall call that part of the deviation arising from 
this error the hazarc~ deviation. 

B. That deviation of the actual loss from the expected loss which 
is the result of chance, assuming that the pure premium exactly 
reflects the true expectation of loss. This deviation I shall call the 
chance deviation. 

Consider the properties of these two kinds of deviation. The 
hazard deviation might doubtless be attributed to a considerable 
number of mutually independent causes. For the purposes of the 
argument, however, it is unnecessary to analyze it further except to 
say that, in a general way, it reflects the fact that rate makers are 
human; that the statistics underlying our basic pure premiums are 
inadequate and defective; that industrial conditions are in a con- 
stant state of flux; that schedule-rating systems based upon phys- 
ical or objective features of the risk are of necessity to a large 
extent arbitrary. While it is certainly possible as time goes on to 
continuously reduce the hazard deviation, it can never be wholly 
eliminated. Efforts to correct it, however, by means of experience 
rating should not be permitted to supplant efforts to secure con- 
stantly better classification of risks and constantly increasing ac- 
curacy in the pure premium and in schedule rating. The at- 
tractive and laudable idea of the use of experience rating ~ encour- 
age safety measures and orga~nization contemplates a modification 
of the hazard deviation. By offering hope of reward the employer 
is to be induced to make changes in the plant which reduce the ex- 
pectation of loss. 

But the most useful fact to be observed in connection with the 
hazard deviation is that it grows increasingly important, relatively 
to the chance deviation, as the size of the risk measured by the pay- 
roll exposed, or preferably, by the expected loss, increases. Thus, 
on a very large risk, the experience on that risk alone as distin- 
guished from the general experience in the classification to which 
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it belongs is really of greater weight in determining the price at 
which it may equitably be underwritten than the manual premium 
itself. If  a single risk were large enough to practically comprise a 
large industry in itself, it could be rated entirely upon its own ex- 
perience, without reference to the experience on any other risk. I 
do not attempt in this connection to define in dollars and cents 
exactly the limit at which a risk may be regarded as "very large." 
I t  must, however, be large enough to cause the probable deviation 
due to chance to be fairly small. 

Under the head of chance deviation, must be considered those 
departures of the actual loss from the expected loss under a par- 
ticular risk which arise from the operation of the laws of prob- 
ability, excluding absolutely deviations arising from the fact that 
the pure premium does not accurately represent the true expectation 
of loss. (By true expectation of loss is meant the product of the 
manual pure premium rate multiplied by the payroll, on the as- 
sumption that, as an average rate, it exactly reflects the a prior/ 
hazard of the risk.) With respect to these chance deviations, we 
first observe that they may be either positive or negative--that is to 
say, the actual loss may be greater or less than the expected loss. 
Positive deviations may be infinitely great that is, under an 
ordinary workmen's compensation policy there is no limit in law or 
in theory to the size of the loss which may arise. On the other 
hand, negative deviations are strictly limited to the amount of the 
expected loss itself. In other words, ~ve can never save more than 
the office premium less the expenses. These considerations explain 
why it is so difficult to construct an experience rating system under 
which the debits will equal the credits, a difficulty which is entirely 
apart from the practical problem of providing debits which will 
materialize in actual operation. 

By far the most important property, however, of these deviations 
arising from chance is the fact that the percentage of deviation to 
premium (not the absolute amount of the deviation) varies in- 
versely as the expected loss--that is to say, it becomes smaller and 
smaller as the pure premium exposed to risk increases. I t  is clear 
then, that in dealing with this element of the problem we have to 
do with a subject which may properly and advantageously be sub- 
jected to exact mathematical analysis. 

It  is because of this fact that when the expected loss is small the 
probable chance deviation is great that an experience rating system 
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purporting to be a measure of physical or moral hazard--that is, 
of the hazard deviation, is inapplicable to small and average-sized 
risks. In other words, for a small risk--and I do not undertake 
here to define exactly within what limits a risk is to be considered 
small--deviations due to chance so far outweigh deviations due to 
difference in physical or moral hazard that these quantities become 
almost incommensurable in magnitude. The only "experience 
rat ing" properly applicable to chance deviations must amount to 
nothing more or less than a system of partial self-insurance or its 
equivalent. 

I t  is most unfortunate that statistics analyzing the loss ratios 
under workmen's compensation policies arranged according to the 
size of the policy are almost wholly lacking. Through the courtesy 
of Dr. E. It. Downey, however, I am able to present the following 
table based upon data compiled by the Industrial Commission of 
Wisconsin under date of August, 19] 5, and covering the experience 
in Wisconsin on 2,195 individual policies: 

"WIscoNsIN EXP~ZUmCCZ--2195 Po~IcmS. 

Loss Ratio, ~. 

0 . .  
1-10.. 

11-40.. 
41-100.. 

Over 100.. 
Total ...... 

Number of Premiums. 
PoBeJes. i 

1,738 $ 65,312 
124 38,772 
138 58,864 
82 46,444 

113 19,883 
2,195 $229,275 

Average Pre- 
llalum. 

$ 37.58 
312.68 
426.55 
566.39 
175.96 

$104.45 

Lo~e~. 

$ 0 
1,893 

17,320 
31,158 
57,277 

$107,648 

Average L o u  
Ratio, ~. 

0 
4.9 

29.4 
67.1 

288.1 
47.0 

It  will be noted that over 75 per cent. of the policies experieneed 
no losses whatever and that over 50 per cent. of the losses arose 
from about 5 per cent. of the policies. 

An analysis at one time made of the business of the New York 
State Insurance Fund showed that out of 6,373 policies in force at 
the time of the investigation, 5,436 were for semi-annual premiums 
of from $5 to $50; 455 from $50 to $100; 346 from $100 to $500; 
68 from $500 to $1,000; and 68 over $1,000. The average premium 
for six months for the 68 policies carrying a premium of $1,000 
and over was $6,124. Out of 250 policies selected at random with 
semi-annual premiums under $100 and greater than the minimum 
premium, there were only 24, or a little less than ten per cent. of 
the total, under which any losses whatever had been paid or re- 
ported for the six months period under review. Of these losses, 
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17 were for less than $50 
5 were between $50 and $100 
2 were $100 or over 

24 total 

These figures furnish, perhaps, extreme illustrations, but they 
serve all the more clearly to show that among small risks chance 
plays an overwhelmingly dominant role in determining the experi- 
ence under individual policies. In dealing with small policies it is 
interesting to note that the only experience rating system which 
would produce sufficient charges to offset the credits must be a sys- 
tem of partial self insurance or its equivalent. 

PARTIAL SELF INSURANCE. 

A plan tentatively brought forward in a memorandum of the Su- 
perintendent of Insurance of the State of New York dated Febru- 
ary 17, 1916, provides just such a system. It contemplates a con- 
tract written at a reduced rate of premium and providing for extra 
charges for experience to be based in some manner upon either the 
number of accidents or the cost of accidents arising during the 
policy term. An objection to this method is that it uses debits only, 
and that the collection of debits has in the past carried with it cer- 
tain difficulties of an administrative nature which are believed to 
make them undesirable. The practical objection to debits, how- 
ever, has arisen in large measure from several conditions which 
would not apply to the debits provided by the plan described. The 
first difficulty has been the indisposition of the company or broker 
to apply debits where they increased the premium, for fear of dis- 
satisfaction on the part of the assured. But where in the past the 
policyholder has objected to premium increases, it must be remem- 
bered that these increases were based upon a more or less mysterious 
system of schedule rating which was not definitely described in the 
contract. Under the plan referred to any dissatisfaction would be 
largely, if not wholly, eliminated, for the reason that the policy 
provision would be so clear that any employer could figure out his 
experience rate himself, and ~hat furthermore, he might properly 
and without involving any discrimination, be given the opportunity 
to elect whether the policy should be written under this plan at all. 

There are two forms which it appears that such a plan might 
take. The policy might provide that at its termination the pre- 
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mium shall be subject to increase by an amount equal to, say, $100 
for each accident arising during the policy %erm which has cost at 
least $100; or if the accident has cost less, that then the premium 
shall be increased by the actual cost of the accident. This scheme 
involves certain practical difficulties and delays in determining the 
actual cost of the claims arising during the policy period which 
might prove an impediment to its smooth operation. These diffi- 
culties, however, could be avoided by providing that for every com- 
pensatable accident arising during the policy term--a compen- 
satable accident being defined as one resulting in an award of com- 
pensation under the act--there shall be added to the premium a 
certain fixed sum. The amount of this addition could easily be 
determined promptly at the close of the policy year, since it is 
merely necessary to know whether or not the accidents arising are 
compensatable, and this is about the simplest information that 
could be demanded with respect to any experience. I t  would be 
possible to very accurately estimate the reduction in advance pre- 
mium which could be granted under a provision of this kind, al- 
though it is likely that certain modifications of the percentage 
might be advisable in the case of a few special classifications. The 
chief practical objection to such a plan is that the advance reduc- 
tion in rate which could properly be offered would be so small as in 
all probability to prove unattractive. There is a general lack of 
appreciation of how comparatively large a proportion of the pre- 
mium is required to pay for the comparatively rare serious losses. 

APPLICATION TO IJARGE POLICIES. 

It is with greater profit that we may consider the applicability 
of experience rating to large policies. These large policies com- 
prise the risks on which there is the most pressing demand for ex- 
perience rating, the payrolls and premiums exposed being suffi- 
ciently large to make the experience have some reasonable meaning. 
But these cases represent only a small percentage of the total num- 
ber of policies in force. I t  may not be unreasonable to assume 
that in the average company there are not over, say, five per cent. 
of the workmen's compensation risks for which there is a legitimate 
demand for a modification of the rate based upon the experience of 
the risk. When we consider that under such a law as that of New 
Work an accident to a single employee may cost as much as $10,000, 
it becomes apparent that any system of experience rating which 
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purports to be universally applicable to risks of all sizes, or even to 
the majority of risks, must contemplate a vast amount of expensive 
and meaningless office work. 

The principal theory upon which experience rating has been de- 
fended is that it serves to reflect the moral hazard of the risk. This 
theory is very fully developed in an article by Mr. D. S. Beyer in 
the Economic World of April 15, 1916. Under the Massachusetts 
and other plans in actual use, it is apparent that the dominant idea 
is that of measuring the moral hazard as distinguished from pro- 
viding partial self insurance. Such a plan necessarily fails to live 
up to its pretensions when applied to small risks, since, as is well 
said by Mr. Beyer in the article referred to: 

" . . .  the good or had experience of a plant may be due merely to 
~ts size, and the logical working out of the general law of averages. 

• For example, the aTcerage-sized Massachusetts plant of eighty em- 
ployees should not have more than one fatal accident in fifteeen 
years, if it conforms with the general average of the industries of 
the State. The plant with ten employees should not have more 
than one fatality in 120 years; it should not have an accident in- 
volving two weeks' lost time more than once in three years, and in 
low hazard industries once in ten years." 

When, therefore, we attempt to apply experience rating to small 
plants it is obvious that what we are doing is not so much reflect- 
ing the moral hazard as tampering with the law of averages. For 
a very large risk, on the contrary, assuming the basic rate to be 
correct, the deviation of the actual loss is determined almost wholly 
by the moral hazard and scarcely at all by the influence of chance. 

FUNDAMENTAL TESTS. 

The fundamental problem of devising an experience rating plan 
which will be of general application is to so harmonize the idea of 
partial self insurance and the idea of experience as an index of the 
physical and moral hazard as to cause the plan to produce con- 
sistent and equitable results within the limits laid down for its 
application. The test for any plan intended for general applica- 
tion should be made by applying it to a large number of concrete 
cases in the following classes: 

(a) Small risks. 
(b) Medium-sized risks. 
(c) Large risks. 
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No plan may be considered to pass the test unless, as respects small 
risks taken as a class, it produces debits at least equal to the credits, 
and that, as respects the medium-sized risks taken as a class it pro- 
duces debits nearly equal to the credits. In respect of the large 
risks, I believe it will be found that any equitable experience-rating 
plan will result in somewhat greater credits than debits, for the 
reason that large risks are, as a matter of fact, better than small 
risks in the same classification. This, then, would mean that as 
respects the large risks it is not necessary, and indeed, probably 
undesirable, that the debits produced should exactly balance the 
credits. The ends to be sought can in my judgment be best obtained 
by (1) exempting altogether the smaller risks--say those where the 
annual premium is less than the average value of one fatal accident 
--from the operation of the plan; (2) providing a "neutral zone" 
which will vary with the size of the risk and (3) providing a scale 
of maximum debits and credits which decrease as the size of the 
risk decreases. Special care should be taken that credits are not 
made too large. 

ACTUAL EXPERIEIVCE VS. AVERAGE ACCIDENT VALUES. 

]~OSt plans in actual use provide for the basing of the modifica- 
tion in rate upon a loss ratio derived from average claim values as 
distinguished from actual experience. This is said to reduce the 
operation of chance in the experience. If all compensatable acci- 
dents were given equal weight this might be true, but it is difficult 
to follow the force of this argument so long as death claims, total 
permanent disabilities, etc., are separately rated. Any system of 
average loss ratios would probably be satisfactory to the employer 
so long as it produced a figure which was less than the actual loss 
ratio. Where, however, the hypothetical or fictitious loss ratio pro- 
duced by the use of averages exceeds the actual loss ratio under the 
risk, dissatisfaction with the rate sooner or later ensues. The ob- 
jection has been raised to the use of actual experience that it is 
not possible to ascertain the facts sufficiently soon. I t  is my ex- 
perience that ninety days after the close of a policy period the num- 
ber of open cases remaining are diminished to such an extent as to 
make their valuation on the busis of actuarial tables entirely feasible 
and satisfactory. The fluctuations in experience due to the chance 
incidence of large claims may be sufficiently controlled by other 
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features of the rating plan. The use of actual experience avoids 
the absurdities which invariably result in particular cases from a 
system of weighted averages and consequently makes a more prac- 
tical appeal to the employer. Under an average value system, it is 
possible for a debit to be assessed against an employer which is ob- 
viously not required by the actual experience under the policy. 
Especially if "tabulatable" accidents are used in preference to 
"compensatable" accidents an average value system gives wide 
scope for manipulation and ambiguous interpretation. An experi- 
ence-rating plan to inspire confidence, should be based upon actual 
and not upon fictitious or hypothetical experience. 

PAYROLL ?)8. PREI~IUI~[ AS A !~[EASURE OF SIZE. 

The size of a risk is ordinarily measured by the amount of the 
payroll exposed. But for purposes of considering the departure of 
actual experience from expected, the size of the hazard is indicated 
by the expectation of loss--in other words, the ]~re plemip_~. The 
governing consideration, from the standpoint of probabilities, is the 
proportionate effect which one or more serious losses would have 
upon the experience under the risk. Thus, $100,000 payroll at a 
rate of $1 gives a premium of $1,000; $100,000 at a rate of $10 
gives a premium of $1%000. A death loss costing $5,000 increases 
the loss ratio in the case of the first risk 500 per cent., while it in- 
creases the loss ratio in the case of the second risk by only 50 per 
cent. Consequently, it is clear that although these two risks carry 
the same payroll they should not be treated according to the same 
rule for experience rating purposes, since the first risk is exposed to 
a much more fluctuating loss ratio than the second risk. Further- 
more, if the premium is taken as the measure of size, we avoid all 
question of the treatment of subordinate classifications, such as 
clerical office force, drivers, etc. In a manufacturing or contracting 
risk, for example, the clerical office payroll is relatively of slight 
importance in measuring the size of the risk for insurance purposes. 
By using the premium as the measure instead of the payroll, the 
clerical office employees are automatically given their true weight. 

I~ROSPECTIVE AND I~ETROSPECTIVE I~ATII~G. 

In actual practice, the experience upon a risk, where it has been 
allowed to affect the rate at all, has usually been applied to modify 

25 



8~S THE EXPERIENCE RATING OF 

the premium for a policy period succeeding that in which the ex- 
perience was developed. This manner of applying experience has 
been described as prospective. Where, on the contrary, experience 
is applied to modify the rate for the period during which the ex- 
perience was developed, the risk is said to be rated in a retrospective 
manner. Under the retrospective plan, the modification in rate is 
always effective for the insurance carrier under whose policy the 
experience occurs. Under the prospective plan it happens that 
when a risk changes hands, the carrier securing the renewal may be 
required to apply a rate based upon the experience of the risk with 
some other carrier. Furthermore, the actual result to the policy 
holder is quite different under the two systems, since under the 
prospective system the percentage of credit or debit derived from 
pas~ experience is applied to a future premium. Since the payroll 
of the employer may fluctuate materially from period to period, 
especially in the case of contracting risks, it is obviously impossible 
to obtain results under u prospective system which are free from dis- 
crimination. To the extent that experience rating measures the 
moral hazard of a risk, there is some justification for the prospective 
manner of application, even when it goes so far, as in ~assachusetts, 
as to use parts of the experience over and over again for a number 
of years. To the extent, however, that such rating is of the nature 
of self insurance there would seem to be no such justification. The 
practical appeal of the prospective system arises from the fact that 
it frequently enables a concession in the advance rates of premium 
to be made at the time of soliciting the business. This considera- 
tion has apparently outweighed the scientific arguments for a retro- 
spective system in determining the plans which have been actually 
adopted for use. A practical advantage of the prospective system 
is that it makes it easier to collect any debits which may arise from 
bad experience. In choosing between a prospective and retrospective 
plan, the language of the policy contract should be given careful 
consideration, and if a retrospective plan is to be adopted, it should 
be made certain that the debits will be legally collectible. Since 
the premium has to be adjusted at the end of the policy term for 
payroll audit, the retrospective system has the advantage of bring- 
ing the adjustment for experience generally coincident in time with 
the adjustment for payroll audit. A serious disadvantage in the 
use of the prospective system is the constant temptation which 
arises thereunder to so resolve all questions involving personal 
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judgTnen~ as to result in as favorable a rate as possible. This temp- 
tation is largely removed under the other plan. 

COMPETITIVE ABUSES. 

No student of compensation rate-making should fail to read a 
brief on the subject of experience rating prepared by l~Ir. Theodore 
E. Gary, and submitted to the Superintendent of Insurance of New 
York, on February 17, 1916. This brief was reprinted in the New 
York Journal of Commerce of February 21, 1916. Mr. Gary dem- 
onstrates very clearly that the history of experience rating is in 
large measure a history of competitive abuses. It is shown that the 
early liability rates which purported to be based upon individual 
experience and which were known as "special rates" arose not from 
any desire to secure superior equity as between employers, but 
simply as a means of defense against competitive inroads upon 
premium income. Under such conditions it was quite natural that 
scientific considerations had very little to do with determining the 
rate, that discrimination between policyholders was frequent, and 
that many of the insurance companies, particularly the smaller 
ones, were forced to call on their stockholders for large contributions 
to surplus. With such a history, it naturally follows that special 
pains should be taken that any experience rating system of the pres- 
ent day should be safeguarded in every possible way against com- 
petitive abuses. 

COIVCLUSIOH. 

It is difficult at this time to present an impartial general survey 
of a subject so controversial. In this paper, however, I have en- 
deavored to give the arguments on both sides of the principal ques-. 
tions concerning which there exists marked diversity of opinion. It 
is hoped that the paper is one which can be profitably used by stu- 
dents endeavoring to get a comprehensive view of the general sub- 
Sect. I shall feel quite content if I have succeeded in indicating 
how much is yet to be done to properly develop a scientific theory 
of experience rating, and how great is the necessity for adequate 
statistics relating to this subject. 
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~TALUATION OF PENSION FUNDS, WITH SPECIAL I~EFER- 
ENCE TO THE ~rORK OF THE NEW YORK CITY 

:PENSION CO~[]~IISSIOl~. 

BY 

GEORGE B. BUCK. 

The City of New York is facing the problem of reorganizing its 
pension systems. Its methods of meeting this problem may be of 
general interest in that the inherent defects of its system, which 
have forced a reorganization, are commonly found in municipal 
systems throughout the country. 

According to the Commission's records, the first law relating to 
pensions for municipal employees in this country was passed in 
1857. This law was passed by the l~ew York Legislature and ap- 
plied to policemen of l~ew York City. In the next year $30 were 
expended in pension payments by the city; in the first thirty years 
about $1,342,000 were paid out; but last year over $5,000,000 were 
disbursed. In other words, in one year the city is now disbursing 
over three times as much as it did in the entire first thirty years 
of its pension experience, which is at a rate over one hundred times 
as great as the average of the first thirty years. But this is not all. 
Pension laws did not formerly include all city employees in their 
scope--the pension payments are therefore small to what may be 
• expected. Within the last five years legislation has been broadened 
to cover over 35,000 additional active employees. The pension 
~load from this source has not yet made itself evident. 

:But what about the assets of the funds ? The pension payments 
are enormous but they do not represent an extravagant pension 
policy in themselves when contrasted with the present payroll of 
$99,000,000, if it were not for the fact that the payments are in- 
creasing by leaps and bounds and no adequate methods have been 
provided for meeting them. Each of the funds is in the position 
of an insolvent insurance company that has no reserve and which 
is constantly adding new policyholders and using their premiums 
to pay maturing claims. Fortunately the insurance laws will not 
penni~ this in the case of companies, but thus far pension funds are 
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not restricted. Iqew York City has set aside certain excise and 
other indirect taxes to cover the liability but these funds are wholly 
inadequate to meet the future demands. So far the systems have 
been financed on the assessment basis, as it ~'ere, by continually 
adding new sources of revenue as the others become inadequate; but 
this method is becoming more and more onerous, so that some reor- 
ganization of the general system of financing seems imperative. 

Practically all of the 928 cities in the United States with more 
than 25,000 inhabitants have pension systems of some kind. The 
eighteen cities with a population of over 300,000 pension their fire- 
men, policemen and teachers; and seven of these cities have addi- 
tional funds for other branches of the municipal service. The ma- 
jority of these cities, like the City of New York, have failed to 
exhibit forethought in providing for the actuarial soundness of 
their system. The time is approaching when either faith cannot be 
kept with their employees or the cities themselves will be over- 
burdened by ~ financial strain for which they have not made ade- 
quate preparation. The size of the New York system and the 
longer period of its establishment have resulted in a more impera- 
tive need for reorganization than elsewhere. The fact that New 
York is a pioneer in this field gives peculiar value to the results of 
its experience. 

The Commission on Pensions of 1Vew York City was appointed 
by Mayor Gaynor in the summer of 1913, to inquire into the pres- 
ent situation of the city as regards pensions and to recommend 
such changes as might be considered desirable. In 1914 a staf~ was 
organized to carry on the necessary statistical and actuarial work. 
The first question which was asked of the staff was: "What about 
the existing funds, do they meet the requirement of properly re- 
lieving the superannuation problem and what will they cost, if 
continued ?" The preparation of the answer to the second half of 
this question was assigned to the author, who fortunately had the 
advice and counsel of a distinguished committee of actuaries ap- 
pointed by the Actuarial Society of America, to act as an advisory 
committee to the Commission in its work. This committee con- 
sisted of Mr. William A. Itutcheson, Actuary of the Mutual Life 
Insurance Company; Mr. Robert B. Henderson, Actuary of the 
Equitable Life Assurance Society, and Mr. Henry Moir, Achmry 
of the Home Life Insurance Company. 

With the exception of certain tables for school teachers and for 
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police, the former prepared by ~[essrs. ttutcheson and Thompson, 
and the latter by the author, there were no basic tables on which 
calculations of prospective cost or pension liability could be made. 
The task was that of valuing the assets and liabilities of one of 
the largest insurance and annuity carriers in this country and there 
was not available even a list of policyholders, much less the proper 
experience tables upon which reserves or any calculations of pro- 
spective liability might be made. 

The first step of the Commission was to obtain adequate data 
both in regard to employees covered and in regard to employees 
who had separated from the service, during a period of six years, 
which was adopted as a proper basis for the experience. There had 
been no centralized administration of these funds and no adequate 
records had been kept from which the Commission could directly 
obtain its data. Uniform schedules bearing necessary data were 
secured, therefore, for all employees actively employed on June 30, 
1914, tim date set for the valuation. Another schedule was ob- 
tained from each pensioner. From such sources as were available, 
records were collected in regard to out of service employees and 
pensioners who had been separated from the roll in the period of 
experience. 

The extent of the data that was collected is indicated by the fact 
that over 76,000 employees on a payroll of $99,000,000 were ac- 
counted for. The out of service cards numbered 29,000. The 
number of dependents considered was over 60,000. The combined 
exposure of active employees in the period amounted to nearly 
395,000 )'ears. 

New York City covers all of its employees by means of nine dis- 
tinct funds and as one of these funds covers such dissimilar classes 
of employees that it had to be subdivided before experience tables 
were prepared, twelve distinc~ services had to be investigated. 
For these twelve services, altogether some twelve active service 
tables were prepared and as many pensioners' mortality tables were 
constructed or adopted for use. A complete account of the methods 
of dealing with the data and the procedure followed in deriving all 
basic tables is given in the Actuarial Report of the Commission, 
which is now in the hands of the printer. 

Perhaps the tables of greatest general interest to the actuary or 
statistician in the Actuarial Report are those giving data to be 
used in the valuation of benefits to widows and children. The 
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Commission in its study of municipal and industrial pension funds 
in this country was unable to locate a single source from which 
such data could be obtained in a form suitable for use in a valua- 
tion. Actuaries in this country have used data compiled abroad 
for this purpose. The work of the Commission makes available 
for the first time some American data based on tabulations cover- 
ing about 84,000 persons in all. 

Although a detailed description of such data is given in the re- 
port, it might be well to draw to your attention the special features 
covered. I t  was found that the family history data tabulated 
showed little correlation with the occupation of the employee. 
Therefore, all experience was combined to form a single basis for 
a single set of tables. The tables presented cover the marital con- 
dition of employees by age and the average age of wife to that of 
husband for each age of husband. 

Full tabulations are presented of the total number of children 
per family, classified by age, and of all youngest children per fam- 
ily, classified by age. The work of the Commission required the 
average age of the ~\oungest child of the father dying and the pro- 
portion of fathers leaving a youngest child under age of eighteen. 
These adjusted values are given, in which, moreover, a distinction 
is made between children of husbands and those of widowers and 
divorcees. 

General methods of valuing pensions have been already ex- 
pounded by Messrs. Manly, King, M'Laughlan and others in their 
admirable papers before the Institute of Actuaries and the Faculty 
of Actuaries. To develop the fundamental principles at this time 
would be a repetition of what has already been most ably done, con- 
sequently it seems advisable to bring forward certain methods of 
valuing which have been found of service in appraising funds which 
do not admit of valuation by any of the methods which have thus 
far found their way into the chief repositories of such information, 
the publication of the actuarial societies. These methods refer to 
the valuation of those funds to which aggregate tables are not di- 
rectly applicable. 

The use of select service tables has been generally recognized as 
an ideal method of reflecting the peculiarities of certain services. 
Mr. George King, in a discussion of this point before the Institute 
of Actuaries, has remarked that "Some day actuaries would be 
driven to use select tables," that he was "quite sure it made a 
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great deal of difference at certain ages of entry if the subject were 
treated by the select method." The theoretical nicety of results to 
be obtained by select methods has generally been overbalanced by 
the attendant practical difficulties, the thought of which, as Mr. 
King relates, was sufficient, when he predicted the use of select 
tables to the Institute of Actuaries, to " cause a shiver to go round 
the hall." Probably everyone who has had experience in pension 
fund valuation enjoys the aforesaid " s h i v e r "  when select tables are 
mentioned. But the sensation is highly intensified when such a 
one finds himself for the first time confronted with the valuation of 
a fund which will not admit of handling on an aggregate basis. In 
such a case the mechanical short cuts hereafter described may be 
of service. 

I t  was found in certain of the services covered by the Commis- 
sion's investigation, and similar conditions are frequently encoun- 
tered in industrial pension funds, that the rates of resignation and 
dismissal, when developed on the aggregate basis, averaged in the 
neighborhood of from 10 per cent. to 15 per cent. for the ages 20 
to 40, which made the use of an aggregate table impracticable, be- 
cause, no matter what radix was assumed at age 20, the employ- 
ment of such a high rate in the construction of a table reduced it 
almost to a decimal within a very few years, thus rendering the 
table unfit for valuation purposes. The reason for such an ex- 
cessive rate of withdrawal was because of the wholesale resignations 
and dismissals which occurred among employees with less than four 
or five years' service. Various methods were tested for overcoming 
this difficulty but the results did not commend them for use. Fi- 
nally the following method was devised, which is best described by 
a consideration of one of the actual services demanding select 
development. 

In the New York City Street Cleaning Department the rates of 
resignation and dismissal were found to be comparatively high in 
the first three years of service, whereas the rates of death and dis- 
ability did not show a material variation with years of service. 
The experience was prepared on a select basis for the first three 
years of service and the experience for the remaining years of 
service carried on an ultimate basis. Rates were then graduated 
from the select experience only for those contingencies which 
showed a direct variation with years of service; that is, the contin- 
gencies of resignation and dismissal. From the ultimate expe- 
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rience, rates of death, disability and service retirement were de- 
rived in addition to ultimate rates of resignation and dismissal. 

A service table was constructed as follows: The ultimate column 
of the table was run according to the ordinary method of construct- 
ing an active service table. The values for the number living for 
the select periods of service were built np on this, not by the ordi- 
nary method of dividing the number living in the ultimate column 
by the probability of living for the next earlier age and year of 
service, but by adding the numerical value of the ultimate decre- 
ments caused by death and disability to the ultimate number living 
and then by dividing the result by the complement of the combined 
select rates of dismissal and resignation. 

The method is more clearly described by the use of symbols. 
Let the rates graduated be represented as follows: 

~q[~]; ~q[,-ll+l; ~q[~-21+2 = rates of dismissal at age x in the first, 
second and third years of service re- 
spectively. 

"~q[~; "~q;~-~]+l; T~q[~-2]+2 = rates of resignation at age x in the first, 
second and third years of service re- 
spectively. 

~'q~ = ultimate rate of dismissal. 

~q~ -- ultimate rate of resignation. 

dq~ = ultimate rate of deuth. 

~q~ = ultimate rate of disability. 

~q~ = ultimate rate of retirement. 

The first step--the construction of the ultimate table--is rep- 
resented by 

l~ = l~_~ • [1 - ( ~ q ~  + "q~_~ + ~ q ~  + ~q~_~ + ~q~-D]. 

The ultimate decrements are obtained: 

Ultimate deaths = d~ = l~ • ~q~, 
Disability cases = ~r~ = l~ • '~q~, 

Regular retirements = °r~  = l~ • ° ' q~ ,  etc. 

Then the column representing those living in the third year of 
service is obtained as follows: 
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d ~  r*a /[~-~+i - 1 - ( qE~-2]+l + qE~-21+1) 

and accordingly the decrements in the third year of service are, 
for resignation and dismissal, obtained by multiplying the 1E=-,~+, 
value by 

"~q[x-~]+l and '~q[~-~+l respectively.  

All other decrements are numerically equivalent to the decrements 
at the same age in file ultimate column, and the result is that the 
rates for death and disability in the second year of service are rep- 
resented by the ratios: 

and /[x-2]+1 /[~-2]+I" 
By continuing this process the select table may be carried back 

to the first year of service. 
The service table is of the form shown on page 430. 
That  this method automatically causes a reduction in the death 

and disability rates in the select years of experience is apparent. 
Therefore, it can be applied only when the service warrants the 
assumption that there is a slight increase in the rate of death and 
disability with increase in years of service. The assumption is 
generally a fair one even where no medical examination of ap- 
pointees may be made, as there is a certain selection which takes 
place at appointment, since it is not to be supposed that an appoint- 
ing officer will employ a man who is not apparently in good health. 

This form of service table effects a very great saving of time over 
what is required if a valuation be made on a select table developed 
in the customary manner. Of course, select commutation columns 
involving the number living are necessary, but where no benefits 
are payable upon resignation or dismissal all benefits can be valued 
on single sets of commutation columns based on the ultimate nu- 
merical values common to all periods of service. In  some services 
which have distinct benefits payable upon death in performance of 
duty, death from other causes, disability in performance of duty, 
disability from other causes, and service retirement, there is some- 
times a very great saving in the amount of labor which would ordi- 
narily be required in the preparation of commutation columns and 
in the actuarial valuation work. 



PENSION FUND ACTIVE SERVICE TABLE IN SELECT FOR~f. 

Age.  

L iv ing .  

W i t h d r a w a l s .  

T o t a l  
R e s i g n a t l o ~ s .  D i s m i s s a l s ,  U l t l -  

:mate.  

26 
27 

+ i + ~ ~ + 

20 1,000,0O0, ~ 8 ~ ~ ~ ~ i - - I  I ~  I - - i  I ~ 1 ~ [  I . . . .  I - - [  ! ~ 1  i" 
. . . .  47,000 . . . . . . . . . . . .  62,200 

21 975,932 $86~(Jb51 : : : :  . . . .  44,990 33,968 . . . . . . . .  84,516 41,507 . . . . . . . . . . . . .  ! 
22 959,536 !~42,507 807,511 . . . .  43,659 30,920 24,952 . . . .  106,029 49,624 37,550 . . . . . . . .  I 
23 922,621 !~05,899 758,014 741,060 41,334 28,287 21,755 17,155 110,622 57,219 38,810 26,456 43,611 
24 871,486 766,672 716,400 693,456 38,258 25,760 18,985 14,043 104,840 58,574 38,112 20,110 
25 812,098 724,334 678,284 655,2~:9 34,920:23,179 16,618 11,827 91,605 54,325 35,543 17,299 

752,352 581,428 642,685 621,978 31,712 20,988 14,653 10,013 
697,917 ~40,291 i609,756 592,329 28,859 18,696 12,805 8,411 

~03,603 579,499 565,621 26,393 16,901 11,242 7,183 
541,192 24,441 15,325 9,936 6,213 

28 651,691 
29 614,111 571,819 551,995 
30 583,825 i544,262 526,998 518,67~, 22,828 14,042 
31 557,404 ]520,409 504,311 497,599 21,349 !13,010 
32 533,873 498,866 483,644 477,760 20,020 112,023 
33 512,246 478,894 464,161 458,922 18,953 111,206 
34 491,739 460,407 445,788 441,052 17,899 10,497 
35 472,683 442,596 428,592 424,124 16,922 9,781 
36 453,232:425,559 412,096 408,007 15,954 9,150 
37 435,411 !408,950 396,269 392,699 15,065 8,588 
38 417,885 392,931 380,918 377,996 14,250 8,094 
39 401,294 377,320 366,453 363,942 13,544 7,622 3,774 
40 385,369 362,333 352,448 350,327 12,756 7,210 

:41 . . . .  348,023 339,016 337,137 . . . .  6,786 
:42 . . . . . . . .  326,209 324,451 . . . . . . . .  
43 . . . . . . . . . . . .  312,164 . . . . . . . . . . . .  
44 . . . .  : . . . . . . . .  300,199 . . . . . . . . . . . .  
45 . . . . . . . . . . . .  288,545 . . . . . . . . . . . .  

8,906 5,447 
7,918 4,822 
7,162 4,300 
6,498 3,910 
5,884 3,551 
5,357 3,236 
4,904 2,962 
4,478 2,726 
4,114 2,499 

2,307 
3~524 2,119 
3,322 1,949 
3,099 1,794 . . . . .  

1,648 . . . . .  
i-1,504 . . . . .  
1 ,379 . . . . .  

76,138 46,473 31,492 15,425 
61,137 37,778 27,012 13,970 
49,073 30,301 22,659 12,840 
40,900 24,988:18,878 11,798 
35,905 21,226 15,810 10,944 
32,273 18,839 13,717 10,101 
29,737 17,460 12,338 9,316 
27,508 16,522 11,233 8,582 
25,718 15,792 10,254 7,851 
24,532 15,049 9,558 7,211 
22,571 14,383 8,736 6,589 
21,466 13,495 7,846 6,028 
20,309 12,378 6,856 5,549 
19,222 11,055 6,157 5,113 
18,266; 9,783 5,463 4,747 
. . . . .  8,701 4,916 4,410 
. . . . . . . . .  4,567 4,114 j 
. . . . . . . . . . . . .  3,846 
. . . . . . . . . . . . .  3,611 
. . . . . . . . . . . . .  3,399 

34,153 
29,126 
25,43S 
22,390 
20,023 
18,011 
16,391 
14,923 
13,616 
12,492 
11,402 
10,447 
9,551 
8,754 
8,048 
7,420 
6,866 
6,359 
5,908 
5,494 
5,115 
4,778 

S e p a r a t i o n s  b y  D i s a b i l i t y .  

Deaths. In Per-  ! Other 
f o r m a n c e  C a u s e s .  T o t a l .  

- - I  of  D u t y .  1 - -  

2 7 ? #  y ~  .L-~ t~, ,-~ ~ ,  ,.~ 

3,849 
3,870 
3,896 
3,935 
3,994 
4,076 
4,136 
4,223 
4,293 
4,345 
4,372 
4,369 
4,362 
4,323 
4,247 
4,186 
4,125 
4,064 
4,003 
3,938 
3,872 
3,799 
3,718 
3,630 
3,537 
3,434 

46 . . . .  46 
49 . . . .  49 
53 . . . .  53 
58 . . . .  58 
60 . . . .  60 
69 . . . .  69 
75 75 
84 11 95 
94 19 113 

107 56 163 
119 192 311 
134 413 547 
153 707 860 
172 883 1,055 
189 1:090 1,279 
203 1,281 1,484 
211 1,421 1,632 
216 1,669 1,885 
218 1,785 2,003 
217 2,040 2,257 
213 2,239 2,452 
206 2,322 2,528 
198 2,463 2,661 
188 2,653 2,841 
177 2,825 3,002 
164 2,895 3,059 

Service 
Retire- 
ment. 

2 

° °  

° °  
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In  valuing it  is necessary to multiply the number of persons or 
their salaries, at any age or length of service, by certain multipliers 
or reserve values which are derived from the commutation columns. 
These values are usually expressed as fractions, in which the de- 
nominator is ordinarily some form of the symbol D~. I f  this be 
found the case in a valuation, then the number or salaries of per- 
sons at age x, with less than one year of service may be divided by 
the proper D E~l value; those at age x with less than two years' 
service by the proper DE~-11+l value; and so on through the ultimate 
value D~, after which all the quotients thus obtained for persons 
of age x may be added together. The result may then be treated 
for all values as if we were using an aggregate table and the proper 
reserve for all persons at that age, regardless of the length of serv- 
ice, may be obtained directly by the application, by way of multi- 
plication, of the appropriate ultimate numerator, if the benefit is 
not dependent on the employee's length of service. In  this case 
neither the values for the select years nor the values for the ultimate 
years can be grouped together unless we resort to some arbitrary 
grouping for the sake of reducing the amount of labor required in 
the valuation work. 

The next method which is presented has to do with the valuation 
of one of such benefits limited by length of service; namely, a 
method for valuing regular or service pensions allowed after some 
definite period of service, as 30 or 35 years, where no definite age 
limitation is included. To be sure, such benefits may be valued sim- 
ply as deferred annuities, which assumes that each employee will 
retire on the completion of the span of service required for eligi- 
bility. The deferred annuity basis is safe. I f  everyone should 
elect to go out immediately a~ter reaching eligibility there would 
be sufficient money to grant and pay all annuities. But as a matter 
of fact everyone does not elect to retire at this t ime; in fact some 
would never retire of their own volition. I f  we value on this basis 
we would accumulate a fund which in all probability would be very 
much more than sufficient to pay the annuities actually claimed 
(since the average length of service will be several years more than 
the minimum period required), and the rates of contribution re- 
quired to support the fund would be very much larger than those 
actually needed to pay the pensions necessary to relieve the service 
superannuation. Not only is it  undesirable from the social view- 
point to have excessive premiums or contributions paid by an em- 
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ployee between the ages of 20 and 50, but the practical difficulty 
of reorganizing insolvent pension funds, because of the contribu- 
tions required of employee or employer, requires that the transition 
from a period of hopeless insolvency to one of absolute solvency be 
made as easily as possible. 

We must therefore resort to a rate of service retirement just as 
we have a rate of disability retirement; however, such a rate can- 
not be handled in the same manner as is the rate of disability. Dis- 
abilities may be expected to occur without regard to the pension 
allowances, as they are dependent on vital conditions which we may 
assume would have been prevented if possible and which will occur 
whether the pension be granted or not. But service retirement is 
quite different; obviously there could be no service retirement if 
there were no pension, and consequently no rate of retirement until 
the employee enters the period of eligibility for pension. This 
again brings up the question of the necessity of treatment on a 
select basis. 

The problem is admirably stated by Mr. E. C. Thomas, of the 
Institute of Actuaries, in a discussion before the members of that 
body in the meeting of June, 1908. He said, in part, "Assume 
that a pension was given according to scale or retirement after 
fifteen years' service . . . and it was required to know the rate of 
contribution for an entrant aged 50. The aggregate service table 
on which calculations were based would show a very large number 
of retirements between the ages of 50 and 65, so that the number 
of survivors at 65 debited with a pension would be comparatively 
small, but in the commutation column for obtaining the value of 
the benefit for the entrants at age 50 one would ignore all the re- 
tirements under 65, for the rules said that those should have no 
benefit, and the column r~C~ would commence at that age. Thus, 
full credit would be taken for the diminution in the number of 
survivors caused by the early retirements, without allowing for any 
compensating benefits. The probability was that the rate of retire- 
ment in such a case would be practically nil, and in order to get a 
proper estimate of the cost the retirements assumed in the aggre- 
gate service table ought to be put back into the l~ column for that 
purpose, so that those of them who survived the mortality risk 
would be assumed to take out, at 65, the pension to which they were 
then entitled." (J. I. A., Vol. XLII, p. 63.) 

In valuing service pensions based on length of service the Corn- 
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mission on Pensions used a method which apparently performs 
what ]Kr. Thomas suggested• Had his writing been at hand whew 
the formulae were prepared, the author probably would have asked 
for his criticism of the method, but unforhlnately it did not come 
up in this connection until recently, when one of the members of 
the staff went through the books in the office to see if the methods 
herein described had been suggested or covered in papers before 
any of the societies. 

The method of accomplishing the desired result is as follows: & 
supplementary column is constructed in connection with the colum~ 
showing the number living of the active service table, which carries 
forward those who are shown by the table to retire. In bringing 
them forward they are assumed to be subject to the risk of deatt~ 
only. The group at age x in the supplementary column is denoted 
by the symbol 

x-z ° r z - i  
°rl x = °¢Ix--I + " ~ -  ~x--1 2i- 2 

The rate of retirement in the first year of eligibility by this 
method is 

o ~  or  , +  l, 
l~ + °r4 

• • °~* x and in the ages of eligibility after the first year it zs -~ .  

Commutation columns were developed on the basis of this colum~ 
as follows: 

"r'D~ = °rl~ • v ~, 

x~al 
°r,Nz = ~ "r'Dx, 

~ ' = x + l  

°~'C~ = °~l~. v • • ~ .  

The symbol " ~ "  is used to indicate the highest age in the table, 
under consideration. 

The present value at entrance of a pension of one to the em- 
ployee described by ]Xir. Thomas, entering at age 50 and being re- 
quired to serve fifteen years before retirement, becomes in columnaz 
values 

" M65 + "r'Cs5 

D~o + °r'Dso ' 
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where 

x = 6 5  

" C ~  = °rx  • v x+t  • ax+½, 

Dho = 15o • v 5°, 

and the contribution rate per year would be 

Nso- t  -+= °'~N~o--t --  °~'N85-½" 

Without some sort of an adjustment of this nature in the use of 
an aggregate retirement rate, the cost of the retirement benefit will 
be greatly underestimated. Undoubtedly, the most advisable method 
of valuing benefits under these conditions would be to use select 
tables, but this would require a table for each age at entrance. 
This would mean from ten to twenty or more tables which, because 
of the many commutation columns, reserve values, etc., required, 
would be almost impracticable; while on the other hand, the possi- 
bility of obtaining an experience large enough to give an actual 
basis for such a set of tables is very remote. I t  is now generally 
recognized that every pension fund is a law unto itself and that no 
general active service or valuation tables or rules of procedure can 
be formulated, which are applicable to all funds. How to handle 
the retirement rate depends, of course, upon the service under in- 
vestigation. In services where the minimum and maximum ages 
of entrance are close together and very few enter the service at ages 
much in advance of the average entrance age, the method just ex- 
plained will be found probably to apply very satisfactorily. 

On the other hand, in services where there are no limitations on 
the age at entrance and the dispersion around the average age at 
entrance is very great, then the method explained above will prob- 
ably somewhat understate the liability. 

The :Pension Commission, in showing the liability of the city as 
regards pensions, preferred rather to understate than overstate the 
liability, since the purpose of its report was to show, not what the 
now insolvent systems might cost if continued, but rather what the 
probable minimum amount would be; that is, what the city and 
employees would actually have to provide as a minimum in order 
to prevent the collapse of the systems. If  the problem involves the 
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valuation of a fund in a healthy condition, or the calculation of 
rates for a reorganized fund, where the desire would be to keep the 
fund on the side of safety, then the rate of retirement must be arbi- 
trarily increased to what might be considered a proper ultimate rate 
of retirement, or might better be prepared from the experience 
from which all persons who have not been eligible for pension for 
at least one year have been excluded. This will give an ultimate 
rate of retirement which might be used in place of the aggregate 
rate in the construction of the aggregate service table. The rate 
for the first year of eligibility will be supplied automatically by the 
mechanical action of the formula suggested. 

I f  an ultimate rate which is higher than the aggregate be em- 
ployed as suggested, the results obtained will ordinarily tend to 
overstate the liability and be entirely on the side of safety. I f  the 
experience will permit, the method may be tested before being used 
and the extent of the overstatement will be known. If  necessary, an 
adjustment may be made in the °r,C x value which will so modify 
the action of the formula as to make it reproduce the experience 
at hand; however, this is generally not possible in small funds. In 
small funds it may not seem advisable to tabulate the data in a form 
which will furnish more than a set of aggregate rates. If  so, an 
ultimate rate may be adopted as reasonable by estimating from the 
age and service distribution of the active service about what pro- 
portion of the exposure in the older ages is on account of persons 
who have reached the period of eligibility and then modifying the 
aggregate rate accordingly. I f  this rate be used the method just 
described will probably give satisfactory results, even if no modi- 
fication be made in file °T,C= value, because it will not produce re- 
serves or contribution rates as high as the deferred annuity method, 
and yet will safely overcome the danger which has been pointed out 
by Mr. Thomas. 

The method is set forth simply as one of several mechanical 
methods of dealing with this type of benefit. This benefit presents 
many difficulties which are not found in valuing funds having age 
limitations on pensions, since where the regular pension is limited 
by service it cannot be considered apart from the other benefits of 
the fund. For example, if the period of service necessary for eligi- 
bility be changed, the values or contribution rates for disability 
pensioners are thrown out as the change will Mtect the number of 
disability cases, and so on; a reduction in the disability allowances 
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will in turn throw out the service pension rates, and changes in 
either will affect the death benefit premiums and may change the 
whole form of the formula employed to calculate the cost of return 
contributions premiums, if such are included. 

Because of these practical difficulties the application of the fol- 
lowing method of valuing service pensions does not always seem 
advisable. However, it is believed that this method affords a more 
scientific means of valuing pensions of this type than any other that 
has been presented. I t  is as follows: 

The active service experience of the fund is divided; all the ex- 
perience relating to years of service prior to the period of eligi- 
bility is considered in one group, and all the experience of the 
employees after reaching the period of eligibility is considered in 
another. From the experience of the first group a service table is 
prepared in the customary manner. This table will of course not 
show a service retirement column, since no rate of service retire- 
ment can be developed from the experience of employees prior to 
eligibility. From the remainder of the experience, that is, for the 
experience of employees after reaching the age of eligibility, another 
table is prepared similar in form to the active service table. The 
entrants into the experience used as a basis for this table will not 
be entrants into service but entrants into the period of pension 
eligibility, and if there be a very high rate of retirements in the 
first few years of eligibility then this table may be prepared on a 
select basis. I f  this be done the method of construction may be 
similar to the method suggested earlier in this paper. Upon this 
second fable commutation columns may be prepared, as follows: 

l" = number living at age ~ in second table, 

o p r~ = number of retirements between ages of x and x + 1, 

D' r 

N ' = Y ~ D '  
z = x + l  

= G 're:. 

Of course, if the table be prepared in Select form these values 
will be bused on the select table. If  these commutation columns 

26 



884 VALUATIOI7 OF PEI~SIO~ FUNDS. 

be prepared they may be used in connection with the first active 
service table, by the combination: 

o r  ~ o r  - - ~  / C ,  = l,~ • ~x.  ( M~ + D D ,  

D ~ = l~ • v ~. 

The solution of the present value of a pension of one to the em- 
ployee entering service at age 50, and eligible to retire in fifteen 
years, as cited by ~ir. Thomas, would be by the use of this method : 

• rC65 

Ds0 ~ 

and the contribution rate would be: 

ar- C65 
165 

These formulae are simpler than the approximate formulae in- 
volving the °rt~ column, which were referred to above, as regards 
the service limitation, but their use necessitates the employment of 
slightly more complicated methods of valuing the various disability 
and death benefits which may be included in the fund. However, 
their use will probably give the best results where the experience 
is broad enough to permit of their application. 

The technical problems of pensions today present their difficulties 
to the actuary, but these will probably be met, and as the many dif- 
ferent systems present themselves with their varied ramifications, 
the methods will be modified and improved until we will have 
eventually reached a period where methods will be as clean cut and 
as general in their application as ordinary life insurance formulae. 

But there are other problems of a non-technical nature to be 
solved by the Pension Commission. The valuation of each fund 
has now been completed and the total liability of the entire system 
determined. In round numbers such liability is $216,000,000. Of 
~his amount $%00%000 is provided by employees' contributions, and 
there remains a deficiency of $203,000,000 after deducting the 
funds in hand. Possibly $30,000,000 will be available from the 
indirect contributions of the city to cover this. 

What will be done ? Will the results of the Commission's work 
be used as a basis for building up a new system which will have the 
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assets adjusted to the liabilities and which will protect both the 
city and the employees against superannuation, or will the present 
funds be allowed to drag along, accumulating an ever-increasing 
liability until they come to the point where they cannot even meet 
matured obligations, as is now the situation with the teachers' pen- 
sion fund ? 

Reorganization of the entire system will present many difficulties, 
not only from the technical standpoint, but in bringing the em- 
ployees to realize that a solvent fund offers more advantages to them 
than the present one. This difficulty is aggravated by the fact that 
contributions from employees will probably be required or else the 
benefits provisions will be reduced. The systems have already 
accumulated such liabilities that it is difficult to see where the city 
can find the money to finance the systems even with the help of 
employees. 

Probably the system can be properly reorganized for new en- 
trants, as here the great problem of accrued liabilities need not be 
considered. By means of meetings and conferences with employees 
it may be possible to show them the conditions, and with the help 
of those employees who are sufficiently interested to really study 
the matter and obtain the facts for themselves, the Commission may 
be able to assist in placing all of New York City's pension systems 
on a rock bottom foundation. 

However, the reorganization of the schemes marks but the begin- 
ning of the equally important work of keeping funds that are estab- 
lished on the right basis in a perpetually solvent condition. The 
administrative work of the funds must be properly organized, the 
proper record systems for the accounting work and for the accumu- 
lation of data necessary for actuarial valuations must be prepared. 

The actuarial work is still to be continued. Means must be 
devised for valuing the experience of each fund as it grows. In the 
initial valuation it is often impossible to obtain a complete basis to 
forecast future rates. A fund changes as it grows. Changes of 
administration, and the fact that the fund is on an organized basis 
alone gives reasons for changes to be expected in the various rates 
used in valuation. As the forces which determine the rates of con- 
~ribution can be more closely determined, the rates should be ad- 
justed and the entire solvency of the fund tested. The fund should 
have as strict supervision as the law places over our life insurance 
companies, in order that the rights of employees, who are the bene- 
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ficiaries may be protected just as strongly as the rights of policy- 
holders are protected, and in order that the city may not contribute 
to an improperly constituted fund. But this is anticipating the 
future. The funds have not yet been reorganized on a scientific 
basis, and it is only by the help of the employees and the taxpayers, 
led by those who appreciate the significance of these conditions, that 
reorganization will come to pass. 
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A PRELI~fINARY TEST OF THE COAL ~V[INE BATING 
SCHEDULE OF T~[E _~kSSOCIATED CO~_PANIES. 

BY 

E. H. DOWNEY. 

The present paper is not designed as an original contribution to 
~he theory of schedule rating, nor even as a critical discussion of 
the particular schedule rating plan here under review. I t  pro- 
fesses to do no more than present the salient results of that plan 
as revealed by the first inspection of coal mines in Pennsylvania. 
The interest of these results lies in the novelty of the plan itself, 
and in the fact that similar statistics relative thereto have not 
heretofore been published. 

Compensation insurance of coal mines in Pennsylvania is con- 
fined to the Associated Companies, the State Workmen's Insur- 
ance Fund, and the Eureka Casualty Company (which insures 
only the properties of a particular mining corporation). Partly 
because of the limited number of competing carriers, and partly be- 
cause the Associated Companies had already perfected machinery 
for the purpose, an arrangement was made whereby the inspectio~ 
department of the Associated Companies acts, for the present, as a 
central bureau for the inspection and rating of coal mines. The~ 
agreement provides that the service rendered by the said inspectio~ 
department to the State Fund shall be identical in every respect*: 
with that to the Associated Companies, and that its operations shall~ 
be subject to the direct supervision and visitation of the Insurance 
Department. 

In pursuance of this arrangement, some fifteen hundred first 
inspections have been reported to the Insurance Department. Of 
this number, 1,135 are included in the present survey.~ A further 

* That is, as respects schedule rating inspections and re-lnspections. 
State Fund risks are omitted because written at a different base rate so 

that  a re-computation would be required to make the results comparable. A 
number of inspection reports, moreover, were received too late to be in.  
cluded in the tables. In  a later number of the Proceedings, I expect to 
publish a full summary of all coal-mine inspections and re-inspections: 
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deduction is to be made of 215 minimum risks,~ leaving 920 mines 
on which the returns are given. Table I shows the payroll, pre- 
mium, number of employees and average annual earnings, as indi- 
cated on the inspection reports and policy proposals for both anthra- 
cite and bituminous mines. These figures are of course to be read 
in the light of their source as advance estimates only. Still, they 
serve to indicate the extent of exposure involved. 

TABLE I. 

EXPOSUBE OF I:~ATED MINES. 

Class l t lca t lon .  N t t m b e r  of  
R i sks .  

Both. 920 
Anthracite . . . .  75 
Bituminous... 845 

P a y r o l l .  P r e m l u m s  a t  N u m b e r  o[ 
Base Rate .  Employes ,  

$52,552,100 $2,105,033 92,400 
11,393,900 528,675 20,400 
41,158,200 1,576,358 72,000 

Average 
A n n u a l  

Ea rn ings .  

$569 
559 
573 

To explain the rating returns upon these risks, it is necessary to 
recall the principal features of the Associated Companies' schedule. 
I t  will be remembered that the schedule consists of charges only:~ 
expressed in points which are convertible into premium rate by a 
simple algebraic formula.* The charge values are derived from 
statistics of fatality rates by accident causes as compiled by the 
United States Bureau of ]~fines. There are some 148 specific 
items all told, arranged in twelve groups as shown by Tables I V  
and V. By no means the least interesting feature of the schedule 
is the device for securing a balance of premium income with basis 
rate. The base rates on coal mines, as on other classifications, are 
=intended to cover the expected aggregate losses. Hence schedule 

.~ Less than $100 premium for bituminous, or $200 for anthracite mines. 
See paper by H. M. Wilson, Proceedings, Vol. II, p. 39. 

~y==B(1.OO--U)-~x(UB/L), where B is base rate, U~maxlmum 
T~ducti0n (in per cent.) from base rate, L~normal  charges, x ~  charges 
on specific risk, y ~ rate sought. For Pennsylvania B ~ $4.64 for anthra- 
cite and $3.83 for bituminous mines, L ~ 30 for anthracite and 25 for bi- 
tuminous mines, U ~ 4 0  per cent. of base rate. Substituting the formulm 
become respectively: 

.40B .40B y = .60B + x --~- and y = .60B + x - ~ -  

or 
, $ 1 . 8 6  ~ 2 " 0  ' $1.53 y=$2 .78 - t -x - -~ -  and Y = v  .~ -t-x 25 " 
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rating should affect a redistribution of premium income without 
altering its total amount. In a schedule of charges only this re- 
sult was sought by determining the number of charge points which 
would apply upon a "normal" or "average" mine, and fixing the 
neutral point of the schedule at such number. For Pennsylvania 
these norms are 25 points for bituminous and 30 for anthracite 
mines. That is to say, if the total charges upon a bituminous 
mine are 25 points, the mine will pay the basis rate; if the charges 
are zero, the rate is 60 per cent. of manual; if the charges exceed 
35, the rate is more than manual. A marked advantage of this 
plan is that the balance of premium increases and decreases can be 
readjusted at any time by changing the norms without affecting 
the charge items or their values. This feature should especially 
commend itself to those who have wrestled with the problem of cor- 
recting the effect upon premium income of the Universal Analytical 
Schedule. 

Tables II  and I I I  show to what extent this device accomplished 
the desired results. I t  will be seen that the schedule produced an 
approximate balance upon the first inspections of bituminous mines, 
the aggregate departure from manual premium being barely ~ per 
cent. The net reduction was much greater upon anthracite mines, 
viz., 8.4 per cent. of base rate. Taking both classes together, the 
net reduction from manual premiums was 3.7 per cent.--a remark- 
ably close balance. By reference to the charge groups it will ap- 
pear that the normal of 25 charges is approximately correct for 
bituminous mines, whereas the anthracite norm of 30 charges 
seemingly is pitched too high. In point of fact the weighted aver- 
age charges actually developed were nearly identical for anthracite 
and bituminous mines.* A very commendable result is the small 
dispersion in both tables. A majority of the risks, and the bulk of 
the payrolls and premiums, fall within the groups just above and 
below the basis rate. The number of maximum reductions, as 
also the number of increases of more than 30 per cent., is e~- 
tremely small. No single risk produced more than 58 charges, or 

* Since this paper was prepared Mr. It. l~f. Wilson has explained that the 
mormal charge of 30 upon anthracite mines was purposely fixed too high 
with the intention of reducing aggregate premium income as compared with 
base rate. The base rate was computed from statistics of accidents com- 
piled for a period when the mine law applicable to anthracite mines was 
less stringent, and the hazards (presumably) greater than at present. The 
schedule was used to correct a presumed excess of base rate. 
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an increase of 51 per cent. over manual. Be it  remembered that 
there are no arbitrary stop limits to control charges and credits, so 
that this result is due purely to the shrewd selection of charge 
values. 

TABLE II.* 

l~ATE D I S T R I B U T I O N  OI ~ A N T H R A C I T E  ~/~INES. 

Charge 
R a t e  Group. Group. 

[ 

Total . . . . . . . . . .  23.7 
L 

60- 70% 0-  7 
71- 80% 7-15 
81- 90% 15-23 
91-100% 23-30 

101-110% 30-37 
111-120% 37-45 
121-130% . . . . . .  

Over 130% . . . . . .  

NO. of 
Risks. 

75 

1 
10 
25 
30 

7 
2 

P~,yroll. 

$11,393,900 

30,000 
320,900 

3,391,900 
6,585,600 

805,500 
260,000 

Premium at  
Base Rate .  

$528,675 

1,392 
14,890 

157,382 
305,571 

37,376 
12,064 

Adjusted 
Amt. 

$484,340 

875 
11,193 

135,658 
284,486 
38,588 
13,540 

TABLE III.* 

I~.A~E D I S T R I B U T I O N  OF B I T U ~ I I N O U S  ~/[II~ES. 

R a t e  Group, 

Total . . . . .  

60- 70% 
71- 80% 
81- 90% 
91-100% 

lO1-11o% 
111-120% 
121-130% 

Over 130% 

Charge 
Group. 

i 23.8 
i 
~ 0 - 6  

6-13 
13-18 
18-25 
25-31 
31-37 
37-44 
Over 

44 

IN'O, Of 
Risks. Payroll. 

l 

845 $41,158,200 
-----------d 

7 
59 

202 
316 
201 

44 
9 

7 

39,300 
1,447,400 
9,339,200 

12,774,800 
12,738,400 
3,298,300 

662,300 

858,500 

Premium at  Adjusted 
Base Rate .  Amt.  

$1,576,3~i8 $1,543,322 

1,505 
55,437 

357,693 
489,273 
487,881 
126,326 
25,364 

32,879 

1,007 
42,607 

304,073 
467,949 
505,269 
143,602 
31,551 

l:~'emlu~l. 
% of B.  R, 

91.6 

63 
75.1 
86.4 
93.1 

103 
112 

PremlulII, 
~$ of B . R .  

97.9 

67.1 
76.9 
85 
95.6 
103.6 
113.7 
124 

47,264 144 

H o w  fa r  the  balance of p r e m i u m  income will  be affected by  re-  
inspect ion  cannot ,  of course, be de te rmined  un t i l  the  re inspect ions  
have been made.  I t  should be stated,  however, t ha t  the schedule 
was designed to produce a balance upon  first  inspections.  T h a t  is 

to say, the  no rma l  charges were in tended  to reflect  the condi t ions 
of un improved  mines  and  not  of mines  improved by the effects of  

* In the above tables Column 1 shows the rate groups in per cent. of base 
rate and Column 7 shows the adjusted premimn in per cent. of manual 
premium. Column 2 shows the charge limits, in points, for each group, 
while the first line gives the weighted average charges upon all risks. 
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schedule rating. This procedure was logical, since the basis rates 
were calculated altogether from accident statistics which antedated 
the Compensation Act, and the introduction of schedule rating. 
I t  is to be expected, therefore, that the reinspections will show a 
considerable reduction from basis rates, consequent upon the re-~ 
moral of conditions for which charges were made in the first in- 
spections. To offset such reductions the framers of the schedule 
hope that the correction of these conditions will produce a corre- 
sponding decrease in the number and severity of injuries. How far 
this hope will be realized time alone can tell. 

Tables IV and V exhibit the charges developed upon first inspec- 
tions in points and in per cent. of the total, by item groups. Safety 
measures (Item II ) ,  it should be explained, comprise warning signs, 
illumination, signal system, refuge chambers, escape ways, mine 
maps, rescue crews, first aid and hospital provisions and toilet fa- 
cilities. The other titles are self-explanatory. I t  will be observed 
that there is a fairly close correspondence between the per cent. of 
total charges actually developed and the state weights. The closest 
correlation is found in the most important group of charges--those 
for conditions affecting falls of roof and coal. The widest dis- 
crepancy appears in the two "moral hazard" groups (I and I I ) .  
I t  must be owned that many of the items in these groups are too 
vague to admit of uniform or accurate applications. The deficit 
of realized, as compared with expected, charges in Group I, is 
accounted for, in large part, by the waiving of charges in doubtful 
cases. There is a rather consistent deficit in the minor items, the 
exact meaning of which is not altogether clear. Taken as a whole, 
however, the correspondence is remarkably close, which goes to say 
that the schedule faithfully reflects actually existing conditions in 
Pennsylvania mines. 

Unfortunately, considerations of time and space forbid the inser- 
tion of similar tables exhibiting the charge items in detail. Such 
detail would show that barely 10 per cent. of the total standard 
charges are for conditions not within the control of the operator.* 
The schedule thus provides an important prerequisite to the use of 
schedule rating for accident prevention. Quantitatively, however, 
the charges are based purely upon the insurance value of the haz- 
ards involved, without reference to the cost of correcting defects. 

* These charges are on Items 26, 61, 63, 107, 111 and 112. 
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H o w  f a r  t he  charges  wi l l  p rove  effect ive  can  on ly  be d e t e r m i n e d  

f r o m  the  r e su l t s  of  inspec t ions .  

T o  conclude ,  th i s  p r e l i m i n a r y  tes t  ind ica tes  t h a t  the  Assoc ia ted  

TABLE IV.* 

CHARGES UPON ANTHRACITE I~INES. 

All items . . . . . . . . . . . . . .  

Items. I Reduced 
Charges. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1169,728 

I. Safety organization . . . . . . . . . . . . . . . . .  23,480 
II .  Safety measures . . . . . . . . . . . . . . . . . . . .  55,760 

I I I .  Surface hazards . . . . . . . . . . . . . . . . . . . .  9,779 
IV. Shaft hazards . . . . . . . . . . . . . . . . . . . . . . .  2,379 
V. Underground haulage . . . . . . . . . . . . . . .  7,424 

VI. Fails of roof or coal . . . . . . . . . . . . . . . . .  42,575 
VII .  Explosives . . . . . . . . . . . . . . . . . . . . . . . . .  19,934 

VIII.  Electricity.  249 
IX.  Minegas  . . . . . . . . . . . . . . . . . . . . . . . . . .  4,627 
X. Coal ~aust . . . . . . . . . . . . . . . . . . . . . . . . . .  , 0 

XI .  Mine fires . . . . . . . . . . . . . . . . . . . . . . . . .  767 
XII .  Miscellaneous underground h a z a r d s . . .  2,754 

% o! Total 
Charges. 

100 

14 
33 

6 
1.4 
4 

25 
12 

3 

.5 
1.6 

State 
Weights. 

100 

20 
20 

8 
3 
8 

25 
6 
2.5 
4.5 

.5 
2.5 

TABLE V.* 

CHARGES UPON BITUMINOUS "MINES. 

Items. ! Reduced 
Charges. 

All items . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,845,85g 

I. Safety organization . . . . . . . . . . . . . . . . .  
II .  Safety measures . . . . . . . . . . . . . . . . . . . .  

I I I .  Surface hazards . . . . . . . . . . . . . . . . . . . .  
IV. Shaft hazards . . . . . . . . . . . . . . . . . . . . . .  
V. Underground haulage . . . . . . . . . . . . . . .  

VI. Falls of coal or roof . . . . . . . . . . . . . . . . .  
VII. Explosives . . . . . . . . . . . . . . . . . . . . . . . . .  

VIII .  Electricity . . . . . . . . . . . . . . . . . . . . . . . . .  
IX.  Mine~as  . . . . . . . . . . . . . . . . . . . . . . . . . .  
X. Coal aust . . . . . . . . . . . . . . . . . . . . . . . . . .  

XI .  Mine fires . . . . . . . . . . . . . . . . . . . . . . . . .  
XII .  Miscellaneous underground hazards . . . .  

205,950 
674,880[ 

32,690 
4,971 

139,005 ~ 
649,068 

37,193 
6,475 

26,187 
56,960 

4,378 
8,102 

of Total 
Charges. 

100 

11 
37 

1.8 

7.5 
35 

2 
.3 

1.5 
3 

.4 

State  
Welghte. 

100 

20 
2O 

2.5 
1.5 
9 

34 
1 
1.5 
3.5 
5 

.5 
1.5 

C o m p a n i e s  a ccu ra t e ly  fo recas t  t he  w o r k i n g  of  t h e i r  schedule .  I t  

p roduces  an  a p p r o x i m a t e  ba lance  of  p r e m i u m  increases  a n d  de-  

creases  u p o n  f i rs t  inspec t ions  and  i t  d i s t r i bu t e s  the  to t a l  cha rges  

* Reduced charges are 100 times the final value of the charges in points. 
State weights are the standard relative values of the respective items for 
Pennsylvania. 
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among the several items in nearly the proportion intended. All 
this argues a careful statistical and engineering study of the coal 
mining industry upon the part of the schedule makers. I t  remains 
only to add a word of caution against basing any final conclusions 
upon the results of a preliminary test. The balance of premium 
increases and decreases does not prove that the charges accurately 
reflect the insurance value of the hazards charged for: that can be 
established only by accurate statistics of compensation cost by acci- 
dent causes. Similarly, reinspections will not determine the effec- 
tiveness of the schedule for accident prevention. The reinspections 
will show whether and how far certain definite conditions have been 
remedied, but any resulting decrease in accident frequency and 
severity must be measured by accident statistics carefully kept and 
compared over a series of years. 
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OUTLINE OF A MET~-OD FOR DETERMINING BASIC PURF_. 
Pm~mU~S. 

BY 

A_RIVE FISHER. 

~'We assert that what is really statistical work must be undertaken only 
by the adequately trained statistician and that when it is not, then th~ 
investigation cannot be considered as falling into the field of science." 

(Karl Pearson, Biometri~a, Vol. X, page 172.) 

I .  INTRODUCTORY R EI%ZARKS. 

In reading over the first volume of the Proceedings of our So- 
ciety, one will readily notice that the subject of social insurance in 
its various forms and aspects is still in its infancy in this country. 
Our newly formed organization has, however, already done valuable 
service in bringing together and crystalizing a number of problems 
under this particular branch of insurance. In fact, the majority 
of papers read at previous meetings have been in the nature of stat- 
ing rather than of solving problems. The technique of our science 
is as yet in a somewhat crude state, and the splendid attempts of 
several members of this body to build up a theory on a sort of 
mathematical basis, I think, are as yet in an essentially empirical 
state and do not constitute the final word in the matter. I do not 
make this statement in a spirit of hostile criticism as I readily 
realize that dire necessity rather than lack of mathematical knowl- 
edge have driven such investigators to adopt essentially empirical 
formulas and methods. The passing of workmens' compensation 
acts in a number of states during the last few years has put a vast 
project before the American insurance world and makes in the com- 
plete absence of compact data upon which to construct reliable and 
just rates, the efforts of those gentlemen highly commendable. They 
have, in fact, done pioneer work in clearing the forest of the trees 
and given us a clear view of the lay of the land. A lot of snaggy 
brush and undergrowth remains still in the ground, however, and 
must be removed before we can start to till the virgin soil in a sys- 
tematic manner. In clearing the soil of such snags we mus~ look 
out for the future and make the task for the plowman as easy as 
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possible by leaving no holes and pitfalls in the cleared ground. 
The time has about arrived at which the proposed methods ought to 
be advanced enough to be subjected to the test of a critical analysis 
and systematic statistical methods substituted for the preliminary 
empirical rules and made the basis for future research work in 
social insurance. 

The investigation of causal relation between various social and 
economic phenomena presents many pitfalls to the uninitiated and 
offers many opportunities for fallacious conclusions. The statis- 
tician in investigating the effect of a multitude of causes working 
on a single object or group of objects as to a certain attribute cannot 
narrow himself down to the relatively simple issues of the physicist 
and the chemist, who in most cases are able to investigate the varia- 
tions as to a certain attribute from a single cause. In view of the 
complexity of the problem of social insurance it will, I think, gen- 
erally be allowed that the statistical methods hitherto employed are 
frequently inadequate. For this reason, I deem no apology neces- 
sary in presenting a method that, as far as uniformity and general 
systematic procedure is concerned, exceeds any other covering the 
same ground. 

It  is my opinion that in the solution of the problems of social 
insurance we ought to follow the modern statistical methods of the 
English biometricians and continental statisticians, especially the 
Scandinavians, rather than the old methods put forward by life 
insurance actuaries. Your future work falls in quite a different 
field of statistical science than the work of an actuary of a life insur- 
ance company. The task of the latter falls essentially inside that 
division of statistical methods, which Charlier has called homo- 
grade statistics (alternative statistics). In life insurance we deal 
mainly with two alternative and easily distinguishable contin- 
gencies, life or death, which allow a sharp and easy division by a 
dichotomous judgment. As far as the actuary is concerned there is 
no such thing as a half dead person or even a half shot person. 
When turning to the subject of invalidity, we encounter, however, 
quite a different state of affairs. We may of course easily distin- 
guish between active healthy persons and disabled persons, but the 
latter do by no means present a compact homogenous group. The 
degree or intensity of invalidity is a variable factor and belongs to 
the second great division of statistical methods, the heterograde 
statistical series. I t  is in this latter branch tha~ during the last 
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ten to fifteen years we have witnessed the splendid development 
under the able and energetic leadership under such men as Pearson, 
Elderton, Edgeworth and Yule of England, Westergaard, Charlier 
and Kjaer of Scandinavia, Tschuproff and Nekrasoff of Russia and 
Kapteyn of Holland and a host of other brilliant investigators. 

II. THE TEST OF THE STABILITY OF STATISTICAL SERIES. 

Statistical science or methods as I view them fall in two parts: 
the collection of data and the analysis of such data by means of 
mathematical-statistical methods. I t  is with the latter part I will 
deal exclusively in this paper. A mere collection of statistical data, 
as for instance the data in a census report, means little beyond giv- 
ing a faithful picture of the past and present conditions of a certain 
community. We would, however, be ve T wrong in assuming with 
Stuart Mill that such picture would remain essentially the same in 
the future and draw conclusions as to the future by mere induc- 
tion. I t  is quite true that many statistical series remain practically 
unaltered both as to time and to space, but the majority are subject 
to fluctuations. Before using collected statistical series as the 
basis of predictions of future events, we must first of all investigate 
the stability of such series. 

Here in America the starting point in compensation premiums 
or rate making has been a classification pure premium defined by 
the symbolic formula: ~r~L/P  (Losses -;- Payroll). When ob- 
servations of this kind are published it is seldom necessary or even 
convenient to publish the primary lists in their original form, but 
the whole experience (population) is divided into sets (samples) of 
payrolls consisting of say 

P1, P2, Ps, . . . .  P~r 

monetary items. Now let in the same manner 

L .  L2, Ls, . . . .  Llv 

represent the corresponding losses to each of the observed sets. We 
then have a certain kind of statistical series: 

L ,  L2, Ls, . . . .  L~ 

which is called a h~nograde statistical series. The members L ,  L~, 
L~, . . . .  Ltv are called the elements of the series and the correlated 
numbers Pr, P2, Ps, """  P~v are called the numbers of comparison. 
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I t  lies now close at hand to regar/t the ratio L/P inside a singular 
classification in the light of a constant mathematical probability 
whose numerator expresses the unfavorable events (losses) while 
the denominator gives the total possible cases (total payroll). I f  
such actually was the case, then the series L1, L2, Ls, . . . .  L~r of the 
various sample sets inside a particular classification would represent 
what in homograde statistics is called a Bernoullian Series, corre- 
sponding to a series of samples of drawings of variously colored 
balls from an urn. In  such series we could a priori by means of a 
simple mathematical formula predict the magnitude of the fluctu- 
ations from the average value from set to set. The older school of 
statisticians regarded such an identity between a statistical series 
and a Bernoullian Series almost as an axiom, and even many modern 
statisticians hold a similar view. As far as I can judge the pre- 
vious writers on the subject both in the Transactions of the Actu- 
arial Society of America and also in the Proceedings seem to have 
taken the same attitude, although they may not be ready to admit 
so off hand. Is this attitude correct ? Or in other words, have we 
any reasons for assuming an absolute identity between a Bernoul- 
lian Series and an actual series in compensation insurance? A 
priori there exists no earthly reason for such a view except a some- 
what mythical belief in the vague term of "the law of large num- 
bers." Somehow or other the belief has crept in that if the ex- 
posure is large enough, then the pure premium will also be sufficient. 
This of course would be true if we were actually dealing with a 
Bernoullian Series, but as we know all statistical series--even at the 
best--are approximations only to the Bernoullian form of series. 
The only way to determine the existence of even an approximate 
identity between the loss series L1, L2, Ls, " . . '  L ~  and a Bernoul- 
lian Series and to establish the stability of pure premiums is by an 
actual test, and as far  as I know no such test has even been at- 
tempted in America. 

The test of stability is easily made by means of the Lexian- 
Charlier Theory of Dispersion. Taking the observed losses of 
various establishments inside the same classification we may find a 
measure of the magnitude of actual fluctuations inside such classi- 
fications by calculating the coefficient of disturbancy. The method 
is simple and speedy and ought to be applied in definitely establish- 
ing the presence or non-presence of stability from year to year or 
from plant to plant. I am by no means too sure that the test will 
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establish a state of stability even inside kindred industrial hazards. 
Thus we know with absolute certainty that the hazard as to fatal 
accidents in the mining industry by no means is stable and uniform 
for the whole United States but varies greatly from state to state. 
On the other hand, states like Iowa and ]~Iichigan exhibit actual 
mathematical imaginary coefficients of disturbancy, indicating very 
stable conditions from year to year. 

III. THE APPLICATION OF THE THEORY OF DISPERSION IN DIVID- 
ING THE MATERIAL IN IS'ROPER CLASSIFICATIONS. 

So far I have only discussed the application of the theory of dis- 
persion in testing the stability of the loss series inside a particular 
classification. I shall next briefly outline how the same method 
may be used in grouping classifications. As Mr. Mowbray and 
Dr. Downey have pointed out in their recent contributions, the clas- 
sifieations as to products as employed in most of our previous ex- 
periences and state industrial commissions means little or nothing 
in obtaining a proper estimate of the hazard of an insured object. 
Take for instance such vast industries as those of the automobile, 
textile and shoe industries. Each such industrial plant represents 
a little world all by itself, and it is readily seen that in so far as 
individual hazards are concerned---or even group hazards of several 
individuals--the employees represent a deci4edly he~erogen'ous 
mass. From a cursory view it would appear that a workman in the 
automobile factory foundry is exposed to much greater risks than 
his fellow worker in the upholstering department. Yet, on the 
other hand, it seems very plausible that workmen in different in- 
dustrial plants, performing quite different duties and sorts of labor, 
nevertheless from the underwriters' point of view present the same 
insurance risk, and it is thus possible to group workmen from cer- 
tain parts of the shoe factory with workmen from certain parts of 
the automobile factory. 

I t  is now the task of the statistician to pick out the individual 
workmen inside the various plants and group them together in simi- 
lar classifications of hazards. Once having agreed on the structure 
of such a group of individuals making a certain classification, we 
may test its stability by means of the theory of dispersion. If  the 
coefficient of disturbancy is either zero or an imaginary quantity, 
we know the series is stable. If, on the other hand, it has a large 
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positive value, then we know ~hat the classification is not homo- 
geneous and will in most cases resort to a further sub-division. 

In making such a classification of hazards, I think, it is essential 
that we limit ourselves to a comparatively small number of classi- 
fications, say possibly fifty or sixty. I am quite well aware of the 
fact that the famous Massachusetts schedule Z contains over 1,000 
classifications. With due respect for the eminent statisticians and 
actuaries who have made up this schedule, I dare nevertheless ex- 
press as my personal opinion that the authors of schedule Z have 
made a sort of classification which is the very antithesis of scientific 
statistical analysis. It seems to me that these gentlemen have at- 
tempted to investigate the variations due from a single cause in- 
stead of variations due from a multitude of various causes, the 
paramoun~ object of statistical methods. In making such a vast 
classification they have on the other hand gotten stones instead of 
bread, as it is evident that a very large number of the various clas- 
sifications will contain such a small number of exposures or num- 
bers of comparison (in this ease the amount of the payrolls) that the 
pure premiums are affected with so enormous errors of sampling 
that they are absolutely unreliable. 

A limited number of classifications is desirable from purely prac- 
tical reasons and later on for the graduation of pure premiums. I 
shall take the liberty to illustrate this statement by trans~essing 
on the question of sub-standard risks in life insurance as developed 
by certain Scandinavian and Austrian actuaries. These actuaries 
emphasize the importance of a limited number of danger classes and 
divide the sub-standard applicants into three danger classes for 
which they construct separate mortality tables with special pre- 
miums and reserves. The examining physician simply makes a 
detailed diagnosis along the lines indicated in the questions on the 
application blank. The diagnosis enables the actuary to place the 
individual applicant in the proper danger class. When it is pos- 
sible to throw the various shades of sub-standard risks into three 
great classes, I deem it quite possible to limit the number of classi- 
fications of industrial hazards to the size as suggested above. 

In making such a classification by purely statistical methods I 
quite readily realize the enormous obstacles which even the most 
highly trained statistician would find difficult to overcome in the 
preliminary work in making the first, so to say, rough picking of 
the various elements, lqo single statistical expert, no matter how 

27 
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well trained, has such a detailed knowledge of the numerous and 
varied industries and trades in America that he is enabled a priori 
to make such a classification. The number of possible ways into 
which the various degrees of hazards might be permuted into clas- 
sifications would theoretically approach infinity and would there- 
fore actually exclude trial classifications taken at random without 
subjective information as to the character of the risk or hazard in 
question. I therefore quite agree with Mr. Mowbray's* suggestion 
to work in harmony with the safety engineer in making a pre- 
liminary classification. But I can not follow the same author when 
he tries to extend his method of personal judgment in rate making 
in a rather arbitrary manner. Poisson in his celebrated treatise on 
"Recherches sur les probabilites des jugesments" has shown how 
carefully we must act when relying solely upon personal judgment 
and subjective information. Moreover the method of "weighting," 
if it can be called so, by Mr. Mowbray and the proposed modifica- 
tion by Dr. Rubinow shows a so complete disregard of errors due to 
sampling that it by no means can be considered an improvement 
over the original judgment percentages of the unit classification 
rating. 

Such arbitrary methods are eliminated when we make use of the 
dispersion theory in a plan which I shall now proceed to outline. 
The safety engineers, the inspectors of industrial plants, the owners, 
superintendents, foremen, etc., of such plants in conjunction with 
the mathematically trained statistician make first a preliminary 
survey of the various trades and industries and group the workmen 
thereunder in some of t~hese fifty above mentioned danger classes. 
The payrolls are divided accordingly. Also the losses, after being 
reduced ~o the same standard of comparison, a process which I shall 
describe shortly below. 

Let 

L1, L2, Ls, . . . .  L~  
PI, P2, P~, """  P~" 

be such samples of payrolls and losses from various trades and in- 
dustries which according to the mutual judgment of the safety en- 
gineer and the statistician represent the same degree of hazard. In 
such a homograde series the sample P1 may possibly stand for a 
section of the payroll from the glass industry, P2 a section from the 

" Proceeding% Vol. II, p. 129. 
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textile industry, P8 from the lumber industry, and so forth for the 
total N samples which according to personal judgment should belong 
to the same classification and possess the same degree of hazard. 
Now it would indeed be rash to assume that a first selection would 
hit the true mark and obtain a classification of perfectly homo- 
genous hazards where possible variations from industry to industry 
were entirely due to errors of sampling (variations from chance). 
Hence it would be fallacious W club all the samples together and 
fdrm a pure premium as 

as we in this manner would rely solely upon a subjective judgment. 
By keeping the original N sample sets separate and applying the 
mathematical criteria from the theory of dispersion, we may test the 
stability of the classification and in this way get a purely quanti- 
tative measure of the soundness of the engineer's judgment. In 
this connection I may mention that I have developed a few math- 
ematical criteria entailing the use of tile higher statistical charac- 
teristics : the coefficient of disturbancy, the coefficient of dependency 
and the coefficient of variance by which I am able to test not alone 
the stability of the classification but also to tell in what direction 
--positive or negative--~he safety expert has made errors in esti- 
mating the various hazards. As is well known from experimental 
psychology, subjective judgments of this kind are generally affected 
with systematic errors. 

This plan is similar to that of Mr. Mowbray in making a partial 
use of subjective judgment. But whereas Mr. Mowbray apparently 
makes such judgments the basis for actual rate making, the methoff 
as suggested above only uses the subjective judgment of the en- 
gineering expert in making the first rough picking of the hazardous 
elements in the homograde series. The test of stability is then done 
by purely deductive methods and gives us a criterion as to the va- 
lidity of the engineering judgment in a purely objective manner. 
Objective statistical methods are thus in the final analysis made the 
paramount issue and play a much greater role than in Mr. Mow, 
bray's method. 

In this manner we obtain an absolutely safe statistical test as to 
the uniformity and homogeneity of judgment classification of the 
safety engineer. But right here I wish to emphasize that it would 
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be advisable to let the dry and dispassionate statistician act as a 
brake on the sometimes very fertile imagination and enthusiasm of 
our "safety first" engineers and propagandists. When the safety 
engineer actually begins to differentiate between an elevator acci- 
dent and an accident due to slippery floors in entering the elevator, 
he has indeed made a most serious slip himself in so far as the 
s~atistieal analysis is concerned, and he has completely slipped away 
from purely objective research and soared to heights and regions 
far beyond the horizon of the prosaic statist. I f  such hair splitting 
distinctions--mere apples of Eris for the engineer and apples of 
Sodom for the statistician--must be made the basis for compensa- 
tion rates, we statisticians may as well pack our kits and leave the 
field to the undisputed possession of the engineer and "efficiency" 
expert. In this case I see practically no limits to which such soph- 
istries might be carried. For instance, it would be but a short step 
to differentiate between floors slippery from oil, butter, axle grease, 
lemon juice, etc. Even I, as a most dry statistician, have enough 
poetic imagination to appreciate the new and vast vistas laid open 
to speculative thoughts by a fertile brain by this method, and I 
would indeed not be surprised some day to read a serious and 
learned discussion between safety engineers on the various degrees 
of hazards of slipping on a banana or a lemon peel. Undoubtedly 
the safety expert takes himself seriously and regards himself as an 
essentially practical man. To my simple notion (and here I speak 
as a former engineer) such finesses appear pedantic rather than 
practical, and--paradoxically as it may appear--certain safety de- 
vices ought to be applied to the safety expert if we really are to 
ffollow the "safety first" motto and not drift  into idle and ex- 
travagant speculations. As a former engineer I quite well appre- 
ciate tile temptations for the engineer, trained in essentially ex- 
perimental sciences as physics and chemistry, to try to trace the 
.effect of a single cause. In  my early youth, before I obtained a 
,clear nnderstanding, of statistical methods, I held similar views, 
and first after actual statistical experience I realized that the do- 
main of statistics was the investigation of the effects of a multitude 
of  causes instead of the effect of a single cause on a particular 
,object. 

As to the record of losses it must be borne in mind tha~ those 
items must be reduced to the same standard of comparison. This 
will of course necessitate a reduction in many cases where the corn- 
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pensation benefits vary according to the different states. I have 
been assured by several casualty insurance officials with whom I 
have discussed this matter that such reduction presents no serious 
difficulties. 

A word or two about mean or average rates is perhaps not out of 
place in this discussion. Somehow or other the belief has crept in, 
in many statistical investigations, that when the exposure is large 
we will always obtain a safe "average rate." It  must, however, be 
borne in mind that a large exposure is gained only by sacrificing 
the homogeneity of the material. The mean value is but a partic- 
ular value of a large number of variates. I f  the range of variation 
is large and fluctuations are marked inside that range, the mean 
value does by no means present the most probable or even the ex- 
pected value. I t  is therefore of the utmost importance to study the 
fluctuations from the mean from sample to sample. This is ex- 
actly what is done in the theory of dispersion. By breaking the 
large mass up into several samples and computing the higher sta- 
tistical characteristics of such samples we obtain a safe measure of 
~he dispersion or spreading of the various samples about the mean. 
In this manner it frequently happens we get much more reliable 
results out of a small homogenous total exposure than a large 
heterogenous exposure. 

In submitting the above plan for the construction of pure pre- 
miums, I do not wish to make any conjectures as to the probable 
outcome of the test of stability. Possibly the numerical results of 
the calculation might be of negative value in so far as they might 
establish that the series was unstable. Such a result--negative as 
it might be--would, however, be of value in calling our attention 
~o needed reforms of the very principles of rate making. Without 
making any predictions whatsoever, I think, nevertheless, that the 
dispersion will establish essentially stable conditions inside homo- 
genous classifications. 

The importance and value of the outlined scheme lies, however, 
in its general application and systematic procedure and in choosing 
/or its basis a purely objective method and analysis in the place of 
vague subjective judgments and arbitrary rules. Moreover, the 
method as proposed is built upon an absolutely sound and valid 
mathematical foundation as developed by the world's foremost ex- 
perts on statistical methods, which is more than can be said about 
the methods hitherto suggested in rate making in social insurance 
in this country. 
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I~OTE. 

Since writing this paper I have discussed the matter contained 
therein with a few casualty statisticians. These gentlemen--al- 
though recognizing the purely theoretical value of the method-- 
seem to be of the opinion that it is not feasible to split up the pay- 
rolls in the various industries according to the method as outlined 
above, and they have suggested that I outline a procedure as to the 
collection of the data necessary for a mathematical analysis. AI- 
though my paper dealt exclusively with the analysis of the collected 
data, I shall nevertheless take the liberty to submit the following 
short remarks as to the construction of the primary lists from which 
the homograde series must be constructed. 

To begin with, let us consider a certain large and typical industry, 
such as ehe automobile industry. The safety engineer, in conjunc- 
tion with other experts, assigns each individual hazard as represented 
by the individual employee to one of a limited number of classifi- 
cations. Each employee is thus assigned to a certain danger class 
according to the purely subjective judgment of the safety experts 
and the payrolls are divided accordingly. The losses accruing dur- 
ing the year are likewise distributed among their proper classifica- 
tions of danger classes. 

In this manner we will have N classifications inside the auto- 
mobile industry (Industry No. 1) with payrolls and losses arranged 
in the following homo~ade series: 

( ' L .  (~)L~, ('L~, . . . .  (~)L~V,]N ° ~  - I. 
(1)P1, (I)P2, (~)Ps, ( ) P N , ]  " 

Again let us take another industry, say the shoe industry (In- 
dustry No. 2). Here we also let the safety experts make their 
classification according to hazards and obtain M classifications of 
losses and payrolls arranged in the following homograde series: 

(2)L~, <~)L~, (2>La, . . . .  (~>L:li,] No II. 
(2)p,,  <*)p~, (2>p~, (2)pro ] • 

A third industry, for example the building trades, may yield the 
following series of R classifications: 

(8)L1' ¢3)L2' CS)L" . . . .  C3)LR,] ~,T 
¢~)p~, ¢~)p~, (8)ps ' . . .  ¢~)pm] l'~o. III .  
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Continuing in the same manner we may easily obtain fifty or 
more typical sample classifications from various industries. 

These primary lists are now at the completion of the calendar 
year submitted to the statistician. The losses are reduced to a com- 
mon hypothetical standard of payroll P. Such reduction requires 
in most cases a certain correction on account of errors from sam- 
pling, which, however, may be taken care of by applying certain 
well-known criteria from the theory of probabilities. 

After having reduced the loss series to a common standard of pay- 
roll we obtain the following r e d u c e d  homograde series:* 

(1)-L1, (~)'f--'2, (1 )Ls ,  (1)/J4, . . . .  J 
(2)L1, (~-)L2, (2)Ls, (2)L4, . . . .  , 
(s)L~, (s)L2,  ( s )Ls ,  (s)L~, . . . .  , 

, . o . . . . , . o . . . . . . . . . . . . . . . ° . . . ,  

(6°)L1, (6O).L2~ (5o)f_z~ (5o)f_z4, . . . .  . 

I t  is now the statistician's task to pick out and combine such 
values of the various L's so that we shall finally have a limited num- 
ber, say possibly sixty or less classifications Of hazards. 

Let one of those picked classifications contain the following 
samples of L :  

(1).L10 p (2).~5, (11)L24 , ( 4 ) ~ 9 ,  . . . .  (5O).L:12. 

This means that (~)L~o. (classification No. 10 of the automobile in- 
dustry, Industry No. 1), classification (2~L~ (classification No. 5 of 
the shoe industry, Industry No. 2) and classification (S)L24 of the 
building trades and so forth for the various industries, should rep- 
resent the same hazard. This series is now tested as to stability. 
I f  the mathematical criteria are satisfied, the series may be con- 
sidered as stable and the pure premium expressed as 

:~L 

I f  the criteria are not satisfied, it becomes necessary to resort ~o 
another grouping of the above reduced series of L. However, any 
adequately trained statistician will not need to make very many 
trials before he will be able to produce a stable series, that is, a 
series which may be considered stable for practical purposes. 

* Such a homograde  reduced series is as  a mat te r  of  fac t  a aeries o f  puro 
premiums for  the various sub-elassificatlons. 
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In conclusion, I wish to state that if any of the members of this 
Society should feel inclined to undertake a research along the lines 
indicated in this paper the only requisite is a thorough understand- 
ing of the mathematical theory underlying modern statistical meth- 
ods. This requisite is essential, however, and without it no valid 
results will be reached. I might also add that although 1 have 
treated the rudiments of the dlspersion theory ~n my boo~ on " The 
Mathematical Theory of Probabilities" the treatment thers ~s ~ot 
adequate in this case where certain higher statistical parameters 
(such as the eccentricity and the excess) must be talcen into con- 
s~deration. The actual arithmetical computations are quite simple 
and may be undertaken by any office clerk. 
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SOME DISTINCTIVE FEATURES OF STEAM BOILER UI~- 
DERWRITING, AND THEIR BEARING UPOI~ THE 

FORSIULATION OF PREi~IIUSi I~ATES. 

BY 

FRANK M. FITCH. 

I t  is nearly one hundred and fifty years since that great mechan- 
ical genius, James Watt, discovered and made practical application 
of the principles and power of expanding steam for the rotation of 
a shaft. His simple, crude steam boiler was the forerunner of the 
great steam power plants that have made possible our present vast 
manufacturing industries. To what extent the place of steam in 
the great world of industry is to be supplanted by modern power 
producers, such as all kinds of internal combustion engines, and 
electrical energy produced by water power, is open to conjecture. 
That electricity, which has already made its advent felt in the field 
of steam boiler underwriting, will ultimately become a very large 
factor, is probable. As yet, it has not produced any serious effect, 
and I refer to it here because the use of electricity for power pur- 
poses is constantly increasing--a fact that is presumably potent 
with many possibilities for the future of steam boiler underwriting. 

A BRIEF HISTORY. 

Steam boiler insurance originated in England. The increasing 
use of steam power brought with it a growing demand for more 
thorough and scientific inspections of steam boilers. As a result 
of a public meeting following a very disastrous boiler explosion in 
1854, there was formed in the following year what may be consid- 
ered the pioneer in this class of business. I t  is to-day known as 
" T h e  Manchester Steam Users Association for the Prevention of 
Boiler Explosions and for the Attainment of Economy in hhe Ap- 
plication of Steam." No provision was made at that time for cov- 
eting losses arising from explosions. I t  is possible that this omis- 
sion gave rise to the founding in 1859 of the present Vulcan Boiler 
and General Insurance Company, which was the first company to 
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supplement the inspection service with an insurance policy. In 
1864 the present l~ational Boiler Insurance Company was organ- 
ized, and has ever since continued under the same title. Two 
years later, in 1866, the IIartford Steam Boiler Inspection and In- 
surance Company (the first boiler company in this country) was 
founded. 

This is, therefore, an appropriate time and place for your con- 
sideration of the subject of steam boiler underwriting, as both are 
associated with the fiftieth anniversary of its introduction into this 
country. 

The I-Iartford company for a number of years wrote business in 
both the United States and Canada. In 1875 "The Canadian 
Steam Users Association" was formed, and in the following year 
it acquired the Canadian business of the lqartford company. I t  is 
interesting to note that exactly thirty years later, in 1906, file Hart- 
ford again ,acquired an interest in Canadian business through the 
Canadian Steam Users Association the name having in the mean- 
time been changed to that by which it is at present known, viz., 
The Boiler Inspection and Insurance Company of Canada. Al- 
though its policies are guaranteed by the financial resources of both 
companies, the personnel of the Canadian company, as also its 
assets, remains Canadian. For seventeen years the I-Iartford was 
the only company in the United States conducting this class of 
business. In 1883 a competitor, known as "The  American Steam 
Boiler Insurance Company," was organized. Af te r  a brief and 
somewhat erratic career the American went out of business. 

Although these two companies are the only ones that have been 
organized in this country to carry on the business of steam boiler 
underwriting solely and entirely, other insurance companies, par- 
ticularly those engaged in liability underwriting, have added the 
writing of steam boiler policies to their other lines. At the present 
~ime there are thirteen companies engaged in this class of under- 
writing. 

Great indeed have been the changes in both insurance coverage 
and practice since the Hartford company was founded in 1866. In 
those early days the insurance allowed under each policy was small, 
covering only specified amounts on each boiler, and on the ma- 
chinery and buildings. :Now the insurance under one blanket 
policy not only covers the property of the assured and the property 
of others for which the assured may be liable, but also the liability 
of the assured for loss of life and personal injuries. 
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Governed partly by a study of the meager experience of those 
early English boiler companies, though probably largely by fl~eir 
best judgment as to the relationship between the premiums and 
the cost of inspection, combined with the probable losses, the found- 
ers of the Hartford company decided upon yearly rates for pre- 
miums varying from 1 per cent. to 1½ per cent., with a minimum 
yearly premium of $30. To illustrate: A two-boiler plant having 
$750 insurance on each boiler, and $2,500 on machinery and build- 
ings, or $4,000 in all, would at a pressure of eighty pounds have been 
written for a premium of 1 per cent., or $40 yearly. For certain 
increases in the pressure allowed, an increase would be made in the 
rate until 1½ per cent. was reached, producing a premium of $60. 
I t  was not until the early eighties that consideration of the pressure 
allowed ceased to be an important factor in determining the pre- 
mium rate. 

However logical such a percentage plan may have been when a 
specific amount of insurance was applicable to each boiler, the very 
unsatisfactory character of such a basis under the altered conditions 
of blanket coverage was long recognized. This plan of rate-making 
nevertheless held for many years, and it was not until the intro- 
duction of the Manual of Rates in 1913 that this percentage method 
was entirely discontinued. In the meantime, the percentages had 
dropped to an average of less than one per cent., and  in some in- 
stances to less than one-half of one per cent. 

INSPECTION SERVICE. 

The major portion of the premiums received by a boiler insur- 
ance company should be expended for expert mechanical services-- 
in other words, for the care and inspection of the boilers covered 
under its policies. While this expenditure is of necessity heavy, it 
is justified by resulting benefits. Naturally these benefits accrue 
largely to the assured in the preservation and safe operation of his 
boilers and entire steam plant. Experience has also shown that the 
scientific examination and inspection of insured boilers produces a 
declining loss ratio. Conversely, any effort at a material saving 
in the inspection cost is fraught with danger of a large proportional 
increase in the loss ratio, to say nothing of the moral and social 
responsibility involved. 

The following table taken from the Locomotive makes it clear 
that some very disastrous explosions have probably been prevented 
by the discovery and correction of dangerous defects: 
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~ 2 0  ¢) 

Classification ot Detects Discovered ~o 
During the Year 1915. i-~ 

Cases of  sed iment  or loose scale . . . . . . . . . . . . . . . .  26,808 

Cases of a d h e r i n g  scale . . . . . . . . . . . . . . . . . . . . . . .  42,673 

Cases of g roov ing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,718 

Cases of i n t e r n a l  corrosion . . . . . . . . . . . . . . . . . . . .  17,843 

Cases of ex t e rna l  corrosion . . . . . . . . . . . . . . . . . . . .  10,872 

Cases of defec t ive  b r a c i n g  . . . . . . . . . . . . . . . . . . . . .  973 

Cases of  defec t ive  s t a y b o l t i n g  . . . . . . . . . . . . . . . . .  1,923 

S e t t i n g s  defec t ive  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,029 

F r a c t u r e d  p l a t e s  and  heads  . . . . . . . . . . . . . . . . . . . .  3,371 

B u r n e d  p l a t e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,310 

L a m i n a t e d  p l a t e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354 

Cases of de fec t ive  r i v e t i n g  . . . . . . . . . . . . . . . . . . . .  1,516 

Cases of l e akage  a round  tubes  . . . . . . . . . . . . . . . . . .  10,670 

Cases of  defec t ive  tubes  or flues . . . . . . . . . . . . . . .  15,156 

Cases of  l e a k a g e  a t  seams . . . . . . . . . . . . . . . . . . . . .  

W a t e r  gages  defec t ive  . . . . . . . . . . . . . . . . . . . . . . . .  

Blow-offs de fec t ive  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Cases of low w a t e r  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Sa fe ty -va lves  over loaded . . . . . . . . . . . . . . . . . . . . . . .  

Sa fe ty -va lves  defec t ive  . . . . . . . . . . . . . . . . . . . . . . .  

P r e s s u r e  gages  defec t ive  . . . . . . . . . . . . . . . . . . . . . .  

Boi le r s  w i thou t  p ressure  gages  . . . . . . . . . . . . . . . . .  

Misce l laneous  defec t s  . . . . . . . . . . . . . . . . . . . . . . . . .  

To ta l s  fo r  the  

To ta l s  for  the  

To ta l s  for  the  

To ta l s  for  the  

To ta l s  f o r  the  

To ta l s  fo r  the 

To ta l s  fo r  the  

To ta l s  f o r  the  

To ta l s  fo r  the  

Tota l s  for  the yea r  1906 . . . . . . . . . . . . . . . . . . . .  157,462 

T o t a l  defec ts  d iscovered du r ing  pas t  decade . . . 1 ,685 ,920  

5,060 
4,203 
5,185 

412 
1,489 
1,661 
7,958 

40 
3,768 

year 1915 . . . . . . . . . . . . . . . . . . . .  178,992 
year 1914 . . . . . . . . . . . . . . . . . . . .  190,882 
year 1913 . . . . . . . . . . . . . . . . . . . .  179,747 
year 1912 . . . . . . . . . . . . . . . . . . . .  164,924 
yea r  1911 . . . . . . . . . . . . . . . . . . . .  164,713 

y e a r  1910 . . . . . . . . . . . . . . . . . . . .  169,202 

yea r  1909 . . . . . . . . . . . . . . . . . . . .  169,356 

yea r  1908 . . . . . . . . . . . . . . . . . . . .  151,359 

yea r  1907 . . . . . . . . . . . . . . . . . . . .  159,283 

1,963 
1,557 

302 
867 
932 
246 
423 
858 
535 
457 
40 

274 
1,475 
6,683 

420 
733 

1,616 
118 
453 
403 

1,050 
4O 

632 
22,077 

23,012 

21 339 

18 932 

17 410 

16 746 

16 385 
15 878 

17 345 

15 116 

184 ~40 

Of all boiler defects discovered during the past ten years, some- 
what more than 10 per cent. were found to be of a dangerous 
character. 

I t  is more to the advantage of a manufacturer  to have an explo- 
sion prevented than to be reimbursed for a financial loss due to 
such a disaster. The assured thus receives dual protection under a 
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boiler policy: First, protection from preventable boiler accidents 
that would have caused more or less expensive losses; and second, 
protection from financial losses resulting from unprevented acci- 
dents. 

This dual protection ~ves rise to the two principal elements of 
the premium rate: The element of inspection cost with its co- 
related features, and the element of the indemnity cost or the loss 
ratio. These two elements comprise what may be termed the net 
rate. To obtain the gross premium this net rate must necessarily 
receive a proper loading as in other lines of insurance. Such a 
loading would consist of the commission, the agency, and the gen- 
erM administration expenses. 

I have purposely emphasized the dual protection secured under 
a steam boiler ,policy, as the distinctive features of steam boiler 
underwriting are attributable thereto. 

SALARIES AND EXPElVSES OF EXtEnT MEC~A~'ICS. 

An analysis shows that the cost of expert mechanical and inspec- 
tion services comprises the largest single expense item. While the 
salaries of inspectors can be graded with reasonable uniformity, the 
travelling expenses will vary greatly with the territory covered. 
Indeed, when the results accomplished by inspectors travelling in 
the south and west are compared with the results accomplished in 
the same time in the thickly populated sections of the north, it is 
seen that even though the salaries be uniform the salary per boiler 
unit will vary. As the amount expended for expert mechanical 
services constitutes almost all of the inspection expenses, which in 
tu rn  are about one-half of the entire premium income, equity re- 
quires that allowance be made in the premium rates for its unequal 
geographical distribution. 

t 
QUANTITATIVE BOILER INSTALLATION. 

Another distinctive feature of this class o~ underwriting militat- 
ing against the use of a uniform per boiler rate as a basis for deter- 
mining premiums--a practice that in principle was at one time 
somewhat prevalent, and which was clearly erroneous--is the fact 
that in some localities there are large boiler installations, while in 
others there are only small and scattered units. More time being 
consumed, the cost per boiler is greater for inspections at plants 
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having the smaller installations. There are also additional ex- 
penses because of inspection visits to many plants instead of only 
one. These facts seem self-evident without further comment. 

]~ELATIVE ]:[AZARDS IN DIFFEREh'T KINDS OF BUSINESS. 

We will now consider the relative boiler hazards in special kinds 
of business, and also the differing hazards and cost of inspection 
for certain types and makes of boilers. 

The loss ratio for boilers of street, railway and power companies 
has been found h) be above the average. By the term "loss ratio," 
reference is made to the financial losses resulting from explosions, 
and not simply to the number of same. The relative number of 
explosions--accident ratio--among saw-mill boilers and kindred 
woodworking establishments is considerably greater than among 
boilers of street railway and power companies, and this is at least 
in part due to the relatively poor care and management they receive. 
The frequent and often great fluctuations in the load required in 
power plants of street railway companies is thought to be an im- 
portant factor in the hazard element for boilers of these companies. 
The loss ratio for boilers in iron and steel works has also been 
found to considerably exceed the average. The average loss ratio 
for power boilers is much greater than for boilers used for heating 
purposes only; although .there is a differing hazard for specific 
kinds of usage to which even heating boilers are put. 

RELATIVE ]~AZARDS Al~ INSPECTION COST FOR DIFFERENT TYPES 

OF BOILEnS. 

That there is a difference in the element of hazard, and also in 
the cost of inspection, for different types of boilers is also a recog- 
nized fact. There are now in general use in this country two dis- 
tinct types of boilers, viz. : The so-called "Water Tube" and "Fire 
Tube," with their respective variations of desigm. Time and its 
mechanical character forbid a discussion of the subject of the rela- 
tive loss ratios for these two leading types of boilers. I t  may, how- 
ever, be stated almost as a truism that at least the horse power per 
boiler unit, and also the cost of inspection per boiler unit, is greater 
among water tube boilers. 

Statistics clearly prove that the accident and loss ratios for boil- 
ers of railroad locomotives have been excessively heavy. Frequently 
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these explosions have completely wrecked the locomotive. They 
have also caused many casualties. Damage, including that to tracks, 
cars and their contents, and to adjacent buildings, has amounted 
to hundreds of thousands of dollars. Many have been locomotives 
on the principal trunk lines of the country; and although the ma- 
jority were pulling freight, some have been locomotives of passenger 
and express trains. These boilers are mostly uninsured. A few 
years ago the Interstate Commerce Commission promulgated its 
rulings to the effect that designing, construction, and inspection of 
these boilers must be subject to its approval. Statistics of the past 
year or two seem to indicate a favorable result of this ruling, as 
there is a noticeable decrease in the number of such explosions. 

While considering types of boilers, reference should be made to 
the different types and kinds of vessels that carry steam, although 
they do not serve to generate it. Such for instance are rotaries, 
digesters, tanks, vulcanizers, and other insurable steam vessels. 
Some of these can be grouped and treated as forming a distinct 
class. Others must be treated as separate units. The premium 
must be computed independently for the group or for the unit, and 
must be based upon the peculiarities of the risk both with respect to 
the cost of inspecting and the relative hazard involved. 

This theme of the types and kinds of boilers and steam vessels 
might well occupy an entire paper. There is time for no more than 
a mere intimation of its scope. 

I%70R~AL LOSS I:IAZAXD. 

Observation seems clearly to indicate that the relative number of 
casualties in the United States from various causes is greater than 
in England. Such statistics as are available show that the boiler 
casualties are also greater. I t  is quite generally accepted that one 
of the underlying causes for this difference is to be found in a na- 
tional characteristic: The desire to achieve the greatest results in 
the shortest space of time possible. This national spirit of "hustle" 
must of necessity enter into all the processes of construction, instal- 
lation, and operation of boilers, and therefore have a cumulative 
effect tending to result ultimately in accidents and explosions. 

Another reason for the difference in the relative number of cas- 
ualties in the two countries disclosed by both observation and sta- 
tistics for the past few decades, can be traced to the fact that this 
period has been one of unparalleled expansion, change, and growth 
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in the American industrial world; while on the other hand, in 
England the laws and the general conditions of labor have been 
much more stable. 

Through the efforts of liability companies, the enactment of com- 
pensation laws and the growing philanthropic spirit on the part of 
employers, industrial conditions are rapidly changing for the better 
in this country. Therefore it requires no prophet to discern that 
comparative statistics for the next few decades, or even for the next 
decade, will tell a different story. As studied efforts to safeguard 
the worker become universal in America, and the worker becomes 
accustomed to exercising greater care himself, there should come 
about a natural tendency on the part of both employer and employee 
to be prudent and cautious. Such a tendency would become appar- 
ent in all lines of business, developing into a national habit. The 
result of this changing process should be a reduction in the number 
of casualties of all kinds. The specific result upon the normal loss 
hazard in steam boiler underwriting cannot be other than favorable. 

THE CATASTROPHE HAZARD. 

There yet remains to be considered the catastrophe hazard. In a 
sense this hazard is not peculiar to steam boiler underwriting. I t  
does, however, differ in both de~ee and kind. I t  differs in degree 
in that it is not as great as in some other lines, as, for instance, 
in accident and fire insurance. Although it is incomparably less 
than in fire insurance, it is essential to note that the aggregate 
annual premiums are also incomparably less. 

Any consideration of the catastrophe hazard brings before us the 
subject of the varying insurance limits per boiler unit that is to 
say, the amount of insurance at stake on each boiler or battery of 
boilers. Until within a few years a limit of about $5,000 was con- 
sidered the proper average amount of insurance per boiler unit. 
As the financial resources of the boiler companies increased, atten- 
tion was given to the fact that the catastrophe hazard was in no 
measure even approached by such a small limit. 

The modern practice of installing large boiler units to reduce 
operating cost has become an important feature. Where formerly 
two boilers of 200 horse power or even three of 125 horse power 
were considered essential, now one large boiler of from 400 to 500 
horse power may be installed. Indeed, instances are not wanting 
of over 2,000 horse power for a single unit. A premium based 
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upon $6,000 Of insurance per boiler unit would, in a three-boiler 
battery, when replaced by one 400 or 500 horse power boiler, be 
reduced proportionately; thus yielding a cash premium only 33~  
per cent. as great as for the three-boiler unit, and with a probably 
increased hazard. The inequity of this situati(in is obvious. 

Statistics and experience have also shown that accidents have 
occurred entailing a property loss to the assured over and above his 
policy coverage because of his carrying insufficient insurance. The 
passage of liability and compensation laws by the several states 
already alluded to has added to the possibility of heavy compensa- 
tion and liability claims in the event of an explosion causing loss 
of life or personal injuries. These and other considerations have 
during recent years led ~ a much larger coverage per boiler unit. 
A total coverage under one policy of several hundred thousand dol- 
lars is not now considered unusual. This tendency is undoubtedly 
wise, and decidedly in the interest of the assured. I t  has also 
given rise increasingly to the reinsurance of surplus lines, and has 
brought to the forefront the necessity for equitable rates for such 
reinsurance. 

In considering the catastrophe hazard, it may be of interest to re- 
call some catastrophes. One such occurred at Milwaukee, Wis., in 
1909, when three boilers exploded, entailing a loss of approximately 
$125,000. I t  was only four years prior to that that one of the 
worst calamities in the history o£ boiler underwriting occurred at 
Brockton, Mass. As a result of the explosion and ensuing fire 175 
persons were injured, of whom 58 died. The estimated proper~ 
loss was about $250,000. Two years prior to that there occurred 
a disastrous explosion at the plant of a traction company in St. 
Louis, when seven water tube boilers exploded simultaneously. 
Nine years earlier, in 1894, there occurred a remarkable calamity 
at Shamokin, Pa., when thirty-six boilers exploded at the same 
time. 

Should a calamity occur under a modern blanket policy with its 
very large insurance coverage applicable to a single accident, the 
loss ratio might easily exceed all previous experience. 

A boiler plant is latent with possibilities of a calamity. The 
direction of the explosion and the human lives in the path of the 
ruptured boiler may mean more in the measure of the calamity 
than the value of the property on which the boiler is located. Ex- 

28 
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ploded boilers have travelled half a mile and more, and several 
hundred feet is no unusual occurrence. 

From the very nature of things it is impossible to gauge either 
the time or financial results of the catastrophe hazard. As well 
might one presume to gauge the recurrence and probable results of 
an earthquake by the times and results of similar disasters in the 
past. Surely the wisest course is to provide the best possible in- 
spection service as a safeguard against it. 

Possibly the most satisfactory method thus far devised for cal- 
culating basic premiums for this class of underwriting may be ex- 
pressed algebraically as follows: 

{N(2~) + L} + (~M+"N(.IOM) } = G/P.  

L ~ District apportionment. 
M-----An indemnity, or loss unit of $1,000. 
N ~ A per boiler unit. 

G/P  ~-  Gross premium. 
The 35 is used to represent a minimum per unit charge for in- 

spection service, and a somewhat arbitrary but just loading for 
commission, agency and general administration expenses, therefore, 
{N(25) + 'L}  determines that portion of the premium essential 
for the inspection service and the expense loading, after making 
provision, by the introduction of the symbol " L,"  for the unequal 
geographical distribution of the inspection expense heretofore 
noted. 

The 2M represents a fixed charge of $2 per each thousand of in- 
surance, irrespective of the number of boilers involved; as increas- 
ing the number of boilers covered really increases the hazard to 
some extent ~he next symbol, namely N(.10M) is introduced. 
Although this is a level charge of 10 cents per each thousand of in- 
surance, it is believed to be equitable in that it varies with the per 
unit hazard, and it in part makes provision for that very illusive 
thing called the "catastrophe hazard" also. In its entirety, namely 
(2M + N(.10M) } this part of the formula provides for indemnity, 
that is to say for losses solely. 

Quantitative boiler installation may be considered as automatically 
adjusted by the application of the formula to the special conditions 
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of each plant. Expressed in its simplest form the formula would 
read as follows: 

2M --~ N ( lO --~ 25 ) -~ L--~- G/P. 

17otable indeed has been the change and progress from the old 
pioneer method of determining yearly premiums on the basis of a 
percentage of the limited amount of insurance at that time allowed. 
There is reason to expect that with the increase of valuable data 
and the enlargement of the field of experience, rates and practices 
will approach more and more to that goal of scientific accuracy and 
justice desired by every progressive steam boiler underwriter. 
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O N  TI{E ]:~ELATIO~ OF _A_CCIDENT FREQUENCY TO 
BUSINESS A C T ~ T Y .  

BY 

A. H. lt~OWBRAY A~D S. B. BLACK 

D. S. BEYEI%* COOPEaAT~NO 

All mankind when in a hurry  tend to cut corners and take a 
chance. The man hurrying for a train dodges the taxis around 
the station. The business man under pressure of orders hires the 
man he would not consider in normal times. On the other hand, 
when we have plenty of time we wait for the signal of the traffic 
officer. And when times slacken tip and employers have to reduce 
forces the poorer workmen go first. We are all familiar with 
these facts. But do we give them full consideration and recognize 
their bearing on our own problem of compensation rate-making ? 
Our attention has recently been forcibly called to them and their 
bearing on our work in connection with the returns under ]~[assa- 
chusetts Schedule Z 1915. We believe the results of our studies 
thereby suggested are of sufficient importance to justify giving 
general publicity to them. 

In  the office of the ~Iassachusetts Employees Insurance Asso- 
ciation it  has been the custom to periodically recheck after the 
manner of Schedule W, its loss reserves and in this connection the 
cost per accident reported has been worked out and followed with 
considerable interest. I t  was noted that a comparison on its ex- 
perience to December 31, 1915, showed that the cost per accident 
reported, covered under present benefits, was almost precisely one 
and one-half times the cost per accident under the old scale. 

When their Schedule Z figures were made up, however, it  was 
found that the relation between the pure premiums on Par t  I 0]d 
Benefits and Par t  I I  New Benefits was only as 1 to 1.377. This 
was so inconsistent with the other figures that an investigation was 
at once undertaken to ascertain the reason for the apparent dis- 

*Manager, Accident Prevention Dept., ~{assachusetts :Employees Ins. 
Assn., Boston, Mass. 
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crepancy. When an apparently lo~cal explanation was found the 
result was communicated to the American ~[utual Liability Insur- 
ance Company, whose Schedule Z showed an almost identical result, 
and they immediately undertook a similar investigation--with 
similar results. 

Schedule Z shows the pay roll coverage and losses of the two 
periods under new and old scale benefits, so that if the number of 
accidents corresponding are also found we may compare for the 
two sets of pay rolls covered the rate of accident per unit  of expo- 
sure and the cost per accident reported, as well as the pure pre- 
miums. This was done by both these companies. I t  was not found 
practicable in the first instance to consider only compensatable or 
only tabulatable accidents, though such an investigation may be 
undertaken later. Care was, however, taken to see that the acci- 
dent reporting was reasonably uniform as regards detail through- 
out. We feel sure the results shown are not in any way due to dif- 
ferences in that regard. 

TABLE I. 

The combined figures for the two companies are: 

I Audited Pay I Aee ideu~  l~e- ~osses  Incurred, I" R.ol]~______~ I ported. ! 
Part I, Original Benefits . . . . . . . . .  ~344,332,3911 55,511 |$1,097,489 I 
Part II, Present Benefits . . . . . . . .  {104,416,770{ 14,628 { 483,141 

Part I Original Benefits . . . . . . . .  
Part II Present Benefits . . . . . . . .  
Ratio Part II to Part I . . . . . . . . .  

No. of Aeel- I 
dents per [ Cost per Acci- 

$I00,000 of Pay dent. Roll. .[ 
16.1 l $19.77 
14.0 33.03 
87% 157% 

Pure Premium I per $I00 of I'ay Roll. 

$0.319 
.463 

145% 

I t  will be noted that it was stated earlier in this paper that the 
schedule pure premium ratio was about 138 per cent. for each com- 
pany. The combined ti~lres above show 145 per cent., and this 
is due to the fact that while the pay roll exposure in Par t  I of the 
two companies was about equal, the exposure reported Under Par t  
I I  by the Association was nearly double that reported by the Amer- 
ican Mutual. A comparison of figures for earlier years as pre- 
sented in the successive Schedules Z and published in the reports 
of the Massachusetts Insurance Department shows that the aver- 
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age business of the Association calls for a higher pure premium 
than that of the American Mutual. The same is true in the fig- 
ures in both parts of Table I. Therefore, the composition ef busi- 
ness in Part  I I  above is not the same as in Part  I. In  order to 
bring it to about the same composition the pay roll exposure, acci- 
dents reported and losses incurred of the American ]~[utual were 
multiplied by a factor so as to give its business the same relative 
weight as the Association's in Part  I I  as in Part  I. 

TABLE II. 

A u d i t e d  Accldents Losses 
P a y  Roils. Reported.  Incurred. 

Part I Original Benefits. $344,332,391 55,511 $1,097,489 
Part II Present Benefits. 138,740,116 19,500 610,495 

No. of Accidents Pure Premium 
per $100,000 Cost per per $100 o! 
of P a y  Roll.  AceldenG. Pay  Roll .  

: P a r t  I O r i g i n a l  B e n e f i t s  . . . . . . . . .  16 .1  $ 1 9 . 7 7  $ 0 . 3 1 9  
Part II Present Benefits . . . . . . . . .  ] 14.05 31.31 .44 
Ratio Part II to Part I . . . . . . . . . .  I 8 7 ~  1 5 8 ~  138~o 

I 

We believe these figures more correctly set forth conditions than 
those in Table I. 

In  computing differentials to measure differences in law costs, 
comparison is made of the cost per case or per 100,000 standard 
eases under each law. The above table indicates the difference in 
,~ost as mere than 1.50, but for reasons noted below we do not 
believe this is entirely due to changes in legal conditions. The 
key  to the interpretation of these figures is to be found in a con- 
sideration of the periods represented by the two parts and a study 

.of the differences in economic as well as legal conditions which dis- 
:tinguish them. 

When the Massachusetts Compensation Act went into effect on 
• :July 1, 1912, the United States was experiencing a period of nearly 
mormal prosperity and this continued through the year 1913 and 
well into the year 1914. In August, 1914, the present war in 
Europe broke out. American industry was temporarily staggered. 
For the time being our export trade was demoralized. This of 
itself would tend to slow down manufactures, but further, the 
~South being unable to dispose of its cotton crop was not able 
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to buy manufactured products, and diminished possibilities of 
home consumption were fo be reckoned with, as well as the dimin- 
ished consumption of our products abroad. This problem was a 
most difficult one to meet and many mills were shut down com- 
pletely. Others were run on short time and with reduced force. 
Unemployment during the winter of 1914 and 1915 was unpre- 
cedented throughout the country, and the revival of American 
business did not begin until well into 1915. 

I t  was under such conditions that the change in the benefits in 
Massachusetts became effective on October 1, 1914. The expe- 
rience contained in Schedule Z and in the above table relates fo 
policies issued during the year 1914. If  it be assumed that the 
policies issued in 1914 were evenly distributed over the year, then 
on the average they would expire about July 1, 1915, or just about 
the time American business began to revive. So far as there may 
have been concentration toward the earlier part of the year in the 
issuing of policies, and we are inclined to believe there is a slight 
tendency in that direction, the average expirations would occur 
sometime prior to the first of July, 1915. At any rate, taken on 
the average, the experience reported under Part I I  of Schedule Z 
for all companies, and under Part I I  of the above table is expe- 
rience of about nine months or less, beginning during a time of 
extreme depression and generally terminating before the revival of 
business activity. I t  would seem to be a reasonable conclusion 
from this reasoning, that in part at least, the reduction in indus- 
trial activity was responsible for the reduction in accident fre- 
quency shown in this table. When men are working only part 
time and under no particular stress, there is reason to believe that 
fewer chances will be taken. Further, when operating staffs are re- 
duced by dismissal it is usually the least competent and most reck- 
less workers who are dropped. On the other hand, it was known 
that there has been a considerable amount of accident prevention 
work done in Massachusetts in recent years, and it was thought 
that possibly this might be the most important force in the reduc- 
tion of accident frequency, although it was pointed out that the 
experience of Germany at least, with extensive accident prevention 
work, indicated that this work was not so effective in reducing the 
total number of accidents as in diminishing the seriousness of 
accidents. 

Realizing the change in industrial conditions which took place 
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during the summer and fall of 1915, it seemed to us that we would 
be able t~ determine which was the more effective of these two 
forces ~n bringing about this reduction in accident frequency, if 
we were able to measure in some way the accident frequency per 
unit of e.vposure under these later conditions. From the ~[assa- 
chusetts Industrial Accident Board reports and other sources of 
information, as well as discussion of our own experience, we knew 
the number of accidents had shown a remarkable increase, but 
pending pay roll audits it was at first not apparent how we could 
determine the rate per unit of exposure. We found, however, that 
each company had a considerable volume of business expiring dur- 
ing the earlier months of 1916 upon which the pay rolls had been 
audited. Although we could not, without a large amount of labor, 
determine the cost per accident on this business, we were able very 
quickly to find the number of accidents reported, care being exer- 
cised to see that there was no change in the reporting of accidents 
as compared with the previous period. The results of this investi- 
gation are as follows, the figures, as before, being those for the 
companies combined: 

Accidents per $100.000 
Aud~tsd Pay ]1011S. Accidents Reported. o! Pay Roll. 

$74,285,300 11,378 15.3 

The volume of exposure in the above tabulation was about equal 
from the two companies and is fairly uniform in character to that in 
Table II.  I t  seems to us sufficient to be considered reasonably con- 
clusive, and it will be noted that the accident rate has risen over 
that indicated for Part I I  in the above table, but has not yet 
reached the ra~e in Part I. 

In considering this result it should be borne in mind that ~hese 
policies all expired very early in the year 1916, no policy being 
considered which expired as late as April 1 and most of them being 
January and February expirations. These policies, then, were in 
effect during a part of the depression period prior to mid-summer 
1915, and during the easier part of the revival period beginning 
at that time. We were not able to ascertain just how the exposure 
was distributed as between th.e two periods. Under the circum- 
stances it would seem reasonable to conclude that the low accident 
frequency shown for Part I I  was largely the effect of the industrial 
depression existing during the time this experience was accumu- 
lated and that with reviving business conditions the accident rate 
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has increased. ~Thether or not it reaches the rate shown for l~art 
I, it will probably exceed that indicated on the 1915 issues exam- 
ined and reported above. 

We attribute the increase in cost per case over 1.50 to the diffi- 
culty of getting men back to work in slack times. Our claim 
departments have from time to time voiced some complaint in this 
regard. We hope we may be able to present to the Society at 
some later time a careful study of this phase of the problem. Ob- 
viously it  cannot be undertaken until  we have a considerable vol- 
ume of claims to examine which have arisen during prosperous 
times and have been compensated on the same scale of benefits as 
obtained during the slack times. We could not look into this ques- 
tion in connection with more recent policies, as we did with regard 
to accident frequency, as we did not have available the same care- 
fully prepared reserve estimates we had on the earlier issues re- 
ported on in Schedule Z. In  the meantime we did not feel that  we 
should withhold from presentation the facts we have discovered as 
to the variation in accident frequency with business conditions. 

Although we felt reasonably well satisfied that these results were 
not peculiarly characteristic of Massachusetts, and particularly of 
the business of our own companies, we felt  the investigation would 
be incomplete if we did not endeavor, at least, to determine whether 
this phenomenon had been observed elsewhere under similar con- 
ditions. We find in Bulletin No. 98, of the United States Bureau 
of Labor (pages 16-17), in a discussion of the German experience 
from 1897 to 1907, " i n  a time of industrial activity new and even 
inexperienced employees are taken on, and all employees are urged 
to turn out a maximum product in order to make the fullest pos- 
sible use of the machinery, and naturally a higher accident rate 
results." We have also communicated with Dr. Lucian W. Chancy, 
Special Agent of the Bureau of Labor Statistics, whose record 
need not be quoted before this Society, receiving the following 
reply : 

" I  am not inclined to think that given a force of a thousand 
men working part time, or in other ways adjusting themselves to 
a slack period, will, when normal conditions return have any nota- 
ble rise in accident rates. If, however, a change occurs leading to 
.%he laying off of men there is always a considerable selective dis- 
charging. The least desirable men go and the accident rate goes 
down. When the reverse condition comes and the force is being 
built up a rise in rates has always occurred wherever I have been 

O" " able to put  the figures t%ether. 
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]~Ir. Chaney backs this up by reference to the rise of 1909 after the 
depression of 1908, shown on page 118 of his "Report on Oondi- 
tions of Employment in the Iron and Steel Industries of the 
United States," issued by the United States Bureau of Labor in 
1913, the fourth volume being the one which dealt with "Accidents 
and Accident l~revent~on. " 
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~[r. Beyer further prepared from the published figures of the 
United States Steel Corporation as to tonnage and frequency of 
accident per 1,000 full time workers for the period from 1906 to 
1915, the accompanying chart. This chart is exceedingly inter- 
esting. It  will be noted that the period immediately following 
the introduction of their accident prevention movement was a 
period of falling production and depression. I t  will also be noted 
that, during this period the mean accident curve is sharply fall- 
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ing off, and when one realizes the extensiveness with which this 
corporation has carried on its accident prevention work, it is 
perhaps no occasion for surprise to find that notwithstanding the 
rising production between 1908 and 1909, the accident frequency 
rate is still decreasing. When, however, the figures from 1910 on 
are examined the chart seems to conform remarkably closely to the 
experience above presented. I t  will be noted that the maximum 
of the accident curve is not nearly so sharp as is that of £he produc- 
tion curve, and it would seem this is to be expected. So extensive 
an accident prevention campaign as has been carried on by the 
Steel Corporation may well be expected to not only keep down 
the accident frequency per unit of exposure under all conditions, 
but to check the violence of fluctuation under the influence of modi- 
fying forces, such as increase or decrease in productive activity. 
We understand that the Steel Corporation has noted a correspond- 
ing tendency of the accident rate to increase during the early 
months of 1916. 

We think the above investigations indicate very clearly that acci- 
dent frequency per unit of exposure tends to rise and fall as pro- 
duction rises and falls, though not necessarily in the same ratio. 

Although we have not found such clear evidence as we have for 
the above statement, from the fact that the ratio of cost per case 
as between Parts I and II  exceeds the highest estimate made of the 
law differential as well as from the statements of our claim men, we 
are inclined to believe that during times of such extreme depression 
as existed in the fall and winter of 1914 there is a slight lengthening 
of the average period of disability when compared with that during 
normal times. The effect of this latter force, however, does not 
offset the former. 

This matter of the relation of accident frequency to general busi- 
ness activity must receive careful consideration in the projecting 
of future rates and during the coming summer we will probably be 
brought squarely face to face with this problem. Revision at that 
time in the light of the new Massachusetts Schedule Z returns and 
the data for 1914 issues under the New York law seems a not 
unlikely proposal. The character of the Massachusetts data on the 
present scale of benefits has already been fully dealt with. The 
New York Act came into effect July 1, 1914, just before the sudden 
depression began, and the average policy year may be considered to 
terminate not far from July 1, 1915. Thus it also measures costs 
under a depression period. 



426 EELATION OF ACCIDENT FREQUENCY TO BUSINESS ACTIVITY. 

In  contrast with the slack conditions furnishing our cost data, the 
present times are so full of stress that at least some New England 
concerns are trying the experiment of bringing up negroes from 
Georgia in order to get sufficient help. As one manufacturer has 
put  it, "We are now taking on those we have heretofore consid- 
ered unemployable." Unless there is a decided falling off of busi- 
ness in the future, such are the conditions our rates must be pre- 
pared to meet. 
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OFFICE PRACTICE IN THE ~ALUATION OF C01~IPENSA- 

T IO l~I LOSSES. 

BY 

RICHARD FON])ILLER. 

This paper presents the methods in use in the New York State 
Insurance Fund in the valuation of claims arising under its poli- 
cies. I believe that the methods outlined herein are applicable in 
some degree to the business of any company writing workmen's 
compensation in any state. 

Every notice of accident received by the Fund is transcribed iu 
its actuarial division upon an accident history card shown below. 
These cards may be filed in two ways : first, by year of policy issue; 
second, by calendar year of accident. Under either plan it is 
desirable to file the cards by employers, so that the loss experience 
of employers may be analyzed in addition to the loss experience by 
classifications. The cards of each employer are alphabetically ar- 
ranged by employees. A medical record card is written as a car- 
bon of the accident history card. The medical record card is 
successively used by the medical division, the safety engineering 
division, and the claim division. 

The accident history card is practically a summary of the infor- 
mation required by the New York State Industrial Commission in 
the reporting of accidents. The following description of the card 
may be helpful. 

The name of the employer and his business are given, the former 
information being essential because the cards are filed by employ- 
ers. The statutory group and classification number are necessary 
in the work for the declaration of dividends on each of the groups. 
The cards are classified according to group, and an analysis of in- 
curred losses is made of each group. The earned premiums in each 
of the groups is computed for file purpose of arriving at the amount 
which is divisible in the form of a dividend for each group. 

The date of the policy is entered on the card, so that all accident 
notices may be charged to the proper year of policy issue. The 
number of the policy is filled in, together with the notation that 
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it  is an A or a B policy, the former including and the latter exclud- 
ing, medical aid; this item is required for the setting up of the 
medical loss in the valuation. The accident location comprises the 
complete address of the place where the accident occurred; an im- 
portant element in the work of the safety engineering division is 
to investigate both the location and manner of occurrence of the 
accident. The accident date is a self-explanatory phrase, and the 
date returned to work is often filled in from the first report of the 
accident, or from subsequent reports. The days lost is the number 
of days that the employee was absent from work. The estimated 
duration is the length of time, counting from the date of injury, 
which the employer or physician reports that the employee may be 
disabled. 

The name, address, sex and age of the employee are clearly neces- 
sary; the occupation at the time of injury is required to ascertain 
whether there was coverage and to what classification to charge 
the accident where the risk is written on a divided payroll. The 
daily wage, being the measure of the compensation rate, is used in 
the valuation of every compensatable case. A considerable portion 
of the card is reserved for a description of the cause and nature of 
the injury, as that is the foundation upon which the incurred loss 
is set up. 

The physician and his address, or the hospital where treatment 
was received, is entered, so that the medical division is in posses- 
sion of this information for further investigation. The date that 
the card is written is inserted, so that a record may be kept of losses 
reported after the valuation date. Whenever the facts are obtain- 
able at the date of first report, regarding the dependents in fatal 
cases, that information is entered in the space provided. The serial 
number is used in the cases of certain employers where it is desired 
to keep a numerical record of all accidents for registry. In  the 
space entitled "cash payments," there is only one column provided 
for medical, because experience shows there are generally not over 
four or five items on this account. Each payment of compensa- 
tion may be posted, or only totals paid for periods of time of three, 
six, or twelve months each. 

On the reverse side of the card, both the award number and the 
file number are entered, so that the case may be checked up with 
the records of any division which keeps its records only under one 
set of numbers. Every award, whether for compensation or meal- 
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foal, made by the 1Yew York State Industrial Commission is en- 
tered on the card, as part of the daily work of the actuarial divi- 
sion. An absolutely essential part of the information for valua- 
tion purposes as to awards, is whether the action of the Commission 
at the time of the making of tile award was to close or continue the 
case for further awards. The two-thirds of a week's compensation 
is the compensation rate under the New York Act. 

Under the estimated incurred loss is placed the valuation of each 
notice, based upon the information posted on the card at the valua- 
tion date. The valuation date and classification of the injury are 
entered and the column "wks." is used to show the number of 
weeks elapsed on open temporary total cases, or to insert the sched- 
ule benefit of pei~nanent partial cases. The use of the other col- 
umns is explained at lengLh below, several illustrations being given. 

The losses are classified in the manner shown in the paper of 
Mr. Joseph H. Woodward, entitled "Analysis of the Cost of 10,307 
Accidents Arising under the New York Workmen's Compensation 
Law," appearing in the Proceedings, ¥ol. II,  p. 196. After deduct- 
ing the cash payments made, from the incurred loss, the balance 
remaining is called the "reserve." The incurred loss on the vari- 
ous classes of injuries is ascertained as follows : 

I. (a) DEA~: DEPENDENTS.--The claim folder is consulted to 
ascertain the number of dependents, their dates of birth and rela- 
tionship to the deceased employee. I f  no award has been made at 
the date of valuation by the Commission, the present value of the 
pensions of all persons claiming dependency is set up on the general 
theory that it is safest to take the most adverse condition of affairs. 
I f  an award has been made, the present value is computed not only 
of those dependents to whom an award has been made, but also of 
those known to be dependent. In some cases the information in 
the claim folder shows the existence of a family in this country or 
abroad. In that event, conservative assumptions are made as to 
the dependents and their ages, with due regard to the age of the 
deceased employee and the facts on file at the date of valuation. 

If  there is no definite information as to dependents, either by 
reason of their being abroad or because the death is recent and no 
claim for compensation has yet been filed, the married or single 
state of the deceased will determine the amount se~ up. Sta- 
tistics based upon the experience of all classes of insurance carriers, 
including the Fund, have led us te adopt the following rules; (1) 

29 
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If  the employee was married, set up $6,000 as the present value for 
each $1,000 of annual earnings. (2) If the employee was single, 
set up $2,500 as the present value for each $1,000 of annual earn- 
ings. In the alhsence of information as to conjugal state, he is pre- 
sumed to be married in those cases where he is aged 21 or over. 

I. (b) DEATH: NO DEPENDENTS.--No assumption is ever made 
in any fatal case that there are no dependents, unless there is posi- 
tive information to that effect filed in the claim papers, or where 
the Commission has officially determined that there are no depend- 
ents and ordered the case closed. 

The incurred loss for fatal cases may be calculated by means of 
the tables given in my paper entitled "Tables for Computing the 
Present Value of Death Benefits arising under the New York 
Workmen's Compensation Law," in the Proceedings, Vol. II,  p. 
110. For the purposes of valuation the same amounts are set up 
in cases where the dependents are aliens. However, if the alien 
dependents procure commutation under Section 17 of the New 
York Workxnen's Compensation Law, by which only one-half of 
the present value is payable, the incurred loss is then carried at the 
amount actually paid. 

In all fatal cases the liability for the funeral benefit is carried 
at $100 (which is the legal maximum), except that when a lesser 
amount is paid such amount is substituted. No amount is set up 
for medi4al, except in cases where medical services were given, in 
which event $30 or the amount paid, whichever is the greater, is 
carried into the valuation. 

I. (c) SUSPENDED MO~TALITY.--This item has been created to 
meet the liability for deaths arising subsequent to valuation out of 
injuries originally classified as non-fatal. The sum of one-eighth 
of the reserves on all non-fatal cases is taken in the manner shown 
in the illustrations below. The assumption has been made that the 
cost of suspended mortality will be proportionate to the outstanding 
cases from which the suspended mortality may arise. 

II. P~AN~NT TOTAL DISABILITY.--Evcry claim folder is con- 
sulted in cases where it is suspected that permanent total disability 
may be the final development; the reports of physicians and inves- 
tigators are carefully analyzed as to the nature and duration of the 
illness. In general, those injuries which may eventuate in perma- 
nent disability (in addition to dismemberments presumed by law 
to constitute permanent total disability) are skull injuries, spine 
injuries, paralysis, serious injuries affecting the whole body, and 
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TABLE I. 

PRESENT VALUE OF $1 PER ANNUM, P,%.IrABLE !~OlkIENTLY TILL DEATH. 

SURVIVORSHIP ANNUITANTS ~ ~ORTALITY--3½ 1)ER CENT. INTEREST. 

Age. Present Value. Age. Present Value. 

0 23.760 35 19.471 
1 23.699 36 19.255 
2 23.636 37 19.033 
3 23.570 38 18.804 
4 23.502 39 18.568 

5 23.431 40 18.325 
6 23.357 41 18.074 
7 23.281 42 17.817 
8 23.201 43 17.552 
9 23.118 44 17.280 

10 23.033 45 17.000 
11 22.943 46 16.714 
12 22.851 47 16.420 
13 22.755 48 16.119 
14 22.655 49 15.811 

15 22.551 50 15.497 
16 22.444 51 15.175 
17 22.332 52 14.847 
18 22.217 53 14.513 
19 22.097 54 14.172 

20 21.972 55 13.826 
21 21.843 56 13.475 
22 21.709 57 13.118 
23 21.570 58 12.756 
24 21.427 59 12.391 

25 21.278 60 12.022 
26 21.123 61 11.649 
27 20.964 62 11.274 
28 20.798 63 10.896 
29 20.627 64 10.518 

30 20.450 65 10.138 
31 20.267 66 9.758 
32 20.077 67 9.379 
33 19.882 68 9.002 
34 19.680 69 8.626 

Age. 

7O 
71 
72 
73 
74 

75 
76 
77 
78 
79 

80 
81 
82 
83 
84 

85 
86 
87 
88 
89 

9O 
91 
92 
93 
94 

95 
96 
97 
98 
99 

100 
101 
102 
103 
104 

105 
106 

Present Value. 

8.253 
7.884 
7.519 
7.159 
6.805 

6.458 
6.118 
5.786 
5.462 
5.148 

4.843 
4.549 
4.265 
3.992 
3.730 

3.480 
3.241 
3.014 
2.799 
2.596 

2.404 
2.224 
2.055 
1.897 
1.750 

1.613 
1.487 
1.371 
1.263 
1.165 

1.076 
.995 
.922 
.854 
.790 

.653 

.500 

The younger ages are included, for the sake of completeness. 
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serious cases where the injured employee is over sixty years of age. 
Very few cases are recognizable during the first six months after 
the date of accident as permanent total disabilities. Cases where 
the probability is slight that the employee will ever recover his 
earning power should be placed in the permanent total class. 

The incurred loss is assumed to be the present value of a life 
annuity taken at the date of accident of the age of file injured em- 
ployee, in cases where the date of valuation is less than six months 
after the date of the accident. The New York State Industrial 
Commission has adopted for purposes of valuation and commuta- 
tion the Survivorship Annuitants' Table of Mortality with 31/~ per 
cent. interest; the values are given in Tables I and IL I t  is con- 
venient to use the same mortality table for permanent total and 
fatal cases. 

Examplv 1.--The injured employee is aged 40 and earned $3 
daily. He is entitled to a weekly compensation of $11.54 for life, 
which amounts to $600.08 annually. Referring to Table I, the 
present value of $1 at age 40 is 18.325, which should be multiplied 
by $600.08, the annual award. The product, $10,996.47, is the 
incurred loss on this case, as of the date of accident. Ten years 
later, the present value of this case is the product of $600.08 and 
15.497 or $9,299.44. 

Some cases that are valued as permanent total may finally result 
in temporary total by full recovery or return to work of the injured 
employee, in which event an award is made to such date and the 
case is closed by order of the Commission. In these cases, however, 
i t  is safest to review all the claim papers before taking down the 
:permanent total reserve. Other cases may terminate in death, in 
~vhich event they should be valued as fatal cases. In this connec- 
tion, it is often desirable to secure the names, ages and relationships 
vf dependents in permanent ~fal  cases. Any case which has been 
outstanding as a temporary total for two years, is thereafter valued 
as a permanent total. In the majority of instances the value of a 
fatal case is less than that for permanent total disability; this is 
invariably true where the age of the injured employee is under 50. 

IlL PER~fANENT PARTIAL DISABILITY--DISMEWrBER~IENT.-- 

This classification falls into three divisions. 
1. Those cases involving physical loss, either total or partial, by 

amputation of one of the members of the body. 
2. Those cases in which there is a loss of use, either total or par- 

tial~ of any of these members. 
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TABLE IL 

PRESENT VALUE OF $i PER ANNUM, PAYABLE MOMEIqTLY FOR DURATIONS 
GIVEN. SURVIVORSHIP ANNUITANTS' MORTALITY--S½ PER CENT. 

INTEREST. 

Year8, 
Age. 

15 .98055 
16 .98054 
17 .98054 
18 .98053 
19 .98052 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

3O 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

.98051 

.98050 

.98049 

.98048 

.98046 

.98044 

.98043 

.98041 

.98039 

.98036 

.98033 

.98030 

.98027 

.98023 

.98019 

,98014 
.98009 
,98004 
.97997 
.97990 

,97982 
.97973 
.97964 
.97953 
.97941 

.97928 

.97913 

.97897 

.97878 

.97858 

.97835 

.97811 

.97782 

.97752 

.97719 

1,92295 
1.92293 
1.92290 
1.92286 
1.92283 

1.92280 
1.92275 
1.92270 
1.92265 
1.92259 

1,92253 
1,92246 
1,92237 
1,92229 
1.92218 

1.92207 
1.92196 
1.92182 
1.92167 
1.92150 

1.92131 
1.92110 
1.92088 
1.92062 
1.92033 

1.92001 
1,91966 
1.91927 
1,91885 
1.91836 

1,91783 
1,91724 
1.91658 
1,91584 
1,91502 

1.91413 
1.91313 
1.91200 
1.91078 
1,90941 

-2.82867 
2.82862 
2.82855 
2.82848 
2.82841 

2.82832 
2.82822 
2.82811 
2.82799 
2.82786 

2.82771 
2.82756 
2.82736 
2.82716 
2.82694 

2.82688 
2.82641 
2.82610 
2.82576 
2.82537 

2.82494 
2.82448 
2.82396 
2.82338 
2,82273 

2,82201 
2,82122 
2.82033 
2,81935 
2.81826 

2.81706 
2.81571 
2.81422 
2.81254 
2.81071 

2.80867 
2.80641 
2.80387 
2.80110 
2.79800 

3.69913 
3.69903 
3,69892 
3.69879 
3.69865 

3,69849 
3,69831 
3.69813 
3.69791 
3.69767 

3,69741 
3.69712 
3.69678 
3.69642 
3.69601 

3.69556 
3.69508 
3.69451 
3.69389 
3.69321 

3.69245 
3.69160 
3.69068 
3.68963 
3.68847 

3.68718 
3.68575 
3.68417 
3.68242 
3.68046 

3.67830 
3.67588 
3.67320 
3.67022 
3.66693 

3.66328 
3.65923 
3.65471 
3.64974 
3.64420 

4.53568 
4.53553 
4,53535 
4,53514 
4.53493 

4.53468 
4.53439 
4.53410 
4.53376 
4.53338 

4.53296 
4.53251 
4.53197 
4.53140 
4.53076 

4.53005 
4.52928 
4.52840 
4.52742 
4,52634 

4,52513 
4,52381 
4.52234 
4.52068 
4.51886 

4,51682 
4.51458 
4.51208 
4.50932 
4.50623 

4.50282 
4.49901 

• 4.49480 
4.49011 
4.48493 

4.47919 
4.47282 
4.46572 
4.45791 
4.44922 

5,33964 
5.33941 
5.33914 
5.33885 
5.33854 

5.33817 
5.33776 
5.33733 
5.33683 
5.33628 

5.33568 
5.33501 
5,33423 
5.33341 
5,33248 

5.33143 
5,33031 
5.32903 
5,32761 
5,32604 

5.32429 
5.32235 
5.32021 
5.31780 
5.31515 

5.31219 
5.30893 
5.30530 
5.30128 
5.29680 

5.29183 
5.28632 
5.28020 
5.27339 
5.26589 

5.25756 
5.24832 
5.23805 
5.22673 
5,21416 
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TABLE II (continued). 

Y e E r s .  
Age. 

1 2 3 [ 4 5 6 
m 

I 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 
71 
72 
73 
74 

75 
76 
77 
78 
79 

80 

.97680 

.97638 
,97591 
,97539 
.97482 

,97418 
,97347 
.97268 
.97181 
.97084 

.96977 

.96857 

.9672h 

.96579 

.96418 

.96238 

.96040 

.95820 

.95578 

.95310 

.95014 

.94687 

.94327 

.93930 
,93493 

,93013 

1.90789 
1.90619 
1.90431 
1.90224 
1.89993 

1.89737 
1.89453 
1.89139 
1.88791 
1.88405 

1.87977 
1.87504 
1.86980 
1.86401 
1.85761 

1.85053 
1.84271 
1.83409 
1.82459 
1.81412 

1.80259 
1.78992 
1.77600 
1.76074 
1.74403 

1.72575 

2.79456 
2.79073 
2.78649 
2.78182 
2.77663 

2.77087 
2.76449 
2.75744 
2.74962 
2.74098 

2.73142 
2.72086 
2.70919 
2.69632 
2.68212 

2.66646 
2.64923 
2.63027 
2.60945 
2.58661 

2.56156 
2.53416 
2.50424 
2.47161 
2.43611 

2.39756 

3.63807 
3,63125 
3.62370 
3.61537 
3,60613 

3.59590 
3.58459 
3.57208 
3.55824 
3.54295 

3.52609 
3.50749 
3.48699 
3.46442 
3.43959 

3.41229 
3.38235 
3.34953 
3.31362 
3.27439 

3.23159 
3.18502 
3.13445 
3.07967 
3.02050 

2.95675 

4,43959 
4,42891 
4,41709 
4.40406 
4,38961 

4.37364 
4.35599 
4.33651 
4.31499 
4.29128 

4.26516 
4.23641 
4.20479 
4,17007 
4,13199 

4,09026 
4.04464 
3.99483 
3.94058 
3.88157 

3.81754 
3,74827 
3.67353 
3.59312 
3.50692 

3,41484 

5.20024 
5.18482 
5.16778 
5.14898 
5.12818 

5.10520 
5.07986 
5.05192 
5.02113 
4.98724 

4.95000 
4.90909 
4.86423 
4.81510 
4.76138 

4.70272 
4.63884 
4.56938 
4.49406 
4.41256 

4.32462 
4.23006 
4.12872 
4.02048 
3.90539 

3.78352 

3. Cases of d is f igurement  of any  pa r t  of the  body. 
1. The  incur red  loss in  these cases is t aken  as the  p roduc t  of 

the  weekly compensat ion  mu l t i p l i ed  by the number  of weeks com- 
pensa t ion  specified in  the  s ta tu te  for  the pa r t i c u l a r  d i smemberment  
involved. Discount  for  m o r t a l i t y  and  in te res t  is d i s regarded  for  
reserve purposes.  I n  most  cases i t  is apparen t ,  f rom the descrip- 
t ion of the cause and na tu re  of the i n ju ry  on the accident  his tory 
card,  tha t  amputa t ion  has or  will eventual ly  result ,  and i t  is there- 
fore not  essential to look over the claim folder.  I n  doubt fu l  cases 
i t  is the pract ice to consult  the claim record card of the claim 
division,  to which are a t tached copies of repor ts  in  the c la im folder,  
in  preference to a t t e m p t i n g  to secure the  c la im folder,  which is 
necessari ly in much  grea te r  demand  by the var ious  divisions of the  
F u n d .  I n  border- l ine  cases, where the loss may  be e i ther  to ta l  or  
pa r t i a l ,  the  former  is always assumed. The  most  difficult class of 
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cases are eye injuries. A splinter of steel in the eye---a common 
accident in the steel industry--more often results in loss of vision 
than other foreign substances in the eye. In cases where the em- 
ployee has received multiple injuries in one accident, he may re- 
ceive compensation for total temporary disability, in addition to an 
award for permanent partial disability. 

2. Cases in which compensation is paid under the total tem- 
porary disability classification for a period in excess of three 
months, and which are described as injuries to the knee, ankle, 
elbow or wrist frequently are finally granted awards for the in- 
jured member under the loss of use clause, either total or partial. 
Disabilities of this nature that are protracted for a year or over 
from the date of injury will generally result in total loss of use, 
and it is therefore our practice in such cases to set up as the in- 
curred loss the entire schedule benefit. 

3. An award for disfigurement (not exceeding $3,500) may be 
made under the amendment effective June 1, 1916, to the New 
York Workmen's Compensation Law. 

Present T~alues of Dismemberments.--Table I I  is used for the 
commutation of benefits payable under the dismemberment sched- 
ule of the l#ew York Act, where a lump sum settlement is granted. 

Example 2.--In the case of an employee, aged 35, earning $4~.50 
daily, who lost an arm, the compensation is payable for 31~ weeks 
at $17.31 weekly. The amount of the award paid anmmlly is 52 
times $17.31, or $900.12. This last amount should be multiplied 
by the annuity at age 35 for six years, 5.32429, to secure the pres- 
ent value, $4,792.50. 

Example 3.--Take a case where the employee, aged 50, earning 
$2.50 daily, lost the use of a foot; the benefit is 205 weeks, out of 
which 15 weeks have been paid, and commutation is granted for the 
balance of 190 weeks at $9.61 weekly. The period of 190 weeks 
is equal to 3.65385 years. Table I I I  gives weeks expressed as a 
decimal of a year. The method of computation follows: 

A g e  5 0 - - A n n u i t y  a t  fou r th  yea r  . . . . . . . . . . . . . . . . . .  3.66328 

Age  5 0 - - A n n u i t y  a t  t h i rd  year  . . . . . . . . . . . . . . . . . . .  2.80867 

Difference . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85461 

~ u l t i p l y  by  f r ac t i on  of y e a r  . . . . . . . . . . . . . . . . . . . . . . .  65385 

P r o d u c t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55879 

Add  a n n u i t y  a t  t h i r d  yea r  . . . . . . . . . . . . . . . . . . . . . . .  2.80867 
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Annuity at 3.65385 years . . . . . . . . . . . . . . . . . . . . . . . .  3.36746 
Multiply by annual award . . . . . . . . . . . . . . . . . . . . . . .  $499.72 

Present value of 190 weeks . . . . . . . . . . . . . . . . . . . . .  $1,682.79 

TABLE III. 

WEEKS EXPRESSED AS A DECIMAL Or A YEAR. 

Weeks. 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

Decimal. 

.01923 

.03846 

.05769 

.07692 

.09615 

.11538 

.13462 

.15385 

.17308 

.19231 

.21154 

.23077 

.25000 

.26923 

.28846 

.30769 

.32692 

.34615 

.36538 

.38462 

Weeks.  

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
85 

36 
37 
38 
39 
40 

Decimal .  

.40385 

.42308 

.44231 

.46154 

.48077 

.50000 

.51923 

.53846 

.55769 

.57692 

.59615 

.61538 

.63462 

.65385 

.67308 

.69231 

.71154 

.73077 

.75000 

.76923 

Weeks. 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 

Decimal. 

.78846 

.80769 

.82692 

.84615 

.86538 

.88462 

.90385 

.92308 

.94231 

.96154 

.98077 
1.00000 

IV. PER~[ANENT I~ARTIAL DISABILITY--NOT DIS~[EX[BER~IENT. 

- - T h e s e  are cases resu l t ing  in  decreased earnings ,  where the award  
is made  for  two- th i rds  o2 the reduc t ion  in  earn ing  power. Those 
cases t ha t  are  open on the date  of va lua t ion  have the incur red  loss 
set up according  to Table  C in l~Ir. Woodward ' s  paper .  

.Example 4 . - - A n  employee, aged 47, who was i n j u r e d  on Septem-  
ber  3, 1915, earned on the da te  of i n j u r y  $24 weekly and  subse- 

quent ly  earned only $15 weekly. H e  is en t i t led  to two- th i rds  of 

the  difference, or $6 weekly, so long as his  d i sab i l i ty  continues.  

Assume tha t  he has been awarded  $6 weekly un t i l  the  va lua t ion  
date,  March  31, 1916, a t  which t ime his case has been marked  "con- 
t i nued , "  and  i t  is consequently an  open case. On ~[arch 31, 1916, 

30 weeks have elapsed since the date  of  in ju ry ,  and  Table  C gives 

a reserve of $220 for  each dol la r  of compensat ion a t  30 weeks. The  

produc t  of 6 and $220 gives $1,320 as the  reserve on this  case. 
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Example 5.---If in Example 4, the Commission closed the case 
by awarding the employee the sum of $6 weekly for life, then the 
reserve is computed by multiplying the annual award of $312 by 
16.420, the value in Table I at age 47, which amounts to $5,123.04. 

V. (a) TEMPOnAI~Y TOTAL DISAB~LITr--OPEN CAsEs.--Cases in 
which the injured employee has not recovered or returned to work, 
or upon which information as to these facts is not ascertainable at 
the date of valuation, are called "open." Whether an award has 
been made or not, the incurred loss consists of the total of the fol- 
lowing items: 

1. The reserve set up according to Table C (Proceedings, ¥ol. II,  
p. ~oo). 

~. The compensation due prior to the date of valuation, which 
is the product of the compensation rate and the number of weeks 
(less the two weeks' waiting period) elapsed since the date of 
accident. 

3. One-eighth of the reserve under Item 1 for suspended mor- 
tality. 

4. Medical, $30 on each case, or the amount of medical actually 
awarded, whichever is the greater. 

The most serious of the temporary disabilities result in death or 
permanent total disability, and in either event the amount as com- 
puted by Table C sets up an increasing incurred loss on the theory 
that the longer a man has been disabled the more nearly he ap- 
proaches permanent total disabilit3T. A large percentage of cases 
of arm and leg injuries on which compensation is awarded under 
the temporary total disability provision are continued as such for 
many months, until amputation or loss of use of the member re- 
sults, upon which the Commission grants the balance of the sched- 
ule benefit for dismemberment, and thus it retroactively becomes 
a case of permanent partial disability. In this last class of cases, 
if it has been reserved for as a temporary total disability case at 
the time when the award for dismemberment is made, the incurred 
loss thus set up is generally equal to or greater than the permanent 
partial award that is finally granted. 

"V'. (b) TE]~£PORARY TOTAL DISABILITY--CLOSED CASEs.--These 
are by far the most numerous class of cases, constituting about five- 
sixths of all compensatable cases in the experience. By a "closed" 
case is meant one where the injured employee has recovered or 
returned to work, according to the records, at the date of the valua- 
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tion. There are many cases in which the injury occurred six or 
more months prior to the valuation date and which have not been 
officially adjudicated by the Commission, owing to the delay of the 
employer or employee in filing the necessary papers, but which are 
deemed closed under the above definition. In  cases where the date 
of recovery is reported, but no claim for compensation had been 
filed at the valuation date, the amount set up is the liability for 
compensation to date of recovery. In  the absence of information 
as to the date of recovery, it  is presumed that the employee has not 
recovered and it  is valued as an open case. 

¥ I .  T ~ P o m ~ Y  PARTIAL DIsA~ILI~.--Cases in which this kind 
of benefit is payable directly after the two weeks' waiting period 
are rare. The majority of these cases have previously received 
awards of temporary total disability, and when the injured em- 
ployee has returned to work at a reduced wage, an award for two- 
thirds of his reduction in earning power is granted, which is termi- 
nated upon evidence of his recovery or return to work at his former 
earning power. This class of cases has generally been awarded 
some other kind of benefit, in addition to that of temporary partial 
disability. When the case is closed, it  is placed in that class of 
benefit in which the largest amount of compensation was paid, and 
it  appears in the statistics as only one case. 

VII .  (a) ~,~EDICAL AID-----C01~IPENSATABLE CASES.--0n accidents 
reported under policies providing for medical aid, where the injury 
is classified as being in one of the previous divisions of compensata- 
ble cases, the sum of $30 is set up as the average incurred loss for 
medical. This average covers awards under the medical provision 
of the law, using the word " m e d i c a l "  in its broadest sense to in- 
clude physicians' services, hospital bills for board and lodging, 
nurses' fees, sur#cal  operations, artificial sur~cal  appliances and 
medicines. Where medical actually paid at the valuation date ex- 
ceeds $30, the amount paid is carried into the incurred loss. 

"VII. (b) MEDICAL AID--~]'o~-Co~fPE~SATABLE CAsEs.--Where 
the notice of injury or subsequent employer's report gives the date 
of recovery or return to work as being within the two weeks' wait- 

, ing period, the case is clearly not compensatable. Where a policy 
provides for medical aid, the sum of $10 is set up as the incurred 
loss, or the amount actually paid, whichever may be the greater. 

VI I I .  No Loss . - -There  are two classes of cases under this head: 
first, policies providing for medical aid in accidents that are not 
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compensatable and which are so trivial as not to require any medi- 
cal service or first-aid t reatment ;  second, policies not covering 
medical, where the cost of medical aid is borne by the employer, 
and hence is a no-loss case so far  as the insurance carrier is con- 
cerned. 

Revaluations.--A valuation of every case is made quarterly, be- 
cause a financial statement of the Fund is made as of March 31, 
June  30, September 30, and December 31 of every year. Open 
cases are revalued at every valuation, the incurred loss being taken 
as the sum of the cash payments and the outstanding liability at the 
valuation date• 

ILLUSTRATI01~S OF VALUATIONS ON ACCIDENT I~ISTORY ~AEDS. 

ILLUSTRATIOl~ 1. 

]~STIMATED INCURRED LOSS. 

Valuatton 
D a t e .  

6-30-15 
9-30-15 

12-31-15 
3-31-16 

Injury  Classified as  

Op, en T.T. 

Dead 

7 B 144 . . . . . . . . .  
20 ...  1,153 . . . . . . . . .  

4,500 
4,069 

48 18 . . . .  
173 144 . . . .  

210 
1,470 

100 4,600 
100 4,169 

In  I l lustrat ion 1, the employee was injured on May 12, 1915, and 
died on October 15, 1915. Daily wage $2.50, weekly compensation 
rate $9.61. The notice of accident stated that  he was struck by a 
rock f rom a blasting machine and that  he was seriously injured in 
the back• 0 n  June  30, 1915, it was valued as an open temporary 
total case, on account of the seriousness of the injury, although no 
award had yet been made. Up to September 30, 1915, several 
awards of compensation had been made and the case continued, 
hence it  was still carried as an open case. The dependents were 
unknown on December 31, 1915, and the case was valued at $6,000 
per $1,000 wage because file deceased was married. By March 31, 
1916, the dependents were found to be a widow, aged 50, and chil- 
dren aged 16 and 10; the present values were set up for these 
annuitants. Eo  amount was set up for medical, as this loss oc- 
curred under a B policy, under which the employer assumes the 
cost of statutory medical aid. 
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V a l u a t i o n  
D a t e .  

12-31-14 
3-31-15 
6-30-15 
9-30-15 

12-31-15 

ILLUSTRATION 2. 

:EsTI~IATED INCURRED LOSS. 

Injury ~ ~-- ~ ~ ~ i 
Classified as ~ ~ ~ : ~.~ 

O p ,  e ~ T . , T .  8 105'  1 9 0  . . . . . . . . .  6 0  2 4  . . . . . .  
21 150 11,300 . . . . . . . . .  190 162 . . . . . .  

" " 34 165 2,600 320 325 . . . . . .  
Perm. Part. 288 165 . . . . . .  2,880 . . . . . . .  301 . . . . . .  

Perm. Total-- 
Age 67 . . . . . . . . . .  180 . . . . . . . . . . . . . . . . . . .  610 4,877 

379 
1,802 
3,410 
3,346 

,877 5,667 

I n  I l lus t ra t ion 2, the employee, aged 66, was injured on Novem- 
ber 6, 1914. Daily wage $2.60, weekly compensation rate $10. 
H e  f rac tured his left leg when a horse suddenly started his wagon 
and threw h im to the pavement  while a t tempt ing  to get on the 
wagon. A number  of awards of total  temporary  disability were 
made to him, and the case was reserved for on the basis of Table C 
for  three valuations. Indicat ions  pointed to an ul t imate award for  
loss of  use of leg, 288 weeks, and the in jury  was therefore classified 
as a permanent  part ial  on September 30, 1915. Medical examina- 
tions subsequently disclosed the fact  tha t  the hip was seriously 
affected, and on account  of the advanced age of the employee, re- 
covery was a remote probability. Since December 31, 1915, this 
case has been valued as a permanent  total• 

ILLUSTRATION 3. 

:EsTI~fATED INCURRED LOSS. 

Valuation Injury ~ 
Date. CIass ined ae "~ 

3-31-15 Open T.T. 12 195 
6-30-15 " " 25 235 1,275 
9-30-15 " " 38 290 2,250 

12-31-15 Pe,rm. Part. 312 290 . . . . . .  
3-31-16 244 305 . . . . .  

o 

315 . . . . . . . .  ' 75 39 . . . . . .  
. . . . . . . . .  1172 159 . . . . . .  
. . . . . . . . .  270 281 . . . . . .  
2,340 ::: : : : :  245 . . . . . .  

• ' 'i 1,830 169 . . . . . .  

624 
1,841 
3,091 
2,875 
2,304 

I n  I l lustrat ion 3, the employee was injured on J anua ry  8, 1915. 
Daily wage $1.95, weekly compensation rate $7.50. He  received 
a compound fracture  in the r ight  a rm in an accident while working 
at a machine. I n  the three valuations following the date of injury,  
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it  was reserved for as an open temporary, total case. The claim 
folder showing that an award for loss of use of the arm would prob- 
ably be made, it  was set up as a permanent partial for that benefit 
on the December 31, 1915, valuation. In  January, 1916, the em- 
ployee having received 54 weeks' compensation under the guise of 
total temporary disability, was granted an award of 190 weeks, 
which was the balance for loss of use of hand. 

Up to December 31, 1915, 51 weeks' compensation had accrued, 
leaving a balance (not as an award but according to the valuation on 
that date) due of 261 weeks at $7.50 weekly, amounting to $1958. 
0ne-eighth of this amount, or $245, was set up for suspended mor- 
tality on the December 31, 1915, valuation. 0he-eighth of the 
amount due after the valuation date, is placed under suspended 
mortality on all permanent partial cases. 

ILLUSTRATION 4. 

ESTIMATED INCURRED LOSS. 

Valuation Injury Class,fled ~ Dato. , as ~ ~ B~ ii ~ ~ O ~ 

• ...... i255 12-31-14 Onen T.T. 6 B 180 60 22 
3 - 3 1 - 1 5  ~' - -  19 . . .  1 ,650  206 
6 - 3 0 - 1 5  " " 32 . . .  3,600 . . . . . . .  450 450 
9 - 3 0 - 1 5  Pe rm.  T o t a l - -  . . . . . . . . . .  1,737 

t Age  42 . . . . . . . . . . . .  I 
12 -31 -15  T e m p .  T .  ' i 

Closed . . . . . . . .  i"" 810. . . . . .  i . . . . . . . . . .  

13,897 

262 
2,111 
4,500 

15,634 

810 

In  Illustration 4, the employee was injured on November 18, 
1914. Daily wage $5.20, weekly compensation rate $15.00 (maxi- 
mum).  He fell off a platform and received contusions all over the 
body. Numerous awards for total temporary disability were 
granted, and it was consequently set up as an open case, according 
to the values in Table C, on December 31, 1914, March 31, 1915, 
and June 30, 1915. A reserve for permanent total disability was 
carried in the September 30, 1915, valuation, the claim papers all 
pointing to such a conclusion. However, after that date the em- 
ployee made such a rapid recovery, tha~ he had returned to work on 
December 16, 1915, as of which date the case was closed by the 
Commission on December 27, 1915. On the December 31, 1915, 
valuation the entire loss consisted of 54 weeks' compensation, and 
the injury was classified as a total temporary disability. 
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Unreported Losses.--This item is one requiring careful consid- 
eration, and, in a final analysis, must depend upon the geographical 
distribution of the policy issues of the insurance carrier. In the 
case of the New York State Insurance Fund, only risks within the 
State of New York are carried, and the Fund is therefore in fairly 
close touch with its policyholders and is in prompt receipt of re- 
ports of accident. 

The rule adopted after numerous practical tests is as follows: 
All notices in which the accident date is prior to the date as of 
which valuation is made, are included in the valuation and all acci- 
dents occurring after such valuation date are put  aside for subse- 
quent quarterly valuations. I f  the valuation is completed fifteen 
days after the date as of which the valuation is made, 15 per cent. 
of the aggregate incurred loss for the six months preceding the 
valuation date is added for unreported losses. One-half of I per 
cent. is deducted for every day later at which the valuation is com- 
pleted. For  instance, if the valuation is concluded twenty-five 
days after the date of  valuation, then only 10 per cent. of such 
incurred loss is added for unreported losses. The addition is then 
distributed back over the incurred loss for the six months in ques- 
tion, in the ratio that the reported loss under each kind of injury 
bears to the aggregate reported loss. 

Lump Sum Settlemer~ts.--Section 25 of the New York Law pro- 
vides that "the Commission, whenever it shall so deem advisable, 
may commute such periodical payments to one or more lump sum 
payments, provided the same shall be in the interest of justice." 
Commutation is frequently resorted to in border line cases that  
have been classified as open temporary total or permanent total for 
the purposes of valuation only. Any settlement that is predicated 
upon the incurred loss set up by valuation standards is likely to be 
erroneous, for the reason that valuation standards for these classes 
of cases merely attempt to provide an average which may be more 
or less than the amount to which the insurance carrier and the 
injured employee jointly agree as being a fair lump sum settlement. 

A long-standing case of temporary total disability may have all 
the earmarks of a permanent total case and yet a partial or com- 
plete recovery may ensue shortly after the valuation date. The 
valuation cannot even be considered to be an approximate measure 
of an amount that may be paid as a lump sum, and therefore each 
case under consideration for such a settlement must be individually 
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considered, medically and actuarial]y, before a settlemen~ is finally 
agreed upon. 

Subrogation.--All notices of injury are inspected upon their re- 
ceipt, to ascertain cases in which the employee was injured through 
the negligence of a third party. In such cases the full amount of 
the incurred loss is set up on account of uncertainty as to whether 
there is a good cause of action or the possibility of recovery on a 
judgment against the third party. I f  a settlement is made with 
the third party, it  is deducted from the incurred loss, and the bal- 
ance is set up at the next quarterly valuation. 

Tabulatable Accidents.--According to the accepted definition "a 
tabulatable accident is one which causes loss of time on any day 
other than the day of the injury." Judging from the clarity of 
this definition, it  should be simplicity itself to take any number of 
accident notices and divide them into the two classes of tabulatable 
and non-tabulatable accidents. Yet, in practice, there are a num- 
ber of factors which militate against any system which requires 
as its foundation an accurate record of tabulatable accidents. Per- 
sonal inspection of a large number of cases and reports leads me 
to make the following comments: 

1. The employer's first report of injury has a question: "Has 
employee returned to work?" which often remains unanswered, 
either through lack of information, or the negligence of the em- 
ployer. 

2. The tendency of some employers is to fail to report any acci- 
dents except in those cases where the injured employee may become 
entitled to compensation. 

3. Where the employer carries a policy under which he pays the 
medical cost, he is under a great temptation not to report those 
accidents which appear to him to be not compensatable; such a 
practice may be carried on indefinitely without coming to the 
knowledge of the insurance carrier, since the latter is not required 
to make any payments for compensation or medical. 

4. Many injuries that are trivial at the time of reporting to 
the Commission and which state that the employee returned to 
work on the same day, ultimately develop into compensatable cases 
or cases where the employee may lose one or more days. There 
are always a number of such cases when experience data is compiled, 
and, in this respect, such data is both misleading and inaccurate. 

5. The rules of the New York State Industrial Commission do 
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not require the employer or employee to file any report as to the 
date of recovery, except in cases where the employee claims com- 
pensation because of disability exceeding fourteen days. There 
are probably 150,000 non-compensatable cases reported annually 
in New York State, which never come to the attention of the Com- 
mission but are filed as " T o  Claim" in the claim division. 

In order to determine the correct number of tabulatable acci- 
dents, a large amount of labor and expense is involved, and it is 
not likely that any insurance carrier makes any attempt to go to 
these lengths to secure statistical information which does not affect 
its financial statement. 

Since there are over 15,000 notices of accident received by the 
Fund annually, it becomes essential to have a system which per- 
mits of a rapid summary to be made of incurred losses of any 
policy or calendar period. The methods outlined herein have been 
thoroughly tested in the business of the Fund, and have the merit 
of being practical, easily understood and permit of a valuation 
being completed within a month after the date as of which the 
valuation is made. 
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A STUDY OF WORKiVIEN~S COltIPENSATION SCHEDULE 

~W ~ AND THE PROBLEMS INCIDENT THERETO. 

BX" 

E D W A R D  S, GOODWIN.  

Th~ enactment of workmen's compensation laws in this country 
imposed upon the insurance departments of a certain few but rela- 
tively important states a new function, that of approving, as to 
their adequacy and non-discriminatory nature, premium rates in 
connection wifll a line of business under which American experi- 
ence results were not available. As such supervision required a close 
scrutiny of the various expense items .and u determination of the 
amount of ultimate losses some method of accumulating actual 
experience was necessary. To meet this requirement a form of 
report known as Schedule " W "  was devised for use in certain 
sta~es only. In each instance it was confined to the workmen's 
compensation business of such state and was similar in form to 
pages 2, 3, 5, 8 and 9 of the annual statement. 

This report has now been prepared for the states of Massachusetts 
and Wisconsin for four years and for New York for two years and 
consequently ample opportunity has been afforded for studying the 
results obtained with the idea of so rearranging the schedule as to 
increase the value of the statistics resulting from its compilation. 
To avoid unnecessary discussion of minor details, which may be 
peculiar to any one state, and to make clear the suggested arrange- 
ment a schedule in which the proposed changes are incorporated has 
been prepared. The intent is that the form shall meet the require- 
ments of supervisory bodies, the public and the reporting com- 
panies. Before treating the schedule in detail a preliminary con- 
sideration of the underlying principles involved in the suggested 
arrangement is essential. 

Because of the technical nature of the record it should set forth 
the required information clearly, concisely and in logical order of 
sequence, not only in detail but also summarized by groups of 
associated items. Such an arrangement will make possible an in- 
telligent interpretation of the results without retabulating the items 

80 
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and will exhibit them in a form easily comprehended. With this 
general idea in mind a schedule has been prepared which consists of 
five principal divisions, viz., "Receipts," "Disbursements," "Li-  
abilities," "Exhibit of Previous Estimates of Unpaid Losses," and 
'" Gain or Loss Exhibit." Within these divisions appear six groups 
of assochtted items in the following order: "Premiums," "Losses," 
" Service," "Taxes, Licenses and Fees," "Acquisit ion" and "Ad-  
ministration." These groups are intended to produce in the Gain 
or Loss Exhibit, in the form of ratios, such indications as are 
necessary for the purposes of those entrusted with the supervision 
of the business. 

TI~ intent of the Premium group is, of course, to obtain a rec- 
ord for purposes of comparison with the various expense groups. 

The first group of expense items is Losses, which includes medical 
aid, and this group is by reason of its size ~he principal factor in the 
determination of premium rates. There are two principal reasons 
why this item requires separate treatment, one of which is that i~ is 
a fixed charge determined by law and the decisions of boards and 
cannot arbitrarily be reduced except at the expense of injured work- 
men. The other is that it is a particularly difficult item to pI~e 
on a correct ultimate basis and requires careful individual 
treatment. 

The Service group includes those expenditures which though not 
classed as losses are for the benefit of injured workmen and their 
employers and which for that reason should be sufficient for the 
purpose and must not be limited since to do so would be to defeat 
certain of the most important purposes of workmen's compensation 
legislation--the elimination of preventable industrial accidents and 
the rendering of claim service in connection with those which are 
unpreventable. The first two subdivisions cover the cost of accident 
prevention work and of making compensation payments and clearly 
constitute service items. The third item, which is relatively of 
much less importance, is payroll audit expense. It  has been placed 
in this group in preference to others for the reason that it serves 
to protect honest and well-informed policyholders against under- 
statement of payroll, intentional or otherwise, by their competitors. 
In the final analysis, this ultimately produces for the benefit of the 
first class of employers the lower average level of rates which experi- 
ence must indicate when complete payroll reports are included. 

The group Taxes, Licenses and Fees is self-explanatory and is 
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mainta ined  as a separate i tem because these also are charges over 

which the companies have no control and which they consequently 
cannot be required to limit.  

The next  two groups, which are Acquisi t ion and Admin is t ra t ion  

respectively, are provided for in  that  port ion of the p remium charge 

which is applicable to expenses which the companies and super- 

visory bodies should l imi t  and are l imi t ing  ~ the utmost  extent  

consistent with a proper handl ing  of the business. As the agents 
act i n  an advisory capacity to policyholders respecting matters of 
law and insurance coverage, the payment  to them must  be sufficient 
to at t ract  capable men to the service and no l imi ta t ion  can wisely 

be applied which will defeat tha t  end. The Adminis t ra t ion  charge 
in  the case of well-managed companies is a minor  i tem as com- 

pared with most of the other group charges and, while i t  should 
be carefully l imited to what is actually necessary, will not  mater ial ly  
affect the premium charge. Wi th  this explanation of the reasons 

governing the makeup of the suggested schedule, copies of all five 
pr incipal  divisions are submitted as a prelude to fur ther  discussion. 

~ECEIPTS. 
P r e m i u ~ n ~  : ' 

1. Written and renewed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  
2. Policies not taken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3. Remainder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  
4. Returned on canceled policies . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  
5. l~emainder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  
6. Additionals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  
7. Refunds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Net increase or decrease . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

9. Total or remainder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  
10. Reinsurance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I I .  Remainder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  
12. Dividends to policyholders, less assessments . . . . . . . . . . . . . . . .  
13. Net premiums . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

DISBURSEMENTS. 
Losses: 

14. Death (Incl. funeral benefits $ . . . .  ) . . . . . . . . . . . . . . . . . .  $ . . . .  
15. Permanent total . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  
16. Dismemberment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
17. Permanent partial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
18. Temporary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

19. Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ ..... 
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20. Medical aid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . .  

21. Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

9.2. Cases dependent upon negligence, including medical aid . . . . . .  

23. Total  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  
24. Deduct reinsurance received . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

25. Net  benefits, including medical, surgical & hospital i tems . . . . . .  $ . . . .  
3ervice : 

26. Safe ty  inspection and aeeident prevention, including 
$ . . . .  specific inspection fees paid to . . . . . . . . . . . . . .  
Inspect ion  :Rating Board  . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

~7. Inves t iga t ion  and ad jus tment  of  losses, including arbi- 
t ra t ion fees and legal and other expenses of hear ings 
and court  proceedings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

28. Payrol l  audit  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

29. Total  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  
Taxes, Licenses and Fees: 

30. S t a t e  tax on premiums @ . . . .  ~ . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  
31. All other items on business of  this schedule . . . . . . . . . . . . . . . .  

32. Total  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

33. Commissions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  
34. All other* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

35. Total  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  
A dministration : 

36. Pa id  underwri t ing  expense not  listed abovef . . . . . . . . . . . . . . . .  $ . . . .  

37. Total  Disbursements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

LIABILITIES. 
Premiums U~varned : 

38. Gross premiums upon all unexpired risks $ . . . .  i un- 
earned (pro ra ta )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

Losses Outs?anding, present values:~ 
39. Death (Incl.  funeral  benefits $ . . . .  ) . . . . . . . . . . . . . . . . .  $ . . . .  

* There should be included in this item such amounts  of  acquisition ex- 
pense, other than commissions, as are subject  to the 17½ per cent. l imitation 
of  acquisition expense. Salaries and expenses of manage r s  and agents  and 
a proper  provision for  rents and other overhead expenses chargeable to 
business o f  this schedule must  be included. I:[as this been done~ Answer  

t There should be included in this  i tem those amounts  which are charge- 
able to the underwr i t ing  and adminis t ra t ion of the business of  this  schedule. 
Has  this been done? Answer  . . . . . . . . . . .  

~There should be included in this item the present  value of all fu ture  pay- 

ments  to be made on account of injuries sustained in connection with the 

business of  this  schedule, the amount  for  each in ju ry  to be estimated sepa- 
rately. Has  this been done~ Answer . . . . . . . . . . .  



STUDY OF W O R K M E N > S  C 0 : H P E N S A T I O N  S C H E D U L E  " w Y  4 5 1  

40.  P e r m a n e n t  t o t a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

41 .  D i s m e m b e r m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

42 .  P e r m a n e n t  p a r t i a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

43 .  T e m p o r a r y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

44 .  T o t a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

45 .  M e d i c a l  a i d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  

46 .  T o t a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

47 .  C a s e s  d e p e n d e n t  u p o n  n e g l i g e n c e ,  i n c l u d i n g  m e d i c a l  a i d  . . . . . .  

48 .  T o t a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

49 .  D e d u c t  r e i n s u r a n c e  d u e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

50.  N e t  b e n e f i t s ,  i n c l u d i n g  m e d i c a l ,  s u r g i c a l  & h o s p i t a l  i t e m s  . . . . . .  $ . . . .  

~ervice Outstanding : 
51.  S a f e t y  i n s p e c t i o n  a n d  a c c i d e n t  p r e v e n t i o n ,  i n c l u d i n g  

$ . . . .  spec i f i c  i n s p e c t i o n  f ee s  d u e  . . . . . . . . . . . . . . . . . .  

I n s p e c t i o n  R a t i n g  B o a r d  . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

52.  I n v e s t i g a t i o n  a n d  a d j u s t m e n t  o f  losses ,  i n c l u d i n g  a r b i -  

t r a t i o n  f e e s  a n d  l e g a l  a n d  o t h e r  e x p e n s e s  o f  h e a r i n g s  

a n d  c o u r t  p r o c e e d i n g s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

53 .  P a y r o l l  a u d i t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

54 .  T o t a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . .  $ . . . .  

Taxes, Licenses and Fees Outstanding : 
55.  S t a t e  t a x  on  p r e m i u m s  a t  . . . .  .g . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

56 .  A l l  o t h e r  i t e m s  o n  b u s i n e s s  o f  t h i s  s t a t e m e n t  . . . . . . . . . . . . . .  

57 .  T o t a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

~lcquisition Outstanding: 
68.  C o m m i s s i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

59 .  A l l  o t h e r *  ( S e e  * on  p .  4 5 0 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

60 .  T o t a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

Administration Outstanding : 
61. O u t s t a n d i n g  u n d e r w r i t i n g  e x p e n s e s  n o t  l i s t e d  a b o v e t  . . . . . . . .  $ . . . .  

62 .  T o t a l  L i a b i l i t i e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

:EXHIBIT OF PREVIOUS ]~STIAIATES OF TJNPAID LOSSES. 

Total Compcn- 
8atiou Losses 

Outstanding on 
Dee. 31 of Each 
of the leollowlng 

Years as per 
Item 50, 

Each Year. 

.Amount. 
Year. - 

1912 I $ 
1913  
1 9 1 4  
1 9 1 5  

Actual Payments During Each of the 
Followlng Years on Accidents Which 

Occurred During the Periods 
Covered by the Original 

Outstandlngs. 

1915'. I 1916" I. Total. 

(IV). (V). (VI). 

1913. 1914. 

(II). I ~  

Estimated 
Future PaY- 

• o.ents us. 
Account of 
Said Losses 
on Dec. 31, 

191{}. 

(VII), 

$ 

Revised Ratio 
Valuations Col. (I) 
Col. (VI) to Col. 
Plus Col. (VIII) 

(VII). PerCent, 

(VIII). (IX). 

$ 
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(~An~- oR Loss  Ex~BIT,  
~eceip ts .  

P r e m i u m s  : 
63. Net  written ( I tem 13) . . . . . . . . . . . .  $ . . . .  
64. Add unearned ( I tem 38 of year 

previous) . . . . . . . . . . . . . . . . . . . . . . . . . .  

65. Total  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  
66. Deduct unearned (I tem 38 of this 

schedule) . . . . . . . . . . . . . . . . . . . . . . . . . .  

67. Earned premiums . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  
68. Average of net written and earned 

premiums;  one hal f  the sum of 
I tems 13 and 67 . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

Losses  and  Expenses  Incurred.  
Losses :  

69. Net  paid ( I tem 25) . . . . . . . . . . . . . .  $ . . . .  
70. Add outs tanding ( I tem 50 of this 

schedule) . . . . . . . . . . . . . . . . . . . . . . . . . .  

71. Total . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  
72. Deduct outs tanding ( I tem 50 of year 

previous) § . . . . . . . . . . . . . . . . . . . . . . . . . .  

73. Incurred losses . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  
74. Incurred loss ratio ( I tem 73 divided 

by I tem 67) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~erv ice:  

75. Net  paid safety inspection, etc. 
( I tem 26) . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

76. Ad4 outs tanding ( I tem 51 of this 
schedule) . . . . . . . . . . . . . . . . . . . . . . . . . .  

77. Total . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  
78. Deduct outs tanding ( I tem $1 of year 

previous) . . . . . . . . . . . . . . . . . . . . . . . . . .  

79. Incurred safe ty  inspection and acci- 
dent prevention . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

80. Incurred inspection ratio (I tem 79 
divided by I tem 13) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

81. Net  paid invest igat ion,  etc. ( I tem 27) $ . . . .  
~2. Add outs tanding ( I tem 52 of this  

schedule) . . . . . . . . . . . . . . . . . . . . . . . . . .  

83. Total . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  

§ I f  the revised valuation of the outs tanding losses of the year immediately 
preceding, as indicated in Column V I I I  of the Exhibit  of Previous Esti- 
mates  of  Unpaid Losses in this schedulej differs f rom the amount  listed 
under  i tem g0 of last  yea r ' s  schedule such revised valuation shMl be here 
subst i tu ted for the earlier estimate. Has this been done1 Answer . . . . . . . .  
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$4. Deduct outstanding (Item 52 of year 
previous) . . . . . . . . . . . . . . . . . . . . . . . . . .  

85. Incurred investigation and adjust- 
ment of losses, ere . . . . . . . . . . . . . . . . . . . .  $ . . . .  

86. Incurred adjusting ratio (Item 85 di- 
vided by Item 67) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

87. Net paid payroll audit (I tem 2 8 ) . . .  $ . . . .  
88. Add outstanding (Item 5S of this 

schedule) . . . . . . . . . . . . . . . . . . . . . . . . . .  

89. Total . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  
90. Deduct outstanding (Item 53 of year 

previous) . . . . . . . . . . . . . . . . . . . . . . . . . .  

91. Incurred payroll audit . . . . . . . . . . . . . . . . . .  $ . . . .  
92. Incurred payroll audit ratio (Item 91 

divided by Item 68) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

93. Total incurred service ratio (Sum of 
ratios under Items 80, 86 and 92) . . . . . . . . . . . . . . . . . . . . . .  

Taxes, Licenses and Fees: 
94. Net  paid taxes, etc. (Item 32) . . . . .  $ . . . .  
95. Add outstanding (I tem 57 of this 

schedule) . . . . . . . . . . . . . . . . . .  ; . . . . . . . .  

96. Total . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  
97. Deduct outstanding (I tem 57 of year 

previous) . . . . . . . . . . . . . . . . . . . . . . . . . .  

98. Incurred taxes, licenses and fees . . . . . . . .  $ . . . .  
99. Incurred taxes, etc. ratio (Item 98 divided by Item 13) . . . .  

.d equis~tion : 
100. Net paid acquisition (Item 35) . . . . .  $ . . . .  
101. Add outstanding (I tem 60 of this 

schedule) . . . . . . . . . . . . . . . . . . . . . . . . . .  

102. Total . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ . . . .  
103. Deduct outstanding (Item 60 of year 

previous) . . . . . . . . . . . . . . . . . . . . . . . . . .  

104. Incurred acquisition . . . . . . . . . . . . . . . . . . . .  $ . . . .  
105. Incurred acquisition ratio (Item 104 divided by Item 13) . . . .  
A dministration: 
106. Net paid administration (Item 36) . .  $ . . . .  
107. Add outstanding (Item 61 of this 

schedule) . . . . . . . . . . . . . . . . . . . . . . . . . . .  

108. Total . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ i . . .  
109. Deduct outstanding (Item 61 of year 

previous) . . . . . . . . . . . . . . . . . . . . . . . . . .  

110. Incfirred administration . . . . . . . . . . . . . . . .  $ . . . .  
111. Incurred administration ratio (I tem 

110 divided by I tem 68) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



45~ STUDY, OF WORK~EN~S CO~fPENSATION SCHEDULE ~ w Y  

~ummary  : 

112. Total incurred expense ratio (Sum of 
ratios under Items 93, 99, 105 and 111) . . . . . . . . . . . . . . . . . . . . . .  ~t 

113. Total incurred loss and expense ratio (Sum of Items 74 and 112) . . . .  

114. l~atio of underwriting profit or loss 
(difference between ratio in Item 113 and 100.0~) . . . . . . . . . . . . . .  

115. Estimated amount of underwriting 
profit or loss under earned preniiums 
(Item 67 multiplied by ratio under Item 114) . . . . . . . . . . . . .  $ . . . .  

The first division of the proposed form is entitled " R e c e i p t s "  

and, like the annual statement, consists of a calendar year record 
of items of income, which, in an underwriting exhibit of this class, 
is composed entirely of premium amounts. The item, appearing on 
line 12 and entitled "' Dividends to policyholders, less assessments," 
is inserted for the purpose of bringing the premiums of mutual com- 
panies to a net figure, in order to place loss and expense compari- 
sons on a correct basis. As the premiums are reported on the issued 
basis, this dividend item should be the amount declared during the 
year, as otherwise the record might be confused in some instances 
by reason of the necessity of treating the unpaid portion of such an 
item under '" Liabilities." There will be even greater need of such 
an item should mutual companies find it necessary during the 
next ~ew years to increase their rates in order to make possible the 
payment of dividends to their policyholders. Any such increases 
above the levels established would otherwise result in erroneous 
comparisons. The arrangement of the premium items is such that 
there appears on line 5 an amount which may be compared with that 
under line 8 for the purpose of estimating the future net increase or 
decrease in premiums due to payroll audits or other causes. This 
is important by reason of the fact that Schedule " Z "  which con- 
sists of audited business only cannot exhibit current loss ratios and 
consequently they must be checked up by reference to this schedule, 
which consists of more recent business, some of which has not yet 
expired and which can be placed on an estimated ultimate basis only 
after making a careful study of current and probable future develop- 
ments. For internal purposes, the companies should go further 
than this and keep a record of additionals and refunds and also of 
notices of accidents, by years of issue and by state, as more accu- 
rate estimates can be made from such sources. I t  does not seem 
necessary to incorporate this feature in the schedule, however. 
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The "Disbursements" division is largely self-explanatory and 
consists of a calendar year record of cash expenditures as does the 
similar section of the annual statement. 

Under the group entitled Losses the individual items have been 
subdivided in such form that if any compensation law is amended 
as to a particular benefit the value of the change can be most readily 
ascertained. The items have been so arranged that line 19 gives 
a total of what might be termed compensation payments to injured 
workmen and their dependants, as distinguished from medical aid, 
while lines 21, 23 and 25 also give totals which will frequently be 
desired in connection with comparative analyses. 

Under the Service group the items appearing on lines 26, 27 and 
28 should include here, as they do in the annual statement, a proper 
proportion of the overhead charges such as salaries, rents, postage, 
etc. The items composing the adjusting charge are outlined in 
detail in the footnote (d) appearing in connection with Schedule 
" P "  in the annual statement. The following method of apportion- 
ing anallocated loss expense between lines of business is suggested 
for the reason that it has been found to produce amounts which 
fluctuate between the liability and compensation lines in accordance 
with the service rendered during a given period of time. Charge 
all unallocated legal claim expense to the liability business under 
which it is accrued. Apportion the balance of unallocated adjust- 
ing expense between the two lines by the use of the following 
amounts: compensation claim payments in toto; liability unlitigated 
claim payments in toto plus one fourth of the liability litigated 
claim payments. Safety inspection and payroll ,audit items should 
also include a proper provision for overhead expense. Unlike losses, 
the items in this group cannot always be directly allocated and, 
consequently, each company should report only that portion of 
those charges and the proportionate overhead applicable to com- 
pensation business of the state for which the report is being made 
up. This limitation as to state location of risk holds true as to 
all portions of the schedule. 

The group headed Taxes, Licenses and Fees is also self-explana- 
tory, including as it does only a proper portion of those charges 
which are specifically designated as such in the annual statement. 

The Acquisition group consists principally of commissions, al- 
though in the case of companies operating under the branch office 
system of agency organization the commission charges do not cover 
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certain overhead items and the latter correspondingly increase in 
importance. In the case of branch office companies considerable 
amounts of acquisition expense appear under general headings such 
as rents, etc., in the annual statement and as this is the opposite 
method of treatment from that accorded to Service items some 
apportionment is necessary. The amount of such expense should 
be determined by the reporting company and excluded from any 
amounts used as a basis for determining the administration charge. 
Unless this is done neither the acquisition nor the administration 
expenses of branch office companies will be obtained upon a basis 
properly comparable with those of general agency companies. 

The Administration group should include all underwriting ex- 
penses for which specific provision has not been made heretofore. 
In the foregoing, underwriting expenses include only those having 
to do with the insurance end of hhe business, and exclude all in- 
vestment items. 

The division entitled "Liabilities" should include such portions 
of similar items appearing in the annual statement as are charge- 
able to the compensation business of the state under observation. 
In order to accomplish this, items 32, "Salaries, rents, expenses, 
bills, accounts, fees, etc., due or accrued," and 33, "Estimated 
amount hereafter payable for federal, state and other taxes based 
upon the business of the year of this statement," on page 5 of the 
annual statement should be subdivided more specifically and the 
items obtained apportioned or charged direct as the case may be to 
the business of this schedule. In explanation of the necessity for 
this action it may be stated that in the case of one company item 
32 above mentioned is found to consist of inspection service 16 
per cent., payroll audit 10 per cent., acquisition 60 per cent., admini- 
stration 10 per cent., and items chargeable only to lines of business 
other than liability or compensation 4 per cent. As reg.ards item 
33 of the annual statement, no difficulty should be experienced in 
dividing it so as ~o show separately premium taxes and all others. 
With these requirements in mind we may proceed to discuss the 
specific groups within this division. 

That group headed Premiums Unearned should of course be com- 
piled for this subdivision of business by the use of the same methods 
applied in obtaining the totM item which appears in the annual 
statement. 

The next group, which covers Losses Outstanding, is subdivided in 
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the same manner as the disbursement item. There is an added 
reason for doing so in the fact that loadings for underestimate can 
be more accurately estimated if this is done. This phase of the 
situation will be taken up in a later paragraph. 

Under the Service Outstanding group the inspection and payroll 
audit items should each be proportionate parts of the amounts 
appearing therefor in item 32, page 5 of the annual statement. The 
Adjusting item should be a proportionate part of item 17, line 5 
of the same statement. The best method of ob~ining ~his item 
seems to be to multiply the amount of losses outstanding by the 
ratio of paid losses to paid adjusting and to then make a deduction 
for any preliminary work such as investigating which may have 
been completed prior to the time of statement. 

The items appearing within the group Taxes, Licenses and Fees 
Outstanding should be obtained by taking proper proportions of the 
amounts constituting item 33, page 5 of the annual statement. 
Care should be taken, however, to see that the outstanding premium 
tax includes the total amount accrued and unpaid upon the basis of 
premiums written, including those which are not yet paid. Other- 
wise, an improper comparison will be made in the Gain or Loss 
Exhibit. 

The Acquisition Outstanding group should include commissions 
upon all uncollected premiums at the rates stated in the policies. 
The balance of the acquisition cost outstanding should be a proper 
proportion of the amount which constitutes a part of item 32, page 
5 of the annual statement. 

The group styled Administration Outstanding should consist of 
a proper share of the total amount of administration included in 
item 32, p~ge 5 of the annual statement. 

The division headed "Exhibit of Previous Estimates of Unpaid 
Losses" is intended to serve as a reasonable check upon the accu- 
racy of the estimates of previous years. The amounts entered in 
column (I) represent the loss reserves carried at the close of the 
years specified and these f ~ r e s  are compared with those appearing 
in column (VIII)  which contains the total of subsequent pay- 
ments under such accidents and the latest estimates of outstand!ng 
thereon. There should be included in columns (II)  to (VIII)  
inclusive all amounts accruing under notices of accidents which 
happened prior to the dates of the original estimates whether or not 
they were included in the first instance. The ratio appearing in 
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column (IX) indicates approximately whether or not subsequent 
experience proves the accuracy of original estimates. I t  is true that 
columns (I) and (VII) are present values and columns (II)  to 
(VI) are actual payments, for which fact allowance should be made. 
Footnote § contemplates the use for the latest year shown of the 
item which appears in column (VIII)  and, as only one year's 
actual payments are involved, there would seem to be no serious 
objection to its use as the situation produced is no different from 
~hat found elsewhere in the statement. In actual practice, an 
examination of this exhibit will for early years of compensation 
business indicate a considerable underestimate of outstanding losses 
and the necessity for a landing to cover that factor. If  individual 
estimates are conscientiously made by claim adjusters such a con- 
dition will necessarily exist. This is due to the fact that at the 
time of estimate some accidents will not have been reported and 
others will not have developed to their full degree of seriousness. 
Such a loading of individual estimates can best be made by dividing 
the losses outstanding into items similar to those which appear Jn 
the proposed schedule under the group entitled "Losses," i. e., 
medical aid, temporary total, death, etc. Under these divisions 
groupings by years in which accidents occurred should then be 
made. When this has been done loadings can be applied to each 
group graded according to the age of the case and the character 
of the injuries. Careful observation of the results of the past few 
years of business and the relative .amounts of later estimates as 
between items should enable one to produce results which will be 
reliable. The advantages of such a method as contrasted with a 
flat loading of the total losses outstanding is that it gives pro- 
portionate weight to each of several fundamental influences. For 
instance, it is obvious that more recent and, consequently, less fully 
developed cases will require heavier loadings than those of earlier 
origin and that the same relation will exist between the estimates 
of the cost of minor injuries, such as temporary total, and those 
for cases calling for the payment of more clearIy defined benefits, 
such as accrue under the fatal and specific dismemberment 
provisions. 

The "Gain or Loss Exhibit" division of the schedule is largely 
a recapitulation of preceding ~gures. I t  is by far the most impor- 
tant part of the schedule, exhibiting as it does final results in that 
form which most readily permits of comparisons--by means of 
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ratios. The standard arrangement of items and groups of asso- 
ciated items as to order of sequence throughout the other divisions 
was intended to fit in with and to facilitate the compilation of 
this division in its most useful form. Tile value of the results 
is due to the fact that the ratio or ratios obtained in connection 
with each group of associated items result from comparisons with 
the particular premium groupings to which they are related. :For 
instance, the incurred loss and adjusting ratios are obtained by 
comparison with the earned premiums. Inspection, tax and acqui- 
sition items are related to written premiums as they have been 
compiled upon a basis which renders them comparable with that 
item only. Payroll audit and administration expenses have been 
applied against the average of the written and earned premiums 
for the reason that in the event of a sudden change in volume 
of business such a basis is preferable to either a written or earned 
one. Another factor contributing to the value of the results is 
that the arrangement of the groups and the associated items 
~herein is such that one may see at a glance upon a correct basis 
of comparison the ultimate loss, service, tax, acquisition and ad- 
ministration ratios and, in addition, the ratios of the three specific 
items constituting the service group. I t  also shows at a glance 
whether or not the 17½ per cent. acquisition or the total expense 
limitations have been exceeded. The total of the loss and expense 
ratios being given, the ratio of underwriting profit or loss is obvious. 
This ratio furnishes the means by which the estimated amount of 
underwriting profit or loss in connection with the premiums earned 
is determined. It  does not seem advisable to attempt an adjust- 
ment providing for the effect of future additional or refund pre- 
miums in the schedule but the same might well be made a subject 
for special consideration. 

As the value of the return is absolutely dependent upon its accu- 
racy and any state record of an individual line of business involves 
the apportionment of many items of expense, it is of vital impor- 
tance that the data called for shall be of such a nature and in such 
form as to assure its accurate compilation. The facts brought out 
in the foregoing forms all constitute essential information and 
consist of a careful selection and arrangement of what experience 
has shown can be obtMned in reliable form from properly consti- 
tuted accounting records. :Further expense incident to the com- 
pilation of any additional data should be avoided so far as pos- 
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sible and no such data should be called for, unless it is demonstrated 
in adv.ance that it can be compiled so as to give accurate and con- 
sequently valuable rather than misleading indications. 

I t  is as a result of a full realization of the many practical diffi- 
culties with which we are met that the suggested forms have been 
submitted. I t  is hoped that a thorough ~]iscussion of the under- 
lying principles of insurance accounting and practices which are 
involved will be productive of results beneficial to all those inter- 
ested in the compilation or use of this important Schedule. 

0I~L DISCUSSION. 

MI~. I. M. RUBIN0W: Mr. Goodwin's paper really discusses all 
the problems ill COSt accounting in the casualty business. There 
are a great many questions that may be raised in connection with 
the suggestions made. Some of them, I think, are questions of 
detail, as, for instance, apportioning the payroll. 

I just want to raise one essential problem; that is, the purpose 
of this blank is to be a gain and loss exhibit. I take it, it is not for 
financial purposes, I mean for determining the solvency of the com- 
pany, because that would have to include all lines of business in all 
states. For that purpose the financial statement itself is available. 
The purpose of this blank is to determine the financial results of 
casualty business in various localities along specific lines--some 
sort of a check on the general level of premiums. 

The plan submitted is an improvement on Schedule W furnished 
in the past by Massachusetts, New York and Wisconsin, but, not- 
withstanding, it fails entirely in its purpose. To illustrate, let me 
give you the story of one of our schedules--I still say " o u r "  
Schedule W--of  the Ocean Accident and Guarantee Corporation, 
with which I was connected. I sent in Schedule W of 1914 show- 
ing a loss ratio in Wisconsin of something like twenty-eight per 
cent., which I knew myself was incorrect, but which was the mathe- 
matical result of the figures stated accurately. Mr. Downey, then 
with the Wisconsin Industrial Commission, went up in the air, that 
we should rob the people of so Inuch excess of premiums over losses 
as the schedule seemed to indicate. I pointed out to Mr. Downey 
that while the schedule answered his request it failed to show the 
true loss ratio--that  in order to obtain the actual loss ratio it was 
necessary to combine Schedules W for 1913 and 1914; then you have 
a fairly accurate picture. The reason for our Schedule W in 1914 
showing so low a loss ratio, and 1913 showing so large a loss ratio was 
two very disturbing ~actors. Those two sources of error were, first, the 
possibility of inaccurate estimates on losses, and second, the point 
Mr. Goodwin referred to and passed over, the question of addi- 
tional payrolls. The supplementary statement in Schedule W demon- 
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strafes any possible error in the loss estimates. Of course, you may 
start with an error which will reduce your loss ratio for a year if 
you begin with underestimates. You begin' with a case which looks 
like a serious case, and you make an estimate o~ five thousand dol- 
lars, on which the man refuses to die, and you find that your loss 
is small. There are other cases on which the total estimated loss is 
one thousand dollars. You close business in that state with a total 
loss of four thousand dollars, and you suppose you have made two 
thousand dollars on accidents in that state, which, of course, is an 
absurdity. You can adjust for that error, and you should, I think, 
carry over the corrections made in that supplementary statement 
into your account of what happened from year to year in the par- 
ticular locality. 

The second thing is your fluctuations in uncollected payroll 
premiums. To begin with, there is a serious difference between 
companies, some insisting on larger deposit premiums and some 
being satisfied with smaller deposits. I f  you will remember the 
footnote on page 2 of the financial statement giving the amount of 
premiums due for the past year, you will find that the total of that 
amount to the total premiums varies substantially. The Ocean 
had a very large amount as compared with other companies, because 
file system grew up of writing business on small deposit premiums. 
In  1914 we collected on that Schedule W in Wisconsin a very large 
amount of premiums that really were earned in 1913, because 1913 
was a busy year. We were reasonably sure we were not going to 
collect in 1913 anything like the amount we had collected the year 
before. The sum total of it is that we showed an earned premium 
that was excessive, and a loss incurred which was too high. Of 
course, under those two conditions you have a loss ratio that is 
absolutely wrong. I t  is true that at the time you make out Sched- 
ule W you cannot tell what the schedule at the end of the year wili 
be, but you can make corrections at the beginning of the year. 
When you make out Schedule W for 1915 you know how far your 
figures for 191~: were away from the truth, and you have to make 
a correction for that to begin with; and three or four months 
later you can make a substantial correction for Schedule W at the 
end of the year. I f  you make those corrections you might secure 
a true report of what has happened; and if yon do not get a cor- 
rect report, Schedule W is scientifically wortl~less. 

In the Ocean I have tried to ascertain those quantities. It ,  of 
course, necessitates a certain amount of clerical labor, which is not 
prohibitive, as it  probably kept one clerk busy for several months. 
When the payroll reports begin to come in, they may be divided 
into three classes, some coming in January, February and March ; 
especially January and February are all earned the year before. 
You have a policy in March that had expired in December with a 
net aditional premium of a few hundred dollars on it---every cent 
was earned the year before, and to enter that in the year coming is 
an accounting error, and we are dealing with accounting problems. 
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There is the third group that has been entirely earned in the 
current year. That does not present any difficulty. The difficulty 
is on an additional premium on a policy which runs over from one 
year to another. I f  you wrote a policy from February to February 
at a hundred dollar deposit and collected another two hundred 
dollars, which is not at all uncommon, the difficulty is how much 
of that two hundred dollars was earned in the year you collected it, 
and how much the year before. I have assumed that the total 
premium of the risk was earned uniformly through the year, and I 
think that assumption, on the whole, will hold more or less, con- 
sidering tl~e policies that expired at all times during the year. I 
was able to prove that some sixty to seventy per cent. of all the 
additional premiums collected the first six months of the year were 
really premiums earned the year before, and unless you make those 
corrections, Schedule W is not scientifically correct. 

mR. EDWARD S. GOODWIN: Dr. Rubinow's discussion convinces 
me that a more thorough explanation of the purposes of my paper 
is desirable, i 

One purpose was to originate a form of return carefully arranged 
and subdivided so that proper portions of the specific items com- 
posing the annum statement of any company could be transferred 
directly to it without any confusing or intermingling of unlike 
items. In other words, a systematic and orderly system of account- 
ing was sought. 

Another was to provide within the schedule, if practicable, and 
if not, by other means, for the proper treatment of items which 
at the time of the statement might not have developed to an ulti- 
mate basis. 

The third was to set forth in the Gain and Loss Exhibit the nec- 
essary data in such order of sequence and so arranged by groups of 
associated items that when any information was desired, time would 
not have to be wasted in the making of more or less complicated 
recapitulations. Such an arrangement implies a treatment of the 
various items involved which will place them on a correct basis. 
For convenience, the results appear in the form of ratios. 

l=[aving in mind the limitations which arise from the necessity 
of setting forth a method to be applied without modification to the 
individual business of each of the several companies, the proposed 
schedule appears to be adapted to the purposes for which it was 
intended. 

Dr. Rubinow states that the proposed blank is an improvement 
over previous forms but questions the reliability of the final results. 
He evidently refers to the fact that certain of the items composing 
the schedule have not and cannot have reached an ultimate stage 
of development at the time of statement and that consequently an 
unavoidable element of uncertainty exists. That  this is to a limited 
extent true does not constitute a criticism of the proposed form so 
far as respects the arrangement thereof. Consequently, the follow- 
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ing remarks are limited to the suggested treatment outlined in con- 
nection with undeveloped items. 

It  is to Schedule Z that we must look for correct ultimate loss 
ratios. Schedule W provides the record of expenses and in addi- 
tion furnishes the first approximate indication of the loss ratio 
under current business. To that extent only can it be expected to 
supplement the more reliable loss data developed by the former 
return. 

The record of losses outstanding under Schedule W must for 
some time to come result from individual estimates of the specific 
cases. We have used the method of loading outlined for two years 
with satisfactory results. It  recognizes the principal determining 
factors, which are the age of the case and the character of the in- 
juries. As a case develops more accurate estimates are possible 
and, in like manner, more reliable estimates can be made of specific 
benefit cases than of those not so rated. A careful examination of 
estimates will throw light upon their relation, as respects accuracy, 
to those of a previous period and the further recognition of the 
above factors will result in estimates sufficiently accurate for the 
determination of current loss ratios. 

The effect of premium changes resulting from payroll audits has, 
in my estimation, been exaggerated. It is unfortunate that the 
schedule must be uniformly applied to all companies, as this pre- 
vents us from treating this item in the schedule. Unless a company 
follows the regrettable practice of habitually writing business for 
advance premiums less than tho~e which should be obtained the 
effect of this factor will be limited to reasonable bounds, particu- 
larly if some estimate of ~he ultimate is furnished as a supplement 
to the regular schedule. Fortunately, the ratios representing the 
commission and tax portions of expenses are on an incurred basis 
and thus will follow the course of and will not be affected, as to 
their accuracy, by payroll audit returns. They constitute a con- 
siderable portion of the expense charge. The other expense items 
would be affected and it is for that reason that it is sl~ggested that 
each company should be requested to submit some estimate of ex- 
pected premium developments. If such a return indicate/i 5 per 
cent. greater ultimate premiums, the only change in the schedule 
required woukl be to divide the loss and expense ratios already ob- 
tained (except commissions and taxes) by 105 per cent. 

From the foregoing it may be seen that the schedule in its final 
form is as complete as prevailing conditions will permit. The 
above remarl~s call for no change of procedure. They merely 
emphasize the importance of what was in the first instance deemed 
to be the best method of overcoming certain difficult and unavoid- 
able features of the prob]em. 

MR. CL.~VDE E. SCATTFmOOOD: I would like to ask ]tIr. Goodwin 
if he does not think that the plan outlined in my paper, entitled 
" Cost Accounting in Casualty Insurance" (_Proceedings,  Vol. II, 

31 
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p. 253), would not give a more accurate apportionment of unallo- 
cared claim expense than the arrangement by apportionment as in- 
dicated in his paper ? A great deal of claim expense in the liability 
business is incurred to avoid loss and therefore it would not be 
accompanied by a corresponding denominator. Also, should his 
statement, "Further expense incident to compilation should be 
avoided," be construed to mean that the expense of cost accounting 
should be avoided ? 

MR. EDWAt~D S. GOODWII~I: 1Replying to the latter part of ~Ir. 
Scattergood's discussion first, it may be stated that the warning 
regarding additional expense was merely intended to call attention 
to the fact that it is economically unwise to call upon the com- 
panies to furnish exhaustive data unless the same is first carefully 
considered and found reasonably certain to produce results which 
would not be misleading but which on the contrary would be of 
sufficient value to warrant the necessary effort. 

The method of apportioning unallocated claim expense outlined 
by Mr. Scattergood in his paper is an excellent one. That here out- 
lined has been found to produce reliable results and has the addi- 
tional advantage that very little work is involved in its application. 
The close uniformity of the results obtained in connection with a 
decreasing volume of liability and an increasing volume of compen- 
sation payments was not accidental Compensation payments being 
made weekly the loss expense thereon follows the amount of total 
payments very closely. The cost of investigating and adjusting 
liability unlitigated cases which are settled rather promptly in like 
manner follows the total payments. I t  is true that the expense in 
connection with liability suits does not necessarily follow the settle- 
ments but the overlap will average up fairly well and in the final 
analysis this is a minor matter, these settlements being reduced to 
one fourth in size before being used for apportionment purposes. 
As a matter of fact, suits take only a moderate amount of adjusting 
expense as most of the work in connection therewith is done by 
attorneys and charged to legal claim expense. 

This method of app6rtionment follows the claim payments, which 
in the final analysis determine adjusting costs. Giving due weight 
to each of the different classes of claims, it is particularly well 
adapted to conditions like those now existing when the propor- 
tionate volumes of the various classes of claims are rapidly shifting. 
No method of apportionment based on premiums only can accom- 
plish this, particularly if the loss ratios and premium rates are 
also changing as is now the case. In other words, the method 
recognizes the fact that adjusting costs must inevitably follow the 
trend of claim payments. 

MR. JosEPl=L m. WOODWARD: I was very much interested in some 
of Dr. Rubinow's comments on ]~[r. Goodwin's paper, and it seems 
to me the discussion o f  the valuation of outstandings emphasizes 
the necessity for the adoption by all companies of some kind of a 
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mechanical system for valuing outstanding losses as distinguished 
from individual estimates. I don't believe that individual estimates 
will ever give adequate reserves. They have been tried for a great 
many years in the liability business, in the surety business, and in 
other branches of casualty insurance, and the whole history of 
estimated losses has been a history of underestimates. Possibly 
one reason for this is that the claim adjusters have been called 
upon to furnish these estimates, and a claim adjuster will almost 
invariably underestimate a loss. He is compelled to psycholog- 
ically protect himself by minimizing the loss. I t  seems to me that 
as the various state requirements become more numerous, and as 
the companies are called on to file statements in different states 
similar to the Massachusetts Schedule Z and the Wisconsin sched- 
ules, they will be compelled to resort to some sort of a mechanical 
method of valuation, and by that I mean some such method as that 
described in Mr. Fondiller's paper. The experience of the New 
York State Insurance Fund with that method has been on the 
whole very satisfactory. 

One point that was made by Dr. Rubinow I am afraid I cannot 
agree with. I think it is his idea that in the returns in Schedule W 
it would be preferable to correct from year to year the outstandings 
as of the beginning of the year as of which the schedule was being 

'compiled. Now I think that is a very dangerous proposition. 
Just  as soon as you let a company start correcting its outstandings 
as reported at the end of the previous year, you immediately lose 
control over the actual progress of the accounts. I f  you compel the 
company to always start the beginning of the year with the esti- 
mates furnished at the end of the previous year, then underesti- 
mates are properly penalized and in the long run compensated for. 
Certainly, if any corrections are permitted in outstanding items 
brought over from the previous year, it seems to me they should 
be specified in great detail. The same problem presents itself in 
underwriting and gain and loss exhibits. I f  you let a company 
correct its outstandings in the gain and loss exhibit, you will never 
know whether the gain and loss exhibit is right or not. You have 
no measure of the accumulative error that may be introduced. If,  
on the other hand, you require the closing items of the previous 
5"ear to be carried over dollar for dollar without any change, then 
it is clear that ia the long run the aggregate figures must be correct/. 

The other difficulty mentioned, viz., the question of what to do with 
additional premiums, seems to ~ne more troublesome. I t  is quite 
a problem to get into the accounts of a particular calendar period, 
receipts which it was not known were due the company until the 
succeeding calendar period. It seems to me that with a schedule 
devised for a particular purpose, like Schedule W, it might be wise 
to call for a footnote giving an estimate of these additional pro ~ 
miums in some such manner as Mr: Goodwin suggests, but I doubt 
the advisability of requiring them to be actually brought into the 
accounts showing profit and loss. 
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MR. EDWARD S. GOODWIN: Lest ~here be a misunderstanding 
regarding individual estimates, it should be stated that death and 
specific dismemberment cases make up a considerable portion of the 
total estimates and for that reason the individual amounts are in 
the main fairly accurate and not merely an adjuster's best guess. 

The correcting of last year's outstanding losses in this year's 
Gain and Loss Exhibit is for the purpose of obtaining in its most 
accurate form the incurred loss ratio of the most recent year of 
business. This is what that portion of the schedule should show, 
as otherwise it would exhibit a result which would misrepresent 
current conditions. It could be shown both ways but that might 
easily result in confusion. This procedure would not result in 
any less careful check being maintained upon previous estimates of 
outstandings as provided in another portion of the schedule. 

THE CLASSIFICATION OF INDUSTRIES FOR WORKMEN~S COMPENSA- 
TION INSURANCE---E. H. DOWNEY. 

voL. IL PA~E 10. 

WRITTEN DISCUSSION. 

:MR. W. N. :HAGOUN : 

Many of you who are in attendance at the meeting of the So- 
ciety today have probably heard me make the remark that ten years 
hence, when we look back at the events of today, we shall realize 
perhaps more than it is possible for us to do right now, that in the 
year 1916 we were in our infancy in many matters pertaining to 
~orkmen's compensation. 

True, wonderful progress in this field of insurance has been made 
,during the last five years. The growth and development have been 
:remarkable. I t  is not surprising, therefore, that although Dr. 
Downey's paper is yet scarcely a half year old, already history 
~ecords changes of importance in several directions. 

Experience-actual i~gures based upon real claim records is accu- 
mulating like a ball of snow rolling down hill  and that other kind 
of experience, namely, that which comes to individuals and is gained 
by everyday constant contact with events transpiring in the whole 
field of compensation, is accumulating in no less measure. 

To discuss the "Classification of Industries for Workmen's Com- 
pensation Insurance" means in reality to discuss the Manual of 
Workmen's Compensation Rules, Classifications and l~ates. I t  is a 
hobby of mine to pu~ the "rules" first, for unless we trove clear cut, 
workable rules the classifications and rates cannot be equitably 
applied. 

An even~ which I believe will ahvays be looked back upon as one 
of the notable landmarks, took place the latter part of the year 
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1915, namely, the Joint Conference on Workmen's Com'pensation 
Insurance Rates.* Although the title does not so indicate, the 
Conference carefully considered the rules and classifications as well. 

The Rules Committee devoted its principal energy to the "Divi- 
sion of Payroll" Rules. As stated by the Committee "this is a sub- 
ject which has caused a great deal of trouble in the past, it was 
carefully considered by the Committee and important changes 
made." 

I believe that the rules as revised remove some of the objections 
raised by Dr. Downey. They attempt to make clear in respect to 
all classifications the question of whether or not a payroll should 
be divided. Although permitting somewhat more division than the 
former rules, they are more satisfactory in that they eliminate the 
option to "divide" or "not to divide" and specify that if "there 
are ' distinct enterprises' conducted in a given plant by the same 
employer and the entire work in each enterprise is conducted either 
in u separate building or on ~ separate floor or floors of a building, 
the employer conducting each of such enterprises as a separate under- 
taking with separate records of payroll, then such separate under- 
takings shal~ each be classified according to the Manual and the 
proper premium rate applied to each." 

This rule is in line with Mr. Mowbray's discussion of Dr. Downey's 
paper. The Massachusetts Rating aud Inspection Bureau has added 
to the rule for payroll division the words "meaning thereby opera- 
tions which are specifically classified in the Manual" as defining 
even more clearly the exact significance of the words "distinct enter- 
prise" and the Pennsylvania Compensation Rating and Inspec- 
tion Bureau similarly interprets the rule. 

At the suggestion of the Rules Committee of the Conference, 
every page in ~he ~[anuM whereon appear any classifications, bears 
the words "See Division of Payroll Rules, pages 7 to 11 inclusive." 
This very important subject, therefore, would appear to have re- 
ceived the recognition and publicity to which it is entitled. 

The new Manual is better than its predecessor in other ways. 
Dr. Downey criticizes, and properly in my opinion, such an inclusive 
class as "Electric Apparatus Mfg." A similar case would be 
"Plumbers' Supplies Mfg." Although the former classification is 
still retained, a means of dealing wittl classifications of this type 
is illustrated by the handling of Plumbers' Supplies ~fg. This 
classification now appears in the Manual as follows: 

"Plumbers' Supplies Mfg. : 
"Enamelled Iron Ware Mfg. 

Porce]Mn Ware Mfg. 
Pipe Mfg.--lead 
Pipe Mfg.--cast iron. 
Pipe Mfg.--wronght ~ron 

* See "Proceedings of the J'oint Conference on Workmen's Compensation 
Insurance Rates," published by New York Insurance Department, 1915. 
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Tanks, Seats and Cabinets (wood) 
Valves and Gauges 
Rubber Goods (not otherwise classified) 

" I f  the business of the Assured is completely described 
by one of the foregoing classifications, the risk must 
be assigned to such classification. 

"Plumbers' Supplies Mfg. (not otherwise classitled)." 
The use of a general heading, with several classifications thereunder, 
is further exemplified by such classifications as 

Agricultural Machinery Mfg. 
Chair Mfg. 
Coal ]~[erchants 
Foundries 
Fuel and Material Dealers, and 
Furniture Mfg. 

all of which in my opinion tend to improve the Manual for the 
simple reason that they make it more clear. 

Another feature in connection with this Manual , which is grow- 
ing more common, is the use of explanatory footnotes. The chief 
objection thereto I assume is in the space taken up, and this is em- 
phasized every time a page is reprinted. The advantages, however, 
appear to me to more than offset the objections, and I welcome the 
use of such footnotes. The note pertaining to " Salesmen (outside) 
Collectors and Messengers" is an excellent Hlush'ation as it defi- 
nitely instructs the user of the Manual how to treat that classifica- 
tion in all its many phases. 

That the immediate future will witness the adoption of either of 
Dr. Downey's suggestions for the "re-construction" of the existing 
industry classifications, namely, the "industry-group" or the 
"operational" or process classification, seems unlikely. 

I t  seems to me reasonably safe to prophesy however that the more 
extended use of, and improvements in, systems of schedule and 
experience rating will, if such systems prove their ra{son d'etre, 
tend materially to modify inequities as between two plants, which, 
while differing in their operational hazard, fall under the same 
mamlal classification. 

I referred to this noint in my discussion of l~Ir. Moore's paper 
in the Proceeding.~, Vol. II, p. 281. If there are two plants, both 
manufacturing valves, one vroducing large, heavy valves, and the 
other small, light valves, and there exists but one rate for all estab- 
lishments making valves, is it unreasonable to exvect, other things 
being equal, that the experience of the former will be less favorable 
than the latter, t f  this is so, it follows that an exl~erience rating 
system if properly worl~ed out. will so affect the original base rate 
for these two manufacturers of v.alves that the manufacturer of the 
heavier article will pay a hi~ber rate, and vice versa. 

That the future development of rules, classifications and rates 
for worknnen's com~en~atinn insurance will be free from many of the 
objections raised by Dr. Downey, I believe to be reasonably assured. 
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Whether this development will proceed too quickly from some 
points of view, or not quickly enough from others, it is perhaps 
idle to speculate upon. That a safe and sane middle ground of 
continuous healthy growth may be the outcome, seems the more 
likely. 

I have already referred to the Joint Conference on Workmen's 
Compensation Insurance Rates. Before adjourning, this Confer- 
ence adopted a resolution, adyocating the establishment of a perma- 
nent conference. 

Such an organization is now an accomplished fact. The Insur- 
ance Departments of New York, Massachusetts and Pennsylvania 
appointed a "Standing Committee" consisting of a state insurance 
department, a state fund, three stock and two mutual insurance 
companies. 

The Standing Committee has met, organized and elected Mr. Har- 
wood E. Ryan of the New York Insurance Department as Chair- 
man and Mr. Leon S. Senior as Secretary, and commenced ~ hold 
regular meetings. Representatives of the Insurance Departments 
of l~ew York, Massachusetts, Maryland and Pennsylvania and of 
the Workmen's Compensation Service Bureau, Compensation In- 
spection Rating Board, Massachusetts Rating and Inspection 
Bureau and the Pennsylvania Compensation Rating and Inspection 
Bureau may attend its sessions. Each of the aforesaid rating asso- 
ciations has adopted a resolution expressing its willingness to co- 
operate. The Standing Committee has also invited the California 
Insurance Department and the California Inspection Rating Bureau 
to participate. 

A central clearing house has therefore been established. The 
right of each state to make its own compensation rates will not be 
interfered with. Before adopting a change in Manual rules, classi- 
fications or rates, however, each rating association will have ~he 
opportunity of presenting such proposed .alterations ~o the Standing 
Committee and of receiving the valuable advice and help which will 
come from an organization representing, as the Standing Committee 
does, all points of view as to what is best for the future, based upon 
the broad experience of the past. 

On the one hand if a change in the Manual of real merit is pro- 
posed, all sta~es will benefit. If. on the other hand, an altera- 
tion is suggested which may at first appear desirable to %he pro- 
ponent and careful consideration by the Standing Committee dis- 
cle~es a weakness, an nndesirable chan~e may be avoided. 

Uniformity in phraseologT., a n d  substantial a~reement as %o 
matters common to all states w]l! be the natural result, while local 
conditions peculiar to this or that state can reac]i]y be handled'as 
" exceptions" as such matters must always of necessity be bandied. 

We have then a~ the ~resent moment, .~ust becoming effective, 
a revised basic mamlal of rules, classifications .and rates for work- 
men's compensation insurance, and the machinery for effecting im- 
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provements in the same from time to time, as they may be proposed 
and after proper investigation and careful consideration be shown to 
be desirable. 

I submit, therefore, that since the presentation of Dr. Downey's 
paper last October, many of his objections have disappeared, and 
the handwriting on the wall seems to indicate that even greater 
achievements are already under way. 

NOTE ON THE APPLICATION OF RECENT ~IATHE~£ATICAL-STATISTICAL 

METItODS TO COAL ~IINE ACCIDENTS, W I T H  SPECIAL REFERENCE 

TO CATASTROPHES IN COAL 1%fINES IN THE UNITED STATES-- 

ARNE FISHER. 

VOL. I% PA~E 70. 

~;VRITTEN DISCUSSION. 

~V~R. ALBERT H. ~4"OWBRAY : 

Mr. Fisher says in closing his paper, "My chief object in pre- 
senting the results was to call the attention of the members of the 
Society to the practical use of the modern researches on mathemati- 
cal statistics." It  is, however, difficult for the average student to 
follow this paper because it assumes familiarity with the details of 
these researches on mathematical statistics. With these the average 
American student is not familiar because they have been made by 
German, Swedish and Russian mathematicians whose works have 
not heretofore been summarized in English and have not been fol- 
lowed very closely in tesching mathematics either in the American 
universities or to actuarial and other students after leaving uni- 
versities. Mr. Fisher's recent book "~athematical Theory of Prob- 
abilities" is a first step toward relieving this difficulty, but unfortu- 
nately the second volume which, as I understand it, will deal more 
in detail with the methods used here is not yet available. 

Mr. Fisher takes rather serious issue with the teaching of prob- 
abilities as they have been heretofore presented to English-speaking 
actuarial students. As these men have generally heretofore con- 
fined their .attention to life insurance, where conditions have become 
relatively more stable the difficulties resulting from this teaching 
did not strongly present themselves. In our work, however, they 
are more conspicuous. 

The central theme of Mr. Fisher's paper seems to be, "All sta- 
tistical series are subject to perturbations of various sort of qnite 
different nature than the fluctuations in the ordinary games of 
chance, which follow the laws of mathematical probabilities. It is 
one of the paramount duties of the statisticians to try to measure 
the magnitude or force of such external disturbing influences in a 
purely quantitative manner." Starting from this point, Mr. Fisher 
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examines the experience with fatalities in coal mines over a fifteen 
year period from 1900 to 1914 inclusive, and by the application of 
his methods reaches the conclusion that there are large "pertur- 
bative influences" present. For a clear comprehension of the work 
given on page 71, a close familiarity with the methods described in 
Mr. Fisher's book on Probabilities, above referred to, is necessary. 

Finding these disturbing elements, he excludes all catastrophes 
resulting in the loss of five or more lives, and finds by ~he same 
method that while the evidence of disturbing influences is reduced, 
it is strongly present. If  I correctly understand ~r .  Fishev's 
theories, this would seem to imply that even ignoring catastrophes 
involving flve or more lives there are yet forces tending to produce 
great irregularity in the incidence of the isolated fatalities in coal 
mining work. 

Mr. Fisher then takes up a study and comparison of twenty coal 
mining regions, concluding that there must be great variation from 
state to state so that it would be improper to apply frequency ratios 
based upon the experience of the Union as a whole. This study is 
based upon accidents of one year only, and a brief inspection of 
the returns would make this apparent without mathematical investi- 
gation. Mr. Fisher concludes that because the "coefficient of dis- 
turbancy" is imagina.ry for such states as l~[ichigan and Iowa, 
there is small fluctuation in frequency from year to year. May not 
this have been due to the absence of any large accident in the par- 
ticular region noted during the period under consideration ? 

Mr. Fisher then takes up the question of frequency of catastro- 
phe hazard, and from a study of catastrophes of what he terms the 
first magnitude (resulting in the loss of from five to nine lives) 
he works out a series of probabi]ities for the number of catastro- 
phes to occur in each year ranging from 0 up to 20. The table on 
page ~ shows a rather close flt between the computed probabilities 
and the observed frequency, but the figures on the whole are so 
small that one is inclined to wonder whether a different series of 
probabilities could not be determined which would give a consider- 
ably different distribution, and yet fit nearly as closely as the 
i~gures produced by Mr. l~isher. This is not to be taken in dero- 
gation of Mr. Fisher's method. I t  ~s a serious question in my 
mind how far we are safe in relying upon probabilities developed 
by any mathematical method from limited observations, or intended 
to apply to rare, infrequent evidence. 

In closing his paper Mr. Fisher intimates that the methods 
used in this paper are more suitable for the solution of the prob- 
lem, "How Extensive a Payroll is lgecessary to Furnish a Depend- 
able Pure Premium," than were the methods used by the writer in 
his paper, and I am inclined to agree with Mr. Fisher in this regard 
and trust he may be induced to apply his method to the solution of 
that problem, which yet remains one of the most important and 
difficult problems before us. 
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AUTIIOR'S IIEVIEW OF DISCUSSIOlq. 

Further comment on the remarks by Mr. ~{owbray seems rather 
superfluous except on a few minor points. Mr. Mowbray mentions 
that the researches of the Danish, Swedish and Russian statisticians 
are not familiar to the American reader. He might also have added 
that the biometric methods of the Pearsonian School of England 
have received far too scant att6ntion amongst assurance statisticians 
and actuaries in this country. I am further gratified to note that 
the reviewer has correctly interpreted my ideas of the fundamental 
principles of the theory of probabilities. In my opinion an a l)riori 
foundation of the probability theory as given by Laplace is indis- 
pensable. Laplace's "Thhorie des Probabiliti6s" remains to this 
very day the great work on probabilities. Unfortunately most Eng- 
lish actuaries have not recognized its value and often misunderstood 
its intricate mathematical analysis and have instead followed the 
Gaussian School of Germany. This deplorable fact may partly be 
explained by the aversion to everything French prevailing in Great 
Britain after the Napoleonic Wars, during which period the first 
editions of Laplace's book appeared. I t  is to be hoped that the 
present war may cause a healthy reaction and turn the eyes of the 
English-speaking actuaries towards the immense wealth of informa- 
tion contained in the work of the immortal Frenchman. It  is a fact 
that the very latest researches on mathematical statistics as carried 
on by the Englishman, Pearson, and the Dane, Thiele, m.ay be 
brought to the simple principles found in "Th~orie des Probabili- 
ties," which has been emphasized by the Swedish astronomer and 
statistician Charlier. 

In regard to Mr. ~[owbray's doubt about my coefficient of dis- 
turbancy for Iowa and Michigan I may add that all accidents result- 
ing in the loss of five or more lives were eliminated for all the states 
for which I have computed Lexian Ratios and Charlier Coefficients 
of Disturbancy. Yet, after reducing all states to similar basis as 
far as the magnitude--or rather the absence of the magnitude--of 
catastrophes are concerned, the two states exhibit imaginary, coeffi- 
cients, which can be explained in no other way than by a state of 
greater stability. This greater stability does not necessarily mean 
that the average accident frequency is less in these middle states, 
but it simply indicates a dense clustering about the mean value. 

Mr. Mowbray finally states: " I t  is a serious question in my mind 
how far we are safe in relying uoon probabilities developed by any 
mathematical method from limited observations, or intended to 
apply to rare infrequent evidence." If Mr. ~owbray regards obser- 
vations in the light of exposures the first part of his statement is 
correct. In regard fo the second part I think I can satisfy all 
doubts by referring to the recent investigations of Bortkiewicz and 
Charlier, investigations originally started by Laplace and his dis- 
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ciple, Poisson. When the event is rare, its probability is very small 
and the ordinary "Law of Large Numbers"  does not hold. That  
is to say, we cannot use the Bernoullian Theorem or the Gaussian 
exponential. The number of absolute frequencies are on the other 
hand expressed by the Poisson exponential. Bortkiewicz has shown 
that statistical frequencies of rare events, following the Poisson Law 
of Small Numbers, are more stable than the common frequencies. 
Neither Poisson nor Bortkiewicz use more than one term in the 
expansion of the B curve series. The parameter ~]~ (the eccen- 
tricity) is a measure of the fluctuations from the mean, thus cor- 
responding to the standard deviation, z, in the A type o f  curves 
and gives a closer fit of the curve. Now in regard to rare events, it 
is a rather paradoxical fact that series of such events present a 
greater stability than series of more common events. 0 n  the other 
hand, we do not need to know the total exposures to compute the 
relative frequencies when such frequencies themselves approach zero. 
The relative frequencies, or probabilities, as determined from the 
frequency curve may exhibit great deviations when applied in pre- 
dicting the frequencies of catastrophes for a single year, but the 
same probabilities will show very small deviations in predictions in 
reference to a larger period, say a series of twenty or more consecu- 
tive year% and this is all that is required. 

In  regard to the dispersion theory most of the rudiments of this 
theory are found in the first volume of my book on "Probabilities." 
A further study of the higher statistical parameters is required in 
many eases, however. 

T H E  DETER~CIII~ATI01~ OF PURE P R E m I U m S  f O R  ~ I I ~ O R  C L A S S I F I C A -  

T I O N S  O ~  WI-IICI~ T H E  E X P E R I E N C E  DAT& I S  I17SU]~FICIENT 

FOR DIRECT E S T I ~ / [ A T E - - - A L B E R T  ~I, ~ O W B R A Y .  

voL. II, ~'~.OE 124. 

W R I T T E N  DISCUSSI01~.  

:~R.  ~ A R W 0 0 D  E:  R Y A N :  

The method described by ~Ir. Mowbray for the determination of 
pure premiums in classifications which, taken singly, do not yield 
an adequate payroll exposure, contemplates two principal steps. 
First, the classifications must be grouped in such manner that 
within any group there will appear only classifications which may 
be presumed to be closely related in hazard. Second, there must be 
determined for each classification within each group, its relative 
hazard as compared with some one classification selected as the 
standard. 

No one can say with certainty how much payroll must be obtained 
t o  form a satisfactory group. Nor is there any fixed rule by which 
hazards of the same kind may be determined. I t  is clear, therefore, 
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that the formation of groups and the determination of relative 
hazard must be, of necessity, a matter of personal judgment. The 
principal advantage of the method suggested by Mr. Mowbray is 
that it confines the exercise of personal judgment to comparatively 
small fields, thus rendering it as accurate as humanly possible. Of 
the two divisions of the problem the qualitative portion is of course 
the easier. Less difficulty will be found in the formation of the 
groups than in the determination of values representing relativity 
of hazard. 

In practice it may not always prove feasible to establish arith- 
metical factors of relativity but the experience data can be arranged 
in ascending or descending order of hazard according to the best 
available judgment. The group pure premium will then furnish a 
basis for selecting consistent pure premiums for the several con- 
~tituent classifications. 

Turning now to the arithmetical process employed, it appears that 
while Mr. Mowbr.av has attacked the problem in a very ingenious 
manner, the formula which he suggests will not necessarily repro- 
duce the original losses. A slight error has crep* into the figures 
appearing on pages 132 and 133, the total observed losses being 
there reported as $108,250. The correct amount is $108,500. The 
particular i]lustratfion employed ~s unfortunate in that the payroll 
for the classification selected as the standard so far outweighs the 
payroll for the other classifications in the group that the pure pre- 
mium for the ~oToup is practically determined by the pure premium 
for that classification. In applying a test to the formula, I have 
made a slight modii~cation in tlae hypothetical data given in the table 
which appears at the foot of ~oa~e 132, preserving, however, ~he 
original pure premiums there developed. I have reduced the pay- 
roll and losses for c]assific~qtion " C "  to $8,000,000 and $10,000 
respectively, obtaining the following results, the first according to 
the original formula and the second according to Dr. 1Rubinow's 
modification : 

CLASSIFICATION " C "  MODIFIED. 

ORIGINAL FOR]XIULA. 

Classl- Judg- 
flea- ment Rat- 
tion. lng. 

.50 

.75 
c:::  1.oo 
D.. .  1.25 

Ob orvod 
eal, Losses.j 

2.00 ]$ 2,500 
1.33] 1,000 
1.00 I 1%ooo 

_ _  .80 5,000 

818,500 

Mod. to 
Stan{]. Pay Roll. 
Basis, 

$ 5,ooo1 $ ~oo,ooo 
1,333] 1,000,000 

10,0001 8,000,000 
4,000 5,000,000 

Pure l>rem. 

~xperl- 
en( e. mul&, 

.50 

.10 .1052 

.125 .1402 

.10 .1753 

Projected 
Los,sed. 

$ 351 
1,052 ~ 

11,216~ 
8,765 

Excess Projected over Actual Losses~ 15.6 per cent. 
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MODIFIF~ I%RMULA. 

Classi- Judgo 
flca- nent Rat- 
tion. lng. 

A..  .50 

1.00 
• 1.25 

-2_. 

Observed 
PayRoll. 

$ 500,000 
1,000,000 
8,000,000 
5,000,000 

Corresp. P. R• Observed 
Standard Basis. Losses. 

$ 250,000 
750,000 

8,000,000 
6,250,000 

$14,500,000 $15,250,000 

$ 2,500 
1,000 

10,000 
5,000 

$18,500 

Pure Prom• 

Orlginal I AdL by 
Exveri- For- 
once. mula, 

.50 I .0607 

.10 [ .0910 

.125 1.1213 

.10 .1516 

.1276 .1213 

Projected 
Losses. 

$ 304 
910 

9,704 
7,580 

$18,498 

Deficiency Projected under Actual Losses~ .01 of one percent. 

I t  will be noted that the modified formula reproduces the actual 
losses of the group to any desired degree of accuracy. The same 
will be true of the original formula by performing one more opera- 
tion, viz., applying to the projected losses in each classification the 
ratio obtained by dividing the total observed losses by the total 
projected losses. Dr. Rubinow's method is more direct and involves 
the principle of weighting the observed payrolls according to rela- 
tive hazard, thus reducing the total payroll of the group to the 
standard basis where the relativity is unity. The employment of 
reciprocals is not essential. Once having established the various 
degrees of relative hazard, it is only necessary to apply the factors 
of relativity to the observed payrolls, then to derive the hypothetical 
group pure premium and from it the new pure premiums for the 
individual classifications. 

The proposed method is similar to the more obvious one of find- 
ing the actual group pure premium, applying the factors of rela- 
tivity thereto and then adjusting the projected losses produced by 
the hypothetical pure premiums so as to reproduce the original losses 
for the entire group, finally increasing or decreasing the hypo- 
thetical pure premiums in the appropriate proportions. The fol- 
lowing illustration will explain the point more clearly : 

(1) [ (2) (3) 

Clas- Judg- 
men~ Payroll. , Observed 

slflca- Ra~ Losses. 
tlon. lng. 

A.. .5( $ 500,000 $ 2,500 
B.. .75 ! 1,000,000 1,000 
C.. 1.0C 8,000,000 10,000 
D.. 1.25I 5,000,000 5,000 

$14,500,000 $18,500 

(4) (S) (6) (7) 

Group ProJ. 
Exp. Pure Losses 
Pure Prem• Resulting 

Prem, Molt.  from 
by Col. 6. 

Col. 2• 

.50 ,0638 $ 319 

.10 .9957 957 

.125 .1276 10,208 

.10 .1595 • 7,975 

.1276[ $19,459 

(8) [, (9) 
I 

Ratio of I CoL 6 
Actual r . A~- 
to ProL ~u.sted 
Losses co~8• 

•0607 
.0910 
.1213 

' .1516 

.9508 

(I0) ] 

ProL 
Losses 

Resulting 
Irom 

Col. 9. 

$ 304 
910 

9,704 
7,580 

S18,498  

Error-~.0001 per cent. 
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If any group should contain one or more classifications .yielding 
dependable pure premiums, the pure premiums for the remaining 
classifications in the group could be established even more directly 
by simply multiplying the dependable pure premiums by the factors 
of relativity. In groups which contain a number of minor classi- 
fications, no one of which can be said to yield a dependable pure 
premium, it is, of course, necessary to utilize the entire experience 
of the group in order to obtain the necessary standard of measure- 
ment. A point which Mr. ]~owbray brings out and which should 
be emphasized, is that in determining rates based upon experience, 
the work should be checked up group by group so that the projected 
losses derived from the selected pure premiums will reproduce the 
observed losses. 

Mr. Mowbray has rendered a real service in calling attention to 
the need for an orderly procedure in utilizing experience data as a 
substitute for the present hit-and-miss practice of selecting classi- 
fication pure premiums regardless of their possible inconsistency 
in comparison with others. Even if it should prove impracticable 
to apply the suggested formula, as modified by Dr. Rubinow, t 
believe that the fundamental principles involved therein can be 
utilized by first classifying the data in broad groups and then fol- 
lowing the suggestion to further limit the application of judgment 
by arranging the classifications according to their probable rela- 
tive hazard in either ascending or descending order. 

ORAL DISCUSSI01~'. 

MR. LEON S. SENIOR: I jUSt want to refer a moment to Mrl 
Ryan's discussion. I noticed Mr. Fisher's statement in his paper 
today, that the underwriter should be entirely eliminated from the 
study of rate making, and leave it all to the statistician. I t  was, 
therefore, rather refreshing to me to note that Mr. Rubinow sug- 
gested that the theory which Mr. Mowbray introduced is rather 
dangerous for the reason that it would leave too much judgment to 
the safety engineer. Presumably, in the President's opinion, the 
judgment should be left to the underwriter, as I take it. That is, 
Mr. i~[owbray would leave it to the safety engineer and Mr. Rubi- 
now says it is rather dangerous. I don't believe the President has 
stated his reasons. Do you think that in the selection of the pure 
premiums of those classifications, it is preferable to leave the mat- 
ter to the judgment of the underwriter rather than to the judgment 
of the safety engineer ? 

MR. I .  M. RUBL,'q0W: I t  iS unfortunate that I should be callec~ 
upon to answer that question, because I didn't put it up that way. 
I did not try to draw any comparison between the judgment of the 
underwriter and the engineer. My criticism was directed to Mr. 
Mowbray's plan of being only able to assign a difference in value to 
the hazards between small groups. I think that is a rather danger- 
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ous procedure as it worked out. As pointed out by Mr. Ryan, it 
would probably make all the other rates in the several classifications 
be entirely dependent upon the rates of the governing classifications 
to which it was approximated, except as rated up or down by the 
safety engineer, whose judgment would not be much better than 
that of the underwriter. We ought to eliminate individual judg- 
ment as far as possible, anyway. 

What I did want to point out is that if we accept Mr. Ryan's idea 
as expressed in his discussion, we would not use the differential at 
all. You would have to fall back on the experience in different 
states, and then we would ,be confronted with the problem of insuffi- 
cient payroll exposures, and the only solution offered is ~Ir. ~Iow, 
bray's method. Whether the rating is furnished by engineers or 
underwriters it makes little difference ; anyway, it is going to make 
a rough start in guessing what the hazard is. An engineer will 
determine whether a machine is hazardous or not, and his engineer's 
judgment ought to be valuable in preventing particular hazards. 
I don't trust much to quantitative judgment of engineers' estimates, 
even on individual machines, and especially on an industry as a 
whole. I think the safety engineer is not yet nsed to thinking in 
quantitative categories. If  you put the question up to two or three 
engineers in different rooms you would get different results. 

Let me illustrate the results of this method : you know the United 
States Government publishes estimates of crops, and their method 
of getting together estimates of crops is quick. You can imagine 
about ten million farmers, gathering and counting the amount of 
cotton each farmer collected, and at the end of December we know 
more or less how much the cotton crop has been; but you can 
imagine the great difficulty in saying in June or July what the 
crop is likely to be ; yet the government is called upon to make 
estimates of probable crops in the future, and all our produce ex- 
change transactions depend upon those estimates. You know that 
fortunes are made or lost on the day on which the cotton crop report 
is handed out. The method used is to receive estimates from 
thousands of people and average them by counties, then by states, 
and the official aversge must be made from state averages into one 
national average. They have four statisticians who sit in a room 
like little children and they are prohibited from talking to each 
other. They get estimates and 11gure and load and guess, each one 
separately, and after those four estimates are gotten together one 
estimate is telegraphed to New York. 

Now, if some such process was introduced, of four engineers 
making those estimates, I think we would get an honest picture 
from those estimates and be able to judge whether those estimates 
are worth "~ery much. Of course, it is not only a question of 
averages. I t  is often a question of who the engineer is, with the 
strongest personality and ability to compel others to accept his 
estimates. 
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MR. Jos~l'I~I H. WOODWARD: Concerning the particular point 
now under discussion: I don't think the discussion of these details 
ought to be permitted to cover up the tremendous advance in prac- 
tice which is represented by the acceptance of the theory that after 
a scale of pure premiums has been constructed for the classifications 
as a whole, that scale of pure premiums must be multiplied back 
into the exposures and adjusted so that the aggregate pure premium 
produced will agree with the aggregate losses. Although that may 
seem elementary, it is well known that this view has only been 
recently accepted. At the time, for instance, of the enactment of 
the Compensation Law in New York that was not done; and, of 
course, if that is not done, no one dealing with the problem has 
any means of estimating the aggregate error which has been intro- 
duced by what might be called the graduation of the experience 
among the different classifications so as to smooth out the effect of 
accidental fluctuations. The problem is ill many ways not unlike 
the problem of graduating a mortality table. The first test that is 
applied after a mortality table is graduated is to multiply back for 
the ~'hole table so as to test the ag-reement between the graduated 
and ungraduated data. After that is done, then the same test may, 
be made by sections comprising certain age groups. SimiLarly, a 
compensation rate manual should conform with such a test, section 
by section, so far as the volume of payroll exposed permits. 

mS. ALBERT H. :MOW'B]tAY : 

AUTB:OR~S REVIEW OF DISCUSSIONS. 

Mr. Ry.an's analysis showing two fundamental requirements of 
the method I have described is entirely correct, and I am glad he 
has presented it, as it may make clearer the intention of the method. 
He is quite right in pointing out that in the selection of groups 
and the assignment of relative hazard personal judgment is re- 
quired. The real purpose of the method was to, if possible, com- 
bine in a scientific way personal judgnnent and recorded experience, 
and I am glad to note that he finds the principal advantage to be 
that it confines the exercise of personal judgment to a comparatively 
small field, thus rendering it as accurate as humanly possible. I do 
not wish to minimize the strain which even this formula places 
upon those who are attempting to determine relativity in hazard. 
The problem even in its simplest terms is exceedingly difficult. 

I had not found any cases where the formula as originally pre- 
sented caused quite such a deviation in projected from actual losses 
as in the case Mr. Ryan cites. I t  is to be noted, however, that in 
the example he has set, the clash between tl~e rehtivity of fhe indi- 
cated pure premiums and the judgment ratings is extremely severe. 
The reasoning I used led to the original fermula and until Dr. 
Rubinow suggested it the simpler formula did not occur to me, 
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although the results under the modified formula are very much more 
satisfactory, and as I attempted to show in the note appended to 
the paper a slight change in the reasoning develops this formula. 
The example cited in the paper was only one of many worked out 
and the primary purpose was not so much to show the difference iu 
accuracy of the two methods as to explain the method itself. 

l~Ir. Ryan calls attention to what might be considered a more 
obvious method which consists in taking the unweighted average 
pure premium for the group as the basis, applying the judgment 
relativities to determine trial pure premiums for the classifications 
projecting the losses, and then carrying the trial pure premiums by 
a percentage so as to reproduce the losses incurred. When this 
mefl~od is fully eaxried out in such detail it arrives ultimately at 
the same result as by weighted average formula. It,  however, clearly 
lacks the finish and elegance of form of the other formula. Under 
the weighted average formula, proceeding by an orderly method, 
the final result is arrived at and it is known in advance that un- 
less an arithmetical error has been made no further adjustment is 
necessary. The method based upon using the unweighted average 
pure premium for the group is more a cut and fit process, although 
in actual operation it may be no more work than the direct formula. 

~ r .  Ryan suggests that, " I f  any group should contain one or 
more classifications yielding dependable pure premiums, the pure 
premium for the remaining classifications in the group could be 
established even more directly by simply multiplying the depend- 
able pure premiums by the factors of relativity." While the re- 
sults obtained by this method may not differ greatly from tho.qe 
obtained by the original formula, there seems to be both a theo- 
retical and practical objection to it. From a theoretical point of 
view it sets a bad precedent in ignoring absolutely the experience 
upon the minor classifications in fixing their rates. I t  would seem 
that, theoretically at least, all the experience available on any classi- 
fication should have some weight in determining p~emiums to be 
charged. From the practical point of view it may be criticized be- 
cause we would then be compelled to say (assuming we are to deal 
frankly with our assured) to a group of employers: "We  did not 
use our experience with your classification in determining your 
rate, but we did use the experience upon another classification 
which, in our judgment, presented similar, but not necessari~, equal 
hazard, and which did have sufficient payroll exposure. The rate 
has been made, therefore, as a proportion of the rate on this classi- 
fication." 

f i r .  Ryan has suggested that the illustration was rather un- 
usual in that one classification was assumed to have so much larger 
volume of experience than all the others. The illustration was 
chosen in this way to answer the suggestion which had been made 
earlier orally, that a classification which had sufficient exposure 

82 
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should determine its own pure premium, and should not be brought 
into such a combination which might seriously alter the premium . 
on that classification. The illustration shows that under any such 
circumstances of clear dominance the self-determining classification 
would not be materially changed. I f  there were several such classi- 
fications in a group and the use of the formula (lid materially 
change the pure premiums, it would apparently be an indication 
that the judgment ratings of relativity were erroneous. 
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REVIEWS OF BOOKS AND PUBLICATIONS, 

Industrial Accident Statistics. By Frederick L. ttoffman. Bul- 
letin, United States Bureau of Labor Statistics, Whole Number 
157, Industrial Accidents and Hygiene Series No. 5. Washing- 
ton, 1915. 210 pages. 

This bulletin contains a general statement of the accident prob- 
lem in the United States, summaries of the occupational mortality 
statistics of the United States census and of the Prudential In- 
surance Company and of the industrial accident statistics down to 
1913 of the United States Bureau of Mines and of the states of 
New York, Massachusetts, Illinois, and Wisconsin, together with 
brief notices of European accident experience and an account of the 
earlier stages of the movement for uniform accident statistics in 
this country. In appendices are printed a number of official classi- 
fications and report forms. 

The outstanding result of this survey is the paucity of useful 
information respecting industrial accidents in the United S,ares. 
l~one of the states reviewed had published statistics at all adequate 
for accident prevention, for insurance rate making, or even for the 
due administration of workmen's compensation laws. The reports 
of the United States Bureau of Mines were (and are) on a yet 
lower level as respects completeness of reporting and intelligence of 
analysis, with the added drawback of purporting to show an accident 
r.ate which rests upon crude and misleading data. For the average 
number of employes as reported by mine operators is little better 
than a vague guess, and the product of this alleged average by the 
reported number of days worked, divided by 300, is very far indeed 
from giving the true number of full-time workers. Comparisons of 
accident rates upon such a basis are worse than uselessmthey mis- 
lead the uninformed. 

In the absence of any better data, Dr. ttoffman has attempted to 
throw some light upon relative occupational hazard from occupa- 
tional mortality statistics. The results are of very limited value. 
I t  is well known that the assignment to occupations in death cer- 
tificates is far from accurate. Neither is an accident and health 
policy conclusive as to the occupation of the insured at the time of 
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death. The exposures are not stated, so that no fatality rate can 
be given. Dr. Hoffman accordingly has fallen back upon the pro- 
portion of accidental deaths to all deaths--a much poorer indicium 
of occupational hazard than the fatality rate from accidents. Worst 
of all, occupational accidents are not, and from the materials at 
hand cannot be, segregated from accidents not arising out of the 
occupation. It is obvious, e. g., that the proportion of accidental 
deaths among persons of 65 and over can have little relation to 
occupational hazard. Lastly, the whole number of deaths recorded 
is in most instances so small that the percentage possess little sig- 
nificance. 

It is a pity that the editorial policy of the United States Bureau 
of Labor does not admit of critical comment upon statistics re- 
printed from state departments. To publish without comment a 
table which purports to show that automobile manufacturing is three 
times as hazardous as paper and pulp making (Page 53), or such 
an occupational classification as that contained on Pages 72-75, or 
classifications of industrial accidents by nationMity and conjugal 
condition of the injured, can only mislead ~he unwary and make 
the judicious grieve. 

I t  would be utterly unfair, of course, to hold the distinguished 
editor of this bulletin responsible for the quantity and quality of 
his materials. In bringing together and analyzing the scanty in- 
formation available, Dr. lioffman has added one more to the long 
list of services already rendered by him to the cause of industrial 
accidenJ statistics. 

E. H. DOWNEY. 

The Experience Grading and Raring Schedule. By E. G. Richards. 
New York, National Board of Fire Underwriters, 1915. Pp. 
104. 

This book presents a new suggestion for individual rating of fire 
insurance risks based upon classified experience and inspection 
judgment scores. 

Speaking of present rates the author says in his preface it is a 
matter of common knowledge "that  rates as now made are based 
upon judgment only and their scientific adjustment to actual ex- 
perience is impossible." tie makes the further observation, "The 
actual cost of insuring %he component hazards of any particular 
class of property can never, as I believe, be ascertained." It  may 
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be noted in passing that this statement, by implication at least, 
challenges the theory underlying some of our compensation rating 
schedules and some of our statistical plans for studying accidents 
by causes. 

The author is a belie~,er in classified experience as the basis of 
fire insurance rates, but points out that this experience gives only 
average rates. He believes, however, that if state differentials are 
used to cover different conditions in different states and proper 
adjustment made for conflagration hazard--and he discusses at 
length the reasons for such differentials and adjustments the 
entire experience of the United States in a class may be studied in 
certain subdivisions and produce equitable rates for individual 
risks in that class based upon experience. 

He proposes that on inspection each risk be graded on a score 
of 1 to 10 according ~o the inspector's judgment of its relative 
danger (within its class) to a certain group of hazards such as ex- 
ternal exposure, etc. There are some ilve hazard groups in regard 
to which the risk wonld be graded, l=[e would then record experi- 
ence as so subdivided, believes that ~ period of about five years 
would yield a sufficient exposure to develop pure premiums for the 
several grades and classes, and would build up rates from this basis. 

He suggests plans of statistical compilations and includes a 
sketch of Hollerith or Powers Cards to be used in the work. 

The weak point in the plan seems to be in the grading resting: 
upon inspectors' judgments. The author points to such grading 
as practiced by the Manufacturers Mutual nearly forty years ago, 
He also says: 

" A  form of survey for scoring or grading each particular risk 
must necessarily be prepared for occupancy and for each of the 
other fundamental hazards. Possibly a greater number of grading 
surveys will, in practice, be found necessary. Suggested forms for 
grading occupancy, buildings and exposure are in course of prepara- 
tion but cannot be completed in season for this publication. 

"For the grading of towns and cities as to their relative merits 
of public protection, a most excellent schedule has been formulated, 
at the suggestion of this author, by engineers of the Fire Preven- 
tion Committee of the ~ational Board, and the schedule so pre- 
pared has been adopted as the standard system of the National 
Board for the l~nited States." 

Of course, since fire companies generally do not singly carry an 
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entire risk, there will be less difficulty from competitive abuse than 
in compensation insurance, but it would seem not unlikely that 
competition between groups of companies might cause trouble in 
this way unless the grading were done by general boards. 

There seems, however, in this plan to be a valuable suggestion 
for compensation actuaries and casualty companies in testing the 
correctness of results under rating schedules, perhaps replacing ]~'[r. 
Richards's grade scores by the charge or credit developed by the 
schedule and studying the experience of groups of risks receiving a 
certain charge or credit in comparison with the average. 

From this and other points of view Mr. Richards's book should 
be a very interesting study for all casualty actuaries. 

ALBERT H .  ]V[OWBRAY. 

Principles of Labor Legislation. By John R. Commons and John 
B. Andrews. New York, Harper and Brothers, 1916. Pp. 524. 
The increasing number of laws dealing with labor has brought 

the need of a restatement of the principles on which the various 
prohibitions and restrictions that seek to protect the worker in in- 
dustry are based. Under the headings, The Basis of Labor Law, 
Individual Bargaining, Collective Bargaining, the lt[inimum Wage, 
Hours of Labor, Unemployment, Safety and Health, Social In- 
surance, and Administration, the authors discuss these principles. 
There is detailed classification and analysis of each subject under 
numerous subheadings after the historical background of the legis- 
~ n  and the main facts in regard to the need have been made 
~clear. Foreign experience is cited but the emphasis throughout is 
ton American conditions and problems. The subtitles of the chap- 
~ter on the Minimum Wage indicate the approach: the economic 
~ha~s, ~istorical development, standards, methods of operation, re- 
sults, constitutionality. Of each of these classifications there are 
again numerous subdivisions. 

Social Insurance is discussed under the headings of Industrial 
Accidents, Health, 01d Age and Invalidity, Widows and Orphans 
(Life) and Unemployment Insurance. The authors emphasize 
throughout the European methods of providing for these condi- 
tions, especially those developed in Germany. Two difficulties 
make voluntary insurance impracticable, low wages and lack of 
forethought on the part of the worker. To overcome the first, a 
contribution by the employer is necessary. The second must be 
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met by compulsion. State insurance is mentioned but not con- 
sidered fundamental. 

The attitude of the authors is frankly progressive. They believe 
that there are many conditions in industry, detrimental to the 
workers, that can be remedied by legislation. But the book is prac- 
tical throughout. It  outlines the problem, points out how legisla- 
tion has been developed to curb it and then examines the effect of 
such legislation on employer, employee and the public. The en- 
forcement of a law is in each case the final measure of its value-:- 
"a law is really a law only to the extent to which it is enforced." 
For this reason, the main emphasis throughout the volume is on the 
problems of administration. This subject is also treated in file 
concluding chapter. Here are discussed the place of the executive, 
legislative and judicial branches of government in the enforcement 
of labor legislation, but a greater amount of space is given to the 
recently developed industrial commission. 

The struggle between the fundamental principles of the rights of 
the individual as guaranteed under the constitution and the police 
power of the state is clearly shown. It is the problem of determin- 
ing the limits of these rights that has been one of the important 
problems of our courts. 

A critical bibliography and a list of the cases cited, is appended; 
these should prove of value to the student. 

This volume should become a textbook for college classes. No 
other book so adequately covers the field with which this deals. 
Its sphere of usefulness, however, should be wider than this. I t  
should appeal to the citizen, who by it will be furnished with a 
guide to the mass of bills presented to each succeeding legislature. 
He will as a result of his reading be better able to judge what is 
valuable and what is practicable among the measures suggested. 

ALEXANDE]I FLEISHEII, 

Bupervlsor, Welfare Dept. Metropolitan Life Ins. Go. 
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CURRENT NOTES. 

Instruction in, Socia~ Statistics. 

The New York University School of Commerce, Accounts and 
Finance announces a course in the theory and practice of statistics 
(chiefly social statistics) for the fall and winter term of 1916- 
1917. The course comprehends thoroffgh instruction in the ele- 
ments of statistical method and offers training in statistical prac- 
tice by means of extensive laboratory exercises. Mr. William A. 
Hathaway , Assistant Statistician of the American Telegraph and 
Telephone Company, will be the instructor. 

Lectures of Insurance Institute of Hartford. 

The Insurance Institute of Hartford has in preparation a course 
of lectures to be given from October, 1916, to April, 1917, covering 
~he subjects in the examination syllabus of the Casualty Actuarial 
and Statistical Society. The lectures are planned by the Institute 
to assist those of its members who will take the examinations of 
the Society. 

Chamber of Commerce Inquires into Social Insurance. 

The Committee on Insurance of the Pew York Chamber of Com- 
merce is investigating the various phases of social insurance in this 
country and abroad. Special attention will be directed to health 
insurance. The work is in charge of Dr. John F. Crowell, Execu- 
tive Secretary. 

New YorIc City Police Department Report ou Highway Accidents. 

The accompanying table on highway accidents in :New York City 
during 1915 was sent to the Editor by ~Ir. ]~[ills E. Case, Secretary 
of the New York City Police Department, and is part of that De- 
partment's contribution to the literature available on traffic and 
other highway accidents in the United States. So far as known, 
these statistics are the first to be published for any American city 
in such complete form and in accordance with accepted standards 



HIGHWAY ACCIDENTS--NEW YORK~YEAR O1~ 1915. 

:REPORT OlV ACCIDENTS IN  W H I C H  P E R S O N S  W E R E  I N J U E E D  OR K I L L E D  I N  THE STKEETS~ S I D E WA L K S,  F U B L I C  I ~ I O H WA Y S,  OR ON 

THE :ROADS AND W A L K S  IN P U B L I C  P A R K S .  

Nature of Accidents. 

Accidents. I Persons Killed. Persons Injured.  
L 

Under 6 Years 
Non- Total. Male. Female. 6 Years. to 16 Total.  Male. Total. F a t a l  Fatal.  

Years. 

Persons struck b y - -  
Railway trains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 
Street  cars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,771 
Motor  veh ic l e s~  

Passenger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 4,865 
Truck or del ivery . . . . . . . . . . . . . . . . . . . . . . . . .  I 1,212 
Motorcycles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ 377 

Horsedrawn vehic les- -  I 
Passenger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  249 3 
Track or wagon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,441 I00 
Saddle horse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 ... 
Bicycles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3521 

Other  vehicles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72! 1 
Fal ls  and miscellaneous injuries received [ 

while  r iding on, boarding or al ighting I 
from vehicles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,026! 47 

Falls,  e t a ,  while stealing rides . . . . . . . . . . . . . .  313 ' 9 
Collisions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,4281 41 
Other  accidents to vehicles . . . . . . . . . . . . . . . . . . . .  573, 19 

i Runaways . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421 13 
Non-vehicular  acc idents- -  

I Fal l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,005 
H i t  by falling objects . . . . . . . . . . . . . . . . . . . . . . . .  584 1 
Bit ten by dogs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12~ 
Miscellaneous accidents . . . . . . . . . . . . . . . . . . . . .  692 1"6 

ToLls  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .... 22,540 649 

Under 6 Years 
Female. 6 Years.I to 16 

[ Years. 

13 101 13 11 2 I 2 II!  8 3 
77 1,694[ 77 58 19 8 10 1,730 1,227 503 

i 

177 4,688 i 178 127 51 27 72 4,830 i 3,733 1,097 
105 1,107{ 105 82 23 15 43 1,136 885 2 5 1  

... 3771 . . . . . . . . . . . . . . .  414 270 144 
i 

246 3 3 1 252 167 8 5  
2,341 100 75 ~'~ 42 ~'~ 2,379 1,772 607  

16 . . . . . . .  16 13 3 
3 349 i 3 "'2 "'I ... "i  357 226 131 

711 1 1 . . . . . . . . .  71 51 20 

2,979 47 45 2 1 3,026 2,230 796 33 149 
304 i 9 9 ... "'1 7 305 296 9 46 212 

2,387 42 38 4 2 5 2,982 2,489 4 9 3  46 202 
5~4 21 17 4 779 636 1 4 3  l o  
408 13 9 4 "'~ "'/ 483 431 52 23 30 

I 
24 2,9811 30 20 10 ... 2 3,093 1,811 ],282 I 190 ~11 

683 1 ... 1 ... 1 624 436 1~'8 48 108 
12o ... 1 ~  i o i  2 4  26 64 
676 16 i'3 "'3 "4 "'2 708 584 1 2 4  59 196 

21,891i 659 510 149 106 184 23,321 17,366 5,955'  2,301 5,085 

]1 2 
277 I 368 

537 I 1,742 
1441 398 

63 114 

77 92 
629 766 

4 3 o 
71 158 
17 26 

Q~ 
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of statistical practice. During 1915, the Department was enabled 
to undertake statistical work on a larger scale than had heretofore 
been practicable. Forms and methods of tabulation and analysis 
were radically changed. A preliminary statement regarding this 
important enterprise was published in the Current Notes depart- 
ment of the Proceedings, Vol. II,  p. 147. 

Photograph of the Members at the Sixth Meeting. 

The photograph in this number of the Proceedings (p. 334) was 
taken on May 26, 1916, at the Hartford Golf Club, Hartford, Conn. 
Each member is designa~d by a number, as follows: 

(1) Hess (11) Senior (21) Whitney 
(2) Buck (12) Moore, G. D. (22) Flynn 
(3) Williamson (13) Goodwill (23) Rubinow 
(4) Hodgkins (14) Farrer (24) Scattergood 
(5) Hammond (15) Levy (25) Fondiller 
(6) Craig, J . D .  (16) Hunt (26) Ryan 
(7) Craig, A.H.  (17) Garrison (27) Black 
(8) Parker (18) Kime (28) Fallow 
(9) Morris (19) Brockway 

(10) Hughes (20) Woodward 

A I~EVIEW OF TIlE SOCIETY BY THE POST MAGAZII~E AI~D 

INSURANCE M01~ITOR. 

The following notice of the Society and its Proceedings has ap- 
peared in the Post Magazine and Insurance Monitor, the leading 
insurance journal of England. (Vol. LXXVII, No. 20, May 13, 
1916.) 

Casualty Actuarial and Statistical Society of America. 
The establishment in 1914 of the Casualty Actuarial and Statisti- 

cal Society of America marked an important stage in the develop- 
ment of liability insurance in the United States. Its appearance, 
indeed, might have been said to be overdue, seeing that the business 
has been transacted fl~ere for nearly thirty years. There have been 
tariff and rate-making associations which have rendered valuable 
service in the tabulation of experience, the calculation of rates and 
the formulation of methods for conducting the business, but there 
remained a wide field for the activities of a society formed to investi- 
gate its problems on scientific lines. In this country the few actu- 
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arial incursions hitherto made into the field of Employers' Liability 
and Workmen's Compensation Insurance have been distinguished by 
an uninvited readiness to direct, on theoretical lines not wholly 
suited to its needs, the energies of those concerned in its practical 
conduct. But its many difficult problems afford ample scope for the 
application of actuarial and statistical methods. The prime cost of 
the protection to be given and the right method of estimating the 
provision necessary for unsettled claims and unexpired liability are 
mutters especially calling for scientific treatment. 

Rate-making as practised by tariff associations is apt to proceed on 
innccurate premises. Once the pure cost of the risk is calculated, 
the selection of the right loading for commission, expenses and profit 
is ~ matter of practical business sense. But the pure cost itself has 
frequently been calculated by somewhat haphazard and rule of 
thumb methods applied to insufficient data. And we suspect that at 
times it rests on no sounder basis than a compromise between the 
conflicting opinions of competing underwriters. 

We gladly recognize the large amount of valuable work devoted 
to this particular subject by individual investigators in America, 
but we hardly think ~heir views have received all the attention they 
deserve. The problem of estimating the proper provision for ouL- 
standing liabilities is still far from adequate solution, in spite of the 
work bestowed on it by American casualty insurance managers and 
superintendents of insurance departments. The laws on the subject 
of reserves have been framed on the very natural assumptiou that the 
experience of the past would be repeated in the future. Unfortu- 
nately, this has not exactly happened, and the result has been that 
methods of reserve based on favorable experience have fallen to be 
applied when the business was deteriorating. Subsequently, when 
the insufficiency of the estimates had been discovered, more stringent 
standards were applied. Their application coincided with appar- 
ently improved conditions and the resulting strain on the offices bade 
fair to become intolerable. To put the matter shortly, low claim 
percentages due to the rates of premium being adequate were used 
as the basis of reserve when the premiums had been reduced, and high 
claim percentages due to the rates of premium being too low were 
used as the basis of reserve when the premiums had been increased; 
also a low average cost of claim settlement, derived from a period 
when conditions were favorable, was used as the basis of reserves 
when claim settlements were becoming more costly. 

Aims of the Society. 
The young Society will therefore lack neither work nor oppor- 

tunity for usefulness, for it has been called into being to satisfy a 
real need. Its object is expressed as "the promotion of the study of 
statistics and actuarial science as applicable to casualty insurance." 
The list of charter members includes the names of most of the well- 
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known men in the American casualty world--men who have for 
years made it their earnest study to develop file business on sound 
lines and who have been pioneers in the endeavor to clear its prac- 
tise of error. The inaugural meeting was held on November 7, 1914, 
and there have already been issued four records of the proceedings. 
These contain papers of interest and value dealing with the problems 
of workmen's compensation insurance already mentioned, namely, 
the calculation of correct rates of premium and the establishment of 
proper methods for estimating the cost of outstanding claims. The 
solutions of these two problems become to some extent interdepend- 
ent at an early stage in the existence of the business. So soon as an 
attempt is made to correct, by means of actual experience, the 
pioneer rates, based on theory and on the statistics of other countries, 
it  is usually necessary to include as part of the pure cost the reserves 
for unsettled and undeveloped claims, and if these reserves are either 
too great or too small the rates of premium derived from the experi- 
ence will be correspondingly affected. The difficulty is increased by 
the fact that, even if the calculations .are based on the portion of the 
risk already run of[, some assumption must be made as to whether 
the risk is evenly distributed over the period of insurance, and a 
fresh element of uncertainty is thus introduced. 

I t  is clear from the tenor of the papers so far contributed to the 
Transactions of the Society that its members are fully alive both 
to the difficulties and the vital importance of the two main divisions 
of the subject. The following remarks in one paper on the subject 
of workmen's compensation claim reserves are noteworthy : " I t  is of 
the highest importance that claim reserves be ample. The British 
makeshifts in this regard will not. answer; much less will the make- 
shifts which we have been compelled to use in employers' liability 
insurance for want of anything better." While casualty managers 
in this country are aware of the pitfalls of American liability insur- 
ance, they will probably admit in the light of past experience that 
the description of their own methods of estimating for outstanding 
claims as makeshifts is not wholly undeserved. Yet in extenuation 
of past errors they may fairly claim that reserves in this country 
were made on the best estimates obtainable and with every intention 
that they should be adequate; and they may point to the fact, per- 
haps still to be discovered in America, that claims for worlGnen's 
compensation have a singular tendency to cost a great deal more to 
settle than appeared to be at M1 probable when they were first 
notified. 

The papers contributed in the first four parts (constituting Vol- 
ume I )  of the Transactions include some useful actuarial formulas 
for estimating the values of death benefits payable to surviving de- 
pendants by way of annuities reckoned as a percentage of the wages 
of the deceased workman. These are, of course, an important part 
of the problem, but their usefulness is restricted to the assessment 
of the cost of claims actually notified. In  the present stage of the 
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experience, perhaps the greatest difficulty is not ~o assess the cos~ 
of known claims, but to estimate the comparative frequency of acci- 
dents. Valuable work has been done in this direction by Dr. I. )I. 
Rubinow, President of the Society and Chief Statistician in the 
United States to the Ocean Accident and Guarc~ntee Corporation, 
who has constructed a s~ndard table showing the relative distribu- 
tion of 100,000 accidents. In his paper on Scientific Compensation 
t~ates he condenses this table as follows: 

Fatal i t ies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  932 
Total permanent  disability . . . . . . . . . . . . . . . . . . .  133 
Dismemberments  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,300 
Other  permanent  part ial  disability . . . . . . . . . . . .  2,442 
Total  t emporary  cases . . . . . . . . . . . . . . . . . . . . . . . .  94,193 

100~000 

A very little reflection will show that, when the problem of cor- 
rectly assessing the rates of premium to be charged for compensa- 
tion insurance has been solved, the problem of estimating for un- 
settled claims and unexpired liability will, at least in theory, have 
been solved also, although considerable difficulty may remain in 
applying the estimates in practice. But the point is that by com- 
mon consent the pure premium to cover the cost of compensation is 
invariably reckoned as a percentage of the total wages paid, that 
being the most efficient measure of the exposure ~) risk. To this 
pure premium is added a loading to cover commission, expenses and 
~9rofit. Hence, if the pure premium be adequate,, all that is required 
is to set it aside as part of a fund comvosed of all the pure premiums 
out of which to pa3r the cl,qims. If  the actual experience is more 
favorable than that on which the vure premil~m is based, there will 
be a vrofit on the reserve ; if it be less favorable, there will be a loss, 
but these fluctuations would be observed ,nd a repetition of loss 
could be rectified by increasing the standard of reserve. Considera- 
tions of this kind have led to the fallacy of using a percentage of 
the premiums as the standard of reserve. The result, as already in- 
dicated, has been the application of a low percentage, based on a 
favorable experience resulting from high premiums, to a period 
when the premiums to which the percentage was applied had been 
reduced by unwise competition to a dangerously low level. 

Some Problems lot Sohdion. 

In theory this methoc] of setting aside a pure premium fund 
should provide also for the reserve for unexpired risk, but here is 
involved the assumption that the entire pay-roll upon which the 
premium is received is disclosed at the commencement of the risk 
and therefore that the entire premium is received when the contract 
of insurance is entered into. I f  that were the case the fund formed 
from the pure premiums would be sufficient to provide for all the 
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claims which might occur either before or after the end of any year 
of account, in respect of insurances effected during that year. Bu~ 
in practice a large portion of the premiums on workmen's compensa- 
tion policies is not received until the end of the year of risk, or in 
many instances at the end of monthly intervals during the year 
of risk, and then only as a result of an audit of the wage-books of 
the insured conducted at the expense of the insurance company. 
Hence the practical application of the method of establishing, as a 
percentage of the pay-roll, a fund for claims and unexpired risk 
based on the pure cost of the risk assessed would involve the task of 
estimating, at the time each worl~nen's compensation policy was 
effected, the total amount of wages upon which to base the amount 
of the pure premium claim fund ; and, in view of the extent to which 
wages are affected by trade activity or stagnation, a forecast of the 
kind would be a matter of considerable difficulty. The premium 
obtained when tim policy is effected is sometimes only a deposit, 
quite insufficient to cover the risk for more than a short period, and 
at the end of any year of account large amounts may be due to the 
insurance company for risks already carried. Hence the difficulties 
in the way of assessing reserves, either as a percentage of pay-roll, 
or as a proportion of the premiums collected, are very great. 

Nor is the problem of assessing the cost of claims actually reported 
in respect of disabling injuries much simpler. Injuries which on 
their first notification seem relatively slight may cause prolonged 
disablement, or the period of disability may be extended by malinger- 
ing, and a great deal of experience must be accumulated and tabu- 
luted before reliable data are available for the purpose of estimating 
the cost of claims on the basis of an average. And any average thus 
obtained will require frequent correction to take account of the 
tendency of claims to cost more to settle as workpeople become ac- 
quainted with their rights under the law. 

Again, the system of setting aside a fixed percentage of the 
premiums on risks current at the end of the year of account, to 
provide for unexpired risk, is by no means a scientific solution of 
the problem. I t  may leave the eom~.oany with a large amount of un- 
disclosed liability which is only ~rovided for by the concealed asset 
of premillms due in respect of the excess of the true pay-roll over 
the ~reliminarv estimate. Hence even the New York government 
standard of fifty ver cent. of the nremiums on current risks, while 
it might be an excessive vrovision if all the premiums were collected 
in advance, bears no real relation to the inability underfal~en and 
still nnsettled. The fact that the labors of the Society are much 
needed is obvious, and it is clear, too, that its members are in earnest 
in their determination to examine the difficulties thoroughly an~i 
dispose of them effectively. So far, their attention does not seem 
to have been directed to methods for computing unexpired liability. 

The Society's proceedings include an interesting paper on the 
use of the Hollerith machine for tabulating workmen's compensation 



CV~NT ~O~ES. 493 

statistics. Unquestionably, this machine is a great help in classify- 
ing large masses of detail, and when it prints the results of its 
tabulations--as we believe it will ultimately be made to do--it will 
be of even greater service than it is at present. 

The paper in question (by Mr. E. E. Cammack) suggests valuing 
unearned premium reserves by direct computation, but we are in- 
clined to think that, even if a Brunsviga or an arithmometer be used 
for the purpose, the calculation can be done with less work by means 
of a simple summation formula. 

Some attention has been devoted to the subject of schedule rating, 
and interesting papers have been written and discussed. I t  is satis- 
factory to find that the members are fully aware of the practical 
obstacles to the application of a system of reducing premiums for 
risks where safety appliances are in use and increasing them where 
the equipment of the plant is under-average. A scientific system 
of merit-rating is admiraSle in theory. I t  has its counterpart in life 
assurance, where an impaired life is rated up and a total abstainer 
is charged a reduced rate. But life assurance, in spite of keen com- 
petition between rival offices, is conducted with less elasticity than 
casualty insurance, because the chance element in it is confined 
within narrower limits. And any practical casualty underwriter 
will admit that, while reductions in rates are claimed and granted 
on very slender justification, it is far from being an easy matter to 
get back on the bad risks what is given away on the good. 

Examinatior~ Scheme. 

These, however, are practical considerations which will receive due 
attention at the right time. The main point is that the Society is 
formed of men well known in American casualty insurance circles 
as pioneers in the investigation of points of difficulty. I t  proposes 
that its members shall be qualified by examination, and the syllabus 
of the examinations bears evidence of a broad grasp of what ought 
to be known and studied by them. The first two examination papers 
contain some searching questions on matters Of eminently practical 
knowledge and would prove a useful test of the training of candidates 
for membership. The mathematical part of the syllabus includes 
advanced algebra, elementary differential and integral calculus, ele- 
mentary calculus of finite differences, theory of probability and least 
squares; compound interest and annuities-certain; theory of, and 
practical problems in, statistics; and the elements of the theory of 
life annuities and assurances, including the calculation of premiums 
and reserves for the simpler forms of policy. Thus the fundamental 
training of an actuary is to be taken as the starting poin~ of the 
acquirements of the members. Thereto is added a ]mowledge of 
policy forms and underwriting practice in casualty insurance, in- 
cluding personal accident, health, liability, workmen's compensation, 
fidelity, surety, plate glass, steam boiler, burglary, fly wheel, auto- 
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mobile, workmen's collective and credit insurance. This is a very 
wide programme, but a very wise one also. There is much to be done 
in Khe way of pruning and regulating many of the miscellaneous 
branches of casualty insurance which have had their beginnings any 
time within the last sixty years, and of combining the tabulated ex- 
perience of the companies transacting them. Personal accident in- 
surance, for example, has been extended, elaborated and decorated 
with what are known in America as "frills" to an extent which 
would have amazed its original founders, without much real ad- 
vantage to the companies or even, perhaps, to the public. And--al- 
though this is less a matter for scientific treatment than for the 
application of practical common sense to cutting out an abuse of 
competition--steps might well be taken to reduce the high rates of 
agents' commission which have been paid to procure this class of 
business. 

Papers have already been ~resented to the Society on accident 
and health insurance and on burglary insurance statistics. The 
scientific treatment of the latter is perhaps one of the most interest- 
ing developments of latter-day insurance. Most of the principal 
forms of insurance--except, of course, those concerned with war 
risks--aim at indemnifying the insured against the consequences of 
some hazard of nature. Burglary insurance is a tacit recognition 
of the permanence of human villainy and of the fact that even this 
is subjec~ to the law of average, and its inclusion in the purview of 
the Society is an evidence of sound sense. We congratulate the 
founders on their zeal and public spirit and tender our cordial 
wishes for the successful develo!oment of the usefulness of their 
undertaking. 

Thomas Bradshaw has become the Commissioner of Finance and 
City Treasurer of Toronto, Canada. 

Arne Fisher, formerly in the actuarial department of the Equi- 
table Life Assurance Society, is now connected with the Prudential 
Insurance Company in its statistical department. 

Theodore E. Gary has been elected a vice-president of the Fidelity 
and Casualty Company. His new title is Vice-President-Secretary. 

Frederick L. Hoffman's book, entitled "The ~ortality from 
Cancer throughout the World," has been published by the Pruden- 
tial Insurance Company. Copies may be obtained free upon appli- 
cation to the author, by libraries and students of the cancer problem. 

Virgil M. Kime has been appointed actuary of the casualty de- 
partment of the Travelers Insurance Company. 
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I. M. Rubinow has gone to California for six months to act as 
consulting actuary for the Social Insurance Commission of that 
state, appointed in 1915. The Commission has been delegated to 
make a study of all branches of social insurance, and will devote 
special attention to the preparation of a health insurance bill. 

]~Iembers are requested to send to the Editor items for publica- 
tion under Current Notes. 
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Those marked ( t )  were Charter Members at date of  organization, 
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f 
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Amerine, W. M., Actuary, Georgia Casualty Co., 
Macon, Ca. 

Archer, William C., Second Deputy Commissioner, 
State Industrial Commission, 230 Fifth Ave., 
New York. 

Baldwin, F. Spencer, Manager, State Insurance 
Fund, 230 Fifth Ave., New York. 

Benjamin, Roland, Comptroller, Fidelity & Deposit 
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Black, S. Bruce, Statistician, American Mutual Lia- 
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Bradshaw, Thomas, Commissioner of Finance and 
City Treasurer, Toronto, Canada. 
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Brodin, Richard, Office of Miles M. Dawson, Con- 
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Brown, William It., Secretary and Treasurer, Co- 
lumbian National Life Ins. Co., Boston, Mass. 

Buck, George B., Actuary, City of New York Com- 
mission on Pensions, Municipal Building, New 
York. 

Bucklin, Walter S., President, Massachusetts Em- 
ployees Ins. Assn., 185 Devonshire St., Boston, 
Mass. 

Budlong, W. A., Superintendent of Claims, Com- 
mercial Travelers Mutual Accident Assn., Utica, 
N.Y. 

Burns, F. EigMands, Vice-President, ~aryland Cas- 
ualty Co., Baltimore, Md. 

Cammack, Edmund E., Associate Actuary, Aetna 
Life Ins. Co., Hartford, Conn. 

Carpenter, Raymond V., Assistant Actuary, Metro- 
politan Life Ins. Co., 1 Madison Ave., New York. 

Case, Gordon, Assistant Examiner, New York Ins. 
Dept., 165 Broadway, New York. 
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Feb. 25, 1916 

f 

Feb. 19,1915 

"l 

f 

f 

f 

f 

May 26, 1916 

f 

f 

.[ 

f 

May 19,1915 

Oct. 2~, 1915 

f 

May 19,1915 

f 
f 

Close, Charles L., Manager, Bureau of Safety, U. S. 
Steel Corporation, 71 Broadway, New York. 

Cole, Richard H., Actuary. and Assistant Secretary, 
Connecticut General Life Ins. Co., Hartford, 
Conn. 

Collins, Henry, Assistan~ Manager, Ocean Accident 
& Guarantee Corporation, 59 John St., New York. 

Conway, Charles T., Treasurer, Massachusetts Em- 
ployees Ins. Assn., 185 Devonshire St., Boston, 
Mass. 

Copeland, John A., Consulting Actuary, 1709 Third 
National Bank Building, Atlanta, Ga. 

Cowles, W. G., Vice-President, Travelers Ins. Co., 
Hartford, Conn. 

Craig, A. It., National Worl~nen's Compensation 
Service Bureau, 13 Park Row, New York. 

Craig, James D., Assistant Actuary, Metropolitan 
Life Ins. Co., 1 Madison Ave., New York. 

Craig, James M., Actuary, Metropolitan Life Ins. 
Co., 1 Madison Ave., New York. 

Crum, Frederick S., Assistant Statistician, Pruden- 
tial Ins. Co., Newark, N. J. 

Daly, Thomas F., President, Capitol Life Ins. Co., 
Denver, Col. 

Dawson, Alfred B., Office of Miles M. Dawson, Con- 
sulting Actuary, 141 Broadway, New York. 

Dawson, Miles M., Consulting Actuary, 141 Broad- 
way, New York. 

De Kay, Eckford C., Recorder, New York Ins. Dept., 
165 Broadway, New York. 

Dearth, Elmer H., President, Manufacturers and 
Trades Casualty Co., 819 Dime Bank Bldg., De- 
troit, Mich. 

Deutschberger, Samuel, Chief Examiner, Under- 
writers' Association Bureau, New York Ins. Dept., 
165 Broadway, New York. 

Dickey, D. R., Statistician, Casualty CO. of Amer- 
ica, 133 William St., New York. 

Downey, E. H., Special Deputy Insurance Commis- 
sioner, Harrisburg, Pa. 

Dublin, Louis I., Statistician, Metropolitan Life 
Ins. 0o., 1 l~adisoa Ave., New York. 

Dunlap, Earl 0., Actuary, Pittsburgh Life & Trust 
Co., Pittsburgh, Pa. 

Egbert, Lester D., Fidelity & Casualty Co., 92 Lib- 
erty St., New York. 

Epsteen, Saul, Wiggins, Co]. 
Fackler, David Parks, Consulting Actuary, 35 Nas- 

sau St., New York. 
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Feb. 25,1916 

Feb. 19, 1915 

:May 19, 1915 

Feb. 19,1915 

Feb. 19, 1915 

lV[ay 26,1916 

f 

Feb. 25, 1916 

Feb. 19, 1915 

~ay 19, 1915 

f 

Oct. 22, 1915 

Oct. 22, 1915 

Fackler, Edward ]3., Consulting Actuary, 35 Nassau 
St., New York. 

Fallow, Everett S., Travelers Ins. Co., Hartford, 
Conn. 

Farrer, Henry, Statistician, Hartford Accident & 
Indemnity Co., Hartford, Conn. 

Fay, Albert H., Statistician, U. S. Bureau of Mines, 
Washington, D. C. 

Fellows, C. W., Manager, State Compensation Ins. 
Fund, 525 Market St., San Francisco, Cal. 

Fisher, Arne, Prudential Ins. Co. Newark, N. J. 
Fitch, Frank M., Auditor, ]~artford Steam Boiler 

Inspection & Ins. Co., Hartford, Conn. 
Flanigan, James E., Assistant Actuary, Equitable 

Life Ins. Co., Des Moines, Iowa. 
Flynn, Benedict D., Assistant Secretary, Travelers 

Ins. Co., Hartford, Conn. 
Fondiller, ~ichard, State Industrial Commission, 

$30 Fifth Ave., New York. 
Forbes, Charles S., Secretary Liability Department, 

Casualty Company of America, 133 William St., 
~ew York. 

Frankel, Lee K., Sixth Vice-President, Metropolitan 
Life Ins. Co. 1 Madison Ave., New York. 

Franklin, C. H., U. S. Manager, Frankfort General 
Ins. Co., 123 William St., New York. 

Froggatt, Joseph, President, Joseph Froggatt & Co., 
Insurance Accountants, 25 Church St., New York. 

Furze, Harry, Comptroller, Globe Indemnity Co., 45 
William St., New York. 

Garrison, Fred S., Superintendent, Burglary and 
Plate Glass Department, Travelers Indemnity Co., 
Hartford, Conn. 

Gary, Theodore E., Vice-President-Secretary, Fi- 
delity & Casualty Co., 92 Liberty St., New York. 

Clover, James W., Consulting Actuary, University 
of Michigan, Ann Arbor, Mich. 

Goodwin, Edward S., Statistician, Travelers Ins. 
Co., Hartford, Conn. 

Gould, William H., Secretary-Actuary, Jos. Frog- 
gatt & Co., 25 Church St., New York. 

Graham, George, Actuary, Missouri State Life Ins. 
Co., St. Louis, Mo. 

Graham, T. B., Metropolitan Life Ins. Co., 1 Madi- 
son Ave., New York. 

Graham, William J., Superintendent of Group-In- 
surance, Equitable Life Assurance Society, 120 
Broadway, New York. 
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Oct. 22,1915 

Oct. 92,1915 

f 

f 

Oct. 22, 1915 

f 

Oct. 22,1915 

f 

f 

f 

Feb. 25, 1916 

May 19, 1915 

Oct. 22, 1915 

f 

f 

Feb. 19, 1915 

Feb. 19, 1915 

f 

Grandfield, Robert E., Secretary, Industrial Acci- 
dent Board, 1 Beacon St., Boston, Mass. 

Greene, Winfield W., Actuary & Insurance Man- 
ager, State Industrial Commission, State Capitol, 
Denver, Col. 

Hamilton, R. C. L., Comptroller, Hartford Acci- 
cident & Indemnity Co., Hartford, Conn. 

Hammond, H. Pierson, Actuary, Connecticut Ins. 
Dept., Hartford, Conn. 

Hansen, Carl M., Secretary, Accident Prevention 
Department, National Workmen's Compensation 
Service Bureau, 13 Park Row, New York. 

Hatch, Leonard W., Chief Statistician, State Indus- 
trial Commission, Albany, N. Y. 

Hess, Herbert, Statistician, Massachusetts Bonding 
& Ins. Co., Boston, Mass. 

Hillas, Robert J., President, Fidelity & Casualty Co., 
92 Liberty St., New York. 

Hoage, R. J., Statistician, Industrial Insurance 
Commission, Olympia, Wash. 

Hodgkins, L. G., General Manager, Massachusetts 
Rating and Inspection Bureau, Boston, Mass. 

Hoffman, Frederick L., Statistician, Prudential Ins. 
Co., Newark, N. J. 

Holland, Charles H., General Manager, Royal In- 
demnity Co., 84 William St., New York. 

Hughes, Charles, Auditor & Assistant Actuary, New 
York Ins. Dept., 165 Broadway, New York. 

Hunt, B. A., Actuary, Liability Dept. Aetna Life 
Ins. Co., Hartford, Conn. 

Hunter, Arthur, Actuary, New York Life Ins. Co., 
3! ,~ Broadway, New York. 

Jackson, Charles W., Actuary, Postal Life Ins. Co., 
35 Nassau St., New York. 

Johnson, William C., Equitable Bldg., Equitable 
Life Assurance Society, Boston, Mass. 

Kime, Virgil 1V[., Actuary, Casualty Dept. Travelers 
Ins. Co., Hartford, Conn. 

King, Walter I., Actuary, Columbian National Life 
Ins. Co., Boston, Mass. 

Kopf, Edwin W., Metropolitan Life Ins. Co., 1 
Madison A~e., New York. 

Iraird, John M., Assistant Actuary, Connecticut 
General Life Ins. Co., Hartford, Conn. 

Landis, Abb, Consulting Actuary, First National 
Bank Building, Nashville, Tenn. 

Law, Frank E., Vice-President, Fidelity & Casualty 
Co., 92 Liberty St., New York. 
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~Iay 19,1915 

f 

f: 

Feb. 19,1915 

Feb. 19, 1915 

f 

f 

]/Iay 19, 1915 

Feb. 19, 1915 

Oct. ~ ,  1915 

t 

f 

f 

f 

f 

f 

~fay 19,1915 

f 

f 

Lawson, F. W., U. S. Manager, London Guarantee 
& Accident Co., Ltd., 134 So. La Salle St., Chi- 
cago, Ill. 

Leal, J. R., Actuary, Florida Ins. Dept., State Capi- 
tol, Tallahassee, Fla. 

Leslie, William, Secretary-Actuary, State Compen- 
sation Ins. Fund, 425 Market St., San Francisco, 
Cal. 

Lubin, Harry, State Industrial Commission, 230 
Fifth Ave., New York. 

Luckett, D. G., Secretary, United States Casualty 
Co., 80 Maiden Lane, New York. 

Maddrill, James D., Travelers Ins. Co., Hartford, 
Conn. 

Magoun, W. I7., General ~[anager, Pennsylvania 
Compensation Rating & Inspection Bureau, Fi- 
nance Bldg., Phila., Pa. 

Marsh, W. B., Business Manager, The Economic 
World, 80 Wall St., l~ew York. 

~[aycrink, Emma C., New York Ins. Dept., 165 
Broadway, New York. 

Mead, Franklin B., Secretary & Actuary, Lincoln 
National Life Ins. Co., Fort Wayne, Ind. 

~Ieeker, Royal, Commissioner, Bureau of Labor 
Statistics, U. S. Dept. of Labor, Washington, 
D.C.  

~Iichelbacher, G. F., Statistician, National Work- 
men's Compensation Service Bureau, 13 Park 
Row, New York. 

Miller, David W., 354 New York Ave., Brooklyn, 
N.Y. 

Milligan, Samuel, Metropolitan Life Ins. Co., 1 
Madison Ave., l~ew York. 

Mitchell, J. F., Secretary, Maryland Casualty Co., 
Baltimore, Md. 

~Ioir, Henry, Actuary, Home Life Ins. Co., 256 
Broadway, l~ew York. 

Moore, George D., Statistician, Royal Indemnity Co., 
84 William St., New York. 

~oore, W. S., Secretary-Treasurer, Guarantee Bond- 
ing & Ins. Co., Wichita, Kan. 

]~orris, Edward B., Actuary, Travelers Ins. Co., 
Hartford, Conn. 

~forrison, 5ames, Accountant, Royal Indemnity Co., 
84 William St., l~ew York. 

Mowbray, Albert H., Secretary and Actuary, ~[assa- . 
chusetts Employees Ins. Assn., 185 Devonshire 
St., Boston, Mass. 
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f 

f 

f 

May 26, 1916 

f 

Feb. 19,1915 

Oct. 22,1915 

f 

Feb. 19,1915 

Feb. 19, 1915 

Mullaney, Frank R., Fidelity & 0asualty Co., 92 
Liberty St., New York. 

Nicholas, L. A., Statistician, Accident Department, 
Fidelity & Casualty Co., 92 Liberty St., New 
York. 

0lifters, Edward, Actuary, A Sul America, l~io-de- 
Janeiro, Brazil. 

Orr, Robert K., Secretary and General Manager, 
Michigan Employers Casualty Co., Lansing, 
Mich. 

Otis, Stanley L., Actuary, National Workmen's Com- 
pensation Service Bureau, 13 Park Row, New York. 

Pallay, Julius J., Statistician, London Guarantee 
& Accident Co., Ltd,, 134 So. La Salle St., Chi- 
cago, Ill. 

Parker, Jr., John M., Secretary Accident and Li- 
ability Department, Aetna Life Ins. Co., Hart- 
ford, Conn. 

Reiter, Charles G., Assistant Actuary, Metropolitan 
Life Ins. Co., 1 Madison Ave., New York. 

Remington, Charles H., Assistant Treasurer, Aetna 
Life Ins. Co., Hartford, Conn. 

Rolph, Mrs. Dorothy M., Deputy Commissioner of 
Insurance, State Capitol, Denver, Col. 

Rowe, J. Scofield, Vice-President, Aetna Life Ins. 
Co., Hartford, Conn. 

Rubinow, I. M., Secretary, Social Insurance Com- 
mittee, American Medical Assn., 131 E. 23rd St., 
New York. 

Ryan, Harwood E., Associate Actuary, New York 
Ins. Dept., 165 Broadway, New York. 

Saxton, Arthur F., Chief Examiner of Casualty 
Companies, New York Ins. Dept., 165 Broadway, 
New York. 

Scattergood, Claude E., Assistant Secretary, Fidel- 
ity & Casualty Co., 92 Liberty St., New York. 

Scheitlin, E., Statistician, G]obe Indemnity Co., 45 
William St., New York. 

Senior, Leon S., Manager & Secretary, Compensa- 
tion Inspection Rating Board, 135 William St., 
New York. 

Smiley, J. W., Actuary and Chief Accountant to 
the West Virginia State Compensation Commis- 
sioner, Charleston, W. Va. 

Smith, George Lambert, Comptroller, New England 
Casualty Co., 4 Liberty Square, Boston, Mass. 

Stone, John T., President, Maryland Casualty Co., 
Baltimore, Md. 
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0ch 22, 1915 

t 

May 19, 1915 

t 

Oct. 22, 1915 
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Strong, Wendell M., Associate Actuary, Mutual Life 
Ins. Co., 32 Nassau St., New York. 

Strong, William Richard, Secretary, London Guar- 
antee and Accident Co., Ltd., London, Eng. 

Sullivan, Robert J., Secretary Liability Department, 
Travelers Ins. Co., Hartford, Conn. 

Thiselton, Herbert C., General Manager, London 
Guarantee and Accident Co., Ltd., London, Eng. 

Thompson, John S., Assistant Actuary, Mutual Life 
Ins. Co., 32 Nassau St., New York. 

Train, John L., Secretary-General Manager, Utica 
Mutual Compensation Ins. Corp., 110 Genesee 
St., Utica, New York. 

Whitney, Albert W., General ~anager, National 
Workmen's Compensation Service Bureau, 13 
Park Row, New York. 

Wilson, Herbert M., Director of Department of In- 
spection and Safety, The Associated Companies, 
2407 First National Bank Building, Pittsburgh 
Pa. 

Wolfe, Lee J., Consulting Actuary, 165 Broadway, 
New York. 

Wolfe, S. Herbert, Consulting Actuary, 165 Broad- 
way, New York. 

Woodward, Joseph H., Actuary, State Industrial 
Commission, 230 Fifth Ave., New York. 

Young, William, Assistant Actuary, New York Life 
Ins. Co., 346 Broadway, New York. 

ASSOCIATES. 

The following have been enrolled as Associates ~apen examination by the 
Society. 

Date Enrolled 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Baxter, Don. A., Assistant Deputy Ins. Commis- 
sioner, Michigan Ins. Dept., Lansing, Mich. 

Brann, Ralph M., Assistant Manager, State Com- 
pensation Ins. Fund, Denver, Col. 

Brockway, U. H., Travelers Ins. Co., Hartford, 
Conn. 

Buffier, Louis, Jr., State Ins. Fund, 230 Fifth 
Ave., New York. 

Feder, Marcy, Assistant Examiner, New York Ins. 
Dept., 165 Broadway, New York. 

Levy, S. Leon, Ocean Accident & Guarantee Cor- 
poration, 59 John St., New York. 
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Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Date of Death 
Aug. 20, 1915 

July 24, 1915 

McGuire, Vincent G., State Industrial Commis- 
sion, 230 Fifth Ave., New York. 

Miiller, Fritz, New York Life Ins. Co., 346 Broad- 
way, New York. 

Tilson, Howard, Manager, Illinois Division, Acci- 
dent Prevention Dept., Workmen's Compensa- 
tion Service Bureau, Insurance Exchange, Chi- 
cago, Ill. 

Van Tuyl, Hiram 0., Assistant Examiner, New 
York Ins. Dept., 165 Broadway, New York. 

Williamson, W. R., Assistant Actuary, Life Dept., 
Travelers Ins. Co., Hartford, Conn. 

Wood, Donald M., of Childs, Young & Wood, In- 
surance Exchange, Chicago, Ill. 

Woodman, Charles E., Examiner, New York Ins. 
Dept., 165 Broadway, New York. 

DECEASED FELLOWS. 

Montgomery, William J., State Actuary, Boston, 
Mass. (Admitted Feb. 19, 1915) 

Phelps, Edward B., Editor, The American Under- 
writer, New York. (Charter Member) 

SCHEDULE OF ~EMBERSHIP~ ~I"AY 26~ 1916. 

Membershlp, February 25, 1 9 1 6 .  ~ ~  
Addition: ] 1 3 4 5  

By Election--May 26, 1916 . . . . . . . . . .  
Membership, May 26, 1916 . . . . . . . . . . . . . .  [ ~  
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2~LBSTBACT FROM THE MINUTES OF T~'E MEETING, 
MXY 26 AND 27, 1916. 

The sixth regular meeting of the Casualty Actuarial and Statis- 
tical Society of America was held in the Assembly Hall of the 
Travelers Insurance Company, Hartford, Connecticut, on May ]6 
and 27, 1916. 

President Rubinow called the meeting to order at 10 A.M. The 
roll was called, showing the following thirty-one Fellows and three 
Associates present : 

FELLOWS. 
BLACK FONDILLER MOORE, G. D. 
BUCK GARRISON ]~ORRIS 
BUDLONG GOODWIN I~UBINOW 
CAMMACK IIAMMOND I~YAN 
CRAIG, A. I~. ]:lESS SOATTERG00D 
CRAIG, J .D .  HODGKINS SENIOR 
DUBLIN HUGHES SULLIVAN 
FALLOW I~UNT WHITNEY 
FARRER KIME WOODWARD 
FISHER LAIRD 
FLYNH B~ADDRILL 

ASSOCIATES. 
BROCKWAY LEVY WILLIAIV[SON 

The President delivered an address upon "The Relation between 
Private and Social Insurance," printed in this number. 

The minutes of the meeting held February 25, 1916, were ap- 
proved as printed in the Proceedings. 

The Council reported affirmative action as follows: 
That the requirement that candidates for Associate membership 
take Parts I and II  of the Syllabus be suspended until but not 
including the examinations to be held in May, 1918. 
That the names of candidates who shall be successful in passing 
the Society's examinations shall be enrolled as members, as of the 
next meeting of the Society after the examination results are 
announced. 
It  was moved and carried that the report of the Council be 

adopted by the Society. 
The Conncil recommended the following four men for election 

to Fel]owshb) in the Society, without examination, under the terms 
of Article I I I  of the Constitution : 

Bucklin, Wa]ter S., President, Massachuse~s Employees Ins. 
Assn.. 185 Devonshire St., Boston, Mass. 

Crum, Frederick S., Assistant Statistician, Prudential Ins. Co., 
Newark, N. J. 



~INUTES. 507 

Frankel, Lee K., Sixth Vice-President, Metropolitan Life Ins. 
Co., 1 Madison Ave., New York. 

Parker, Jr., John M., Secretary, Accident and Liability Depart- 
ment, Aetna Life Ins. Co., Hartford, Conn. 

After ballot, these nominees were declared duly elected Fellows. 
The reports of the Treasurer and the Editor were read and ac- 

cepted. The report of the Committee on Examinations, which was 
submitted by its chairman and accepted, stated that the committee 
had prepared and published a pamphlet of recommendations for 
study in connection with the Society's examinations. 

The following amendment to the Constitution, proposed and ap- 
proved by the Council, was brought in due and regular form before 
the Society so that action concerning it might be taken by the 
Society at its next annual meeting in October, 1916. 

Present matter proposed to be eliminated is in parentheses; 
new matter is underlined. 

CONSTITUTION 
Article IV.--Officers and Council. The officers of the Society 

shall be a President, two Vice-Presidents, a Secretary-Treas- 
urer (and), an Editor (-Librarian), and a Librarian. 

BY-L~ws. 

Article III.--Duties of O/ricers. 
Fourth paragraph. The Editor (-Librarian) shall, under the 

general supervision of the Council, Lave charge of alt matters 
connected with editing and printing the Society's publications. 
The Proceedings shall contain only the proceedings of the meet- 
ings, original papers or reviews written by members, discussions 
on said papers and other matter expressly authorized by the 
Council. 

Fifth paragraph. The (Editor-) Librarian shaH, (also) under 
the general supervision of the Council, have charge of the books, 
pamphlets, manuscripts and other literary or scientific material 
collected by the Society. 

The papers printed in this number were read or presented. 
The Society adjourned for recess at 1 P.I~I. 
Luncheon was served at the Hartford Golf Club. 
The Society reconvened on May 27, 1916, at 9.30 A.M. 
The reading and presentation of papers was resumed and the 

papers read at this meeting and the October, 1915, meeting were 
discussed. 

A vote of thanks was given to the ~artford members for the 
Hospitality extended to the Society and to the Trave]ers Insurance 
Company for the use of its assembly hall. 

"Upon motion, fhe meeting adjourned .at I P.M. 
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CONSTITUTION. 

ADOPTED FEBRUARY 19, 1915. 

AaTICLE I. Name. This organization shall be called THE 
CASUALTY ACTUARIAL AND STATISTICAL SOCIETY OF A~ERICA. 

A~TICLE II.--Ob]ect. The object of the Society shall be the 
promotion of actuarial and statistical science as applied to the prob- 
lems of casualty and social insurance by means of personal inter- 
course, the presentation and discussion of appropriate papers, the 
collection of a library and such other means as may be found 
desirable. 

The Society shall fake no partisan attitude, by resolution or 
otherwise, upon any question relating to casualty or social insurance. 

AaTICLE III.--Membership. The membership of the Society 
shall be composed of two classes, Fellows and Associates. Fellows 
only shall be eligible to office or have the right to vote. 

The Fellows of the Society shall be the present members and 
those who may be duly admitted to Fellowship as hereinafter pro- 
vided. Any Associate of the Society may apply to the Council for 
admission to Fellowship. If  his or her application shah be ap- 
proved by the Council with not more than one negative vote he or 
she shall become a Fellow on passing such final examination as 
the Council may prescribe. Otherwise no one shall be admitted as 
a :Fellow unless recommended by a duly called meeting of the 
Council with not more than one negative vote followed by a ballot 
of the Society with not more than four negative votes and not less 
than twenty affirmative votes. 

Any person may, upon nomination to t]~e Council by two Fellows 
of the Society and approval by the Council of such nomination with 
not more than one negative vote, become enrolled as an Associate of 
the Society provided that he shall pass such examination as the 
Council may prescribe. 

ARTICLE IV.--O~cers and Council. The officers of the Society 
shall be a President, two Vice-Presidents, a Secretary-Treasurer, and 
an Editor-Librarhn. The officers with ex-Presidents, ex-Vice- 
Presidents and four other Fellows shall constitute the Council. 

AaTICLE V.---ElecHon of 01~cers and Council. The officers shall 
be elected by a majority ha]lot at the annual meeting for the term 
of one year and two members of the Council shall, in a similar 
~manner, be annually elected to serve for two years. The President 
and Vice-Presidents shall not be eligible for the same office for 
more than two consecutive years nor shall any retiring member of 
the Council be eligible for re-election at the same meeting. 

AaTZCLE VI.---Dut~es of O[ficers and Council. The duties of the 
officers shall be such as usually appertain ~o their respective offices 
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or may be specified in the by-laws. The duties of the Council shall 
be to pass upon candidates for membership, to decide upon papers 
offered for reading at the meetings, to supervise the examination 
of candidates and prescribe fees therefor, to call meetings, and, 
in general, through the appointment of committees and otherwise, 
to manage the affairs of the Society. 

ARTICLE VII. Meetinjs. There shall be an annual meeting of 
the Society on such date in the month of October as may be fixed 
by the Council in each year, but other meetings may be called by 
the Council from time to time and shall be called by the President 
at any time upon the written request of ten Fellows. At least two 
weeks notice of all meetings shall be given by the Secretary. 

ARTICLE VIII.--Quorum. A majority, or seven members, of the 
Council shall constitute a quorum. Twenty Fellows of the Society 
shall constitute a quorum. 

A~TIOLE IX.----Expulsion or Suspens~o~ of Members. Except 
for non-payment of dues no member of the Society shall be expelled 
or suspended save upon action by the Council with not more than 
one negative vote followed by a two-thirds ballot of the Fellows 
present and voting at a meeting of the Society. 

ARTICLE X.---Amendments. This constitution may be amended 
by an affirmative vote of two-thirds of the Fellows present at any 
meeting held at least one month after notice of such proposed 
amendment shall have been sent to each Fellow by the Secretary. 

BY-LAWS. 

ARTIOL~ L--Order of Business. At a meeting of the Society 
the following order of business shall be observed unless the Society 
votes otherwise for the ~ime being: 

1. Calling of the roll. 
2. Address or remarks by the President. 
3. Minutes of the last meeting. 
4. Report by the Council on business transacted by it since the 

last meeting of the Society. 
5. New membership. 
6. Reports of officers and committees. 
7. Election of officers and Council (at annual meetings only). 
8. Unfinished business. 
9. New business. 

10. Reading of papers. 
11. Discussion of papers. 
AETICLE II.--Council Meetings. ~leetings of the Council shall 

be called whenever the President or three members of the Council 
so request, but not without sending notice to each member of the 
Council seven or more days before the time appointed. Such notice 
shall state the objects intended ~o be brought before the meeting, 
and should other matter be passed upon, any member of the Council 
shall have the right to re-open the question at the next meeting. 
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ARTICLE III.--Duties of 01~cers. The President, or, in his 
absence, one of the Vice-Presidents, shall preside at meetings of the 
Society and of the Council. At the Society meetings the presiding 
officer shall vote only in case of a tie, but at the Council meetings he 
may vote in all cases. 

The Secretary-Treasurer shall keep a full and accurate record of 
the proceedings at the meetings of the Society .and of the Council, 
send out calls for the said meetings, and, with the approval of the 
President and Council, carry on the correspondence of the Society. 
Subject to the direction of the Council, he shall have immediate 
charge of the office and archives of the Society. 

The Secretary-Treasurer shall also send out calls for annual 
dues and acknowledge receipt of same; pay all bills approved by the 
:President for expenditures authorized by the Council of the Society; 
keep a detailed account of all receipts and expenditures, and pre- 
sent an abstract of the same at the annual meetings, after it has 
been audited by a committee of the Council. 

The :Editor-Librarian shall, under the general supervision of the 
Council, have charge of all matters connected with editing and 
printing the Society's publications. The Proceedings shall contain 
only the proceedings of the meetings, original papers or reviews 
written by members, discussions on said papers and other matter 
expressly authorized by the Council. 

The Editor-Librarian shall also, under the general supervision 
of the Council, have charge of the books, pamphlets, manuscripts 
and other literary or scientific material collected by the Society. 

ARTICLE IV.-----Dues. The dues shall be ten dollars ~or Fellows 
and five dollars for Associates payable upon entrance and at each 
annual meeting thereafter, except in the case of Fellows not resid- 
ing in the United States, Canada, or ~Iexico, who shall pay five 
dollars at the times stated. 

It  shall be the duty of the Secretary-Treasurer to notify by marl 
any Fellow or Associate whose dues may be six months in arrears, 
and to accompany such notice by a copy of this article. I f  such 
Fellow or Associate shall fail to pay his dues within three months 
from the date of mailing such notice, his name shall be stricken from 
the rolls, and he shall thereupon cease to be a Fellow or Associate of 
the Society. He may, however, be reinstated by vote of the Council, 
and upon payment of arrears of dues. 

AaT~cT~ V.--Amendments. These by-laws may be amended by 
an affirmative vote of two-thir~s of ~he Fellows present at any meeN 
ing held at least one month after notice of the proposed amendment 
shall ]lave been sent to each Fellow by the Secretary.' 
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RULES I~EGARDING EXAMINATIONS FOR _A__DI~LISSION TO 
THE SOCIETY. 

The Council adopted on March 29, 1915, the following rules 
providing for the examination system of the Society: 

1. Examinations will be held on the first Wednesday and Thurs- 
day during the month of May in each year in such cities as will be 
convenient for three or more candidates. 

2. Application for admission to examination should be made on 
the Society's blank form, which may be obtained from the Secretary- 
Treasurer. No applications will be considered unless received be- 
fore the fifteenth day of March preceding the dates of examination. 

3. A fee of $5.00 will be charged for admission to examination. 
This fee is the same whether the candidate sits for one or two parts 
and is payable for each year in which the candidate presents himself. 
Examination fees are payable to the Secretary-Treasurer and must 
be in his hands before the fifteenth day of March preceding the 
dates of examination. 

4. The examination for Associateship consists of four parts. 
Not more than two parts can be taken in the same year and no 
credit will be given for the passing of any part unless all previous 
parts have been passed during the same or previous years. 

5. In the case of applicants not less ~han thirty years of age, 
who have had not less than five years' experience in actuarial or 
statistical work in insurance offices, the Council may, upon receipt 
of satisfactory evidence of general education, waive the passing of 
Parts I, I I  and I I I  of the Associateship examination. Such appli- 
cants may thereupon become Associates by passing Part IV of the 
Associateship examination. 

6. Admission to :Fellowship examinations is granted only to those 
who are Associates of the Society. The examination for Fellowship 
is dividecl into two parts. No candidate will be permitted to present 
himself for Part I I  unless he has previously passed in Part I or 
takes Parts I and I I  in the same year. If  a candidate takes both 
parts in the same year an/] passes in one and fails in the other, 
he will be given credit for the part passed. 

7. As an alternative to the passing of Part I I  of the Fellow- 
ship examination, a candidate may elect to present an original 
thesis on an approved subject relating to casualty or social insurance. 
Candidates electing this alternative should communicate with the 
Secretary-Treasurer as to the approval of the subject chosen. All 
theses must be in the hands of the Secretory-Treasurer before the 
first Thursday in Y[ay of the year in which they are to be considered. 
Where Part I of the Fe]lowship examination is not taken during 
the same year, no examination fee will be required in connection 
with the presentation of a thesis. All theses submitted are, if 

84 
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accepted, to be the property of the Society and may, with the ap- 
proval of the Council, be printed in the Proceedings. 

8. In Part II  of the Fellowship examination the papers will be ao 
arranged that it will be necessary, for the candidate to write on only 
three of the four prescribed topics in order to obtain full credit. 

9. Special attention ~s called to the follougng important exceptio~ 
to the above rules effective as respects the year 1917. ]~xaminations 
will be regularly held in ]flay, 1917, but in the case of candidatas 
for Associateship presenting themselves at that time the passing of 
Parts I and II  will be waived and the candidates will be required to 
take Parts I I I  and IV only. Commencing with 1918, candidates 
for Associateship will be expected to pass in all four Parts of the 
Syllabus. 

SYLLABUS OF EXA3~INATIONS. 

For Enrollment as Assodate. 

Part I: 
1. Elementary algebra up to and includin~ the binomial 

theorem. 
2. Elementary plane trigonometry including the use of 

logarithms. 
3. Elementary plane analytical geometry. 
4. Double entry bookkeeping. 

Part I I  : 
1. Advanced algebra. 
2. ]~lementary differential and integral calculus. 
3. Elementary calculus of finite differences. 
4. Theory of probability and least squares. 

Part III: 
I. Compound interest and annuities-certain. 
2. Theory of statistics. 
3. Elements of the theory of life annuities and assurances, in- 

cluding the calculation of premiums and reserves for the 
simpler forms of policy. 

4. Elements of economics. 
Part IV : 

1. Practical problems in statistics. 
2. Policy forms and underwriting practice in casualty insur- 

ance, viz. : Personal accident, health, liability, workmen's 
compensation, fidelity, surety, plate glass, steam boiler, 
burglary, fly wheel, automobile, workmen's collective, 
credit. 

3. Practical problems in insurance accounting and statistics, 
including the oreparation of annual statements. 

4. Insurance law, including ~he more important statutes of the 
United States and Canada relating to casualty insurance. 
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For Admission as Fzllow. 
Part I :  

1. Calculation of premiums and reserves for accident, sickness, 
workmen's compensation and other branches of casualty 
insurance. 

2. Inspection of risks; adjustment and settlement of claims. 
3. Investments of insurance companies. 
4. Current problems in workmen's compensation and other 

branches of casualty insurance 
Part I I :  

1. Principles and history of social insurance. 
2. Compilation and use of census or other government statis- 

tics relating to population, mortality, invalidity, sickness, 
unemplo.~nnent, old age and allied matters. 

3. Systems of invalidity, old age and unemployment insurance. 
4. Calculation of premiums for and valuation of pension funds. 

A copy of a pamphlet entitlea ~ ~ecommendations for Study in 
Connection with the Examinations of the Casualty Actuarial and 
Statistical Society of America" may be obtained upon application 
to the Secretary. 
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EXAMII~ATIONS OF TI=[E SOCIETY. 

CO~ITTE~ o~ EXAMINATIONS. 

GEO~eE D. MOORE (C~AI~AN) 
Louis I. DUBLIN GUSTAV F.  I~ICHELBACHER 
CHARLES S. FORBES HARWOOD E.  I~YAIV 

EXAMINATION FOR ENROLLMENT AS ASSOCIATE. 

HELD ON M~Y 3, 1916. 

PART I I I .  FIRST PhPE~. 

Time Allowed, Three Hours. 

Select any s ~  of the following questions: 
1. (a) Two notes---one of face value $200.00, due in one year, 

the other of face value $300.00, due in two years, are purchased 
for $450.00. What effective rate of interest is realized ? 

(b) Prove and interpret verbally the following formula: 
1 = i a ~  -}- v ~. 

(c) State symbolically the difference between discount at simple 
interest, discount at compound interest and commercial discount. 

2. (a) Explain the "marginal  u t i l i ty"  theory of value. 
(b) Define real wages. 

3. What are the chief characteristics and uses of the coefficient of 
dispersion ? 

4. (a) I f  v, v 2, v 3, . . . ,  represent the values of 1 due 1, 2, 3, 
. . . ,  years in the future and I~, 1~+1, l~+~, . . . ,  the number of per- 
sons who have attained the exact ages z, x-}-1, x ~ 2, . . . ,  find 
the present value of a series of payments of 1 payable at the end 
of each year completed by a person now aged x. 

(b) Express the result in commutation symbols. 
5. Explain the advantage of the following type expressions: 

Arithmetic average, 
]l~ode, 
l~edian. 
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6. A mine is purchased for $10,000; at the end of the first year 
$5,000 is spent for improvements; at the end of the second year 
$4,000; at the end of the third year $2,000 ; the mine has now been 
placed on an earning basis and begins to yield $5,000 a year in 
perpetuity at the beginning of the fourth year. .What is its capital- 
ized value on the basis of a 10 per cent. effective rate of interest? 

T. (a) The premium for a three year steam boiler policy payable 
in one sum, amounts to $300. What loading should be applied, 
assuming 5 per cent. interest, if the premium is payable in three 
equal annual installments, and what loading should be applied, 
assuming 5 per cent. interest, if the premium is payable in three 
annual installments of 50 per cent., 30 per cent. and 20 per cent. 
respectively. 

(b) Define force of interest and prove that force of interest equals 
force of discount. 

PaR~ III.  S~COND PAPER. 

Time Allowed, Three Hours. 

Select any s~z of the follow~ng questions: 

8. (a)How long will it take money to treble itself at 5 per cent. 
effective interest? 

Given log (1.05) ~.02119 
log 3 ~.47712 

(b) Prove that discount is interest payable in advance. 
9. Assume that there are 100 men who desire to buy for their 

families the right to receive $500, at the end of the year in which 
they die; that all the men are now aged 30 ; that the limit of life 
for the group is age 33 ; that 20 will die in the first, 30 in the 
second and 50 in the third year. What must each man pay for 
this right on the assumption that a ~ per cent. effective rate of 
interest can be earned ? 

10. What do you understand by the following terms: 
(a) ~'[althusianism, 
(b) Standard of living, 
(c) Single tax. 

11. (a) What determines the rent of a given property? 
(b) Define commercial pa~er. 

12. (a) How would you explain the necessity for reserves under 
ordinary life insurance policies to a person who knows nothing about 
life insurance ? 

(b) What is a mortality table? 
(c) Define an " Expectation of Life." 
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13. Define "coefficient of correlation" and "probable error." 
What use would you make of the "probable e r ro r"  in the interpre- 
tation of a "coefficient of correlation ?"  

14. (a) A claim under a workmen's compensation policy is pay- 
able in weekly installments of " X ' "  dollars for 300 weeks. Derive 
a formula to obtain the present value, assuming 6 per cent. effective 
rate of interest. 

(b) When the nominal rate of interest is 4 per cent., what is the 
effective rate when convertible quarterly ? 

HELV O~ MAY 4, 1916. 

PART IV. FIRST PAPER. 
Time Allowed, Three Hours. 

Select any five of t~6 follow{~g quesHons : 

1. Illustrate the following table graphically. 
Death rates from typhoid fever per 100,000 living. 

rural parts of registration states compared. 
Cities and 

Year.  

1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 

Rates per IQ0,000. 

Cities. 

28.5 
26.4 
25.8 
24.6 
24.0 
22.0 
33.4 
30.8 
23.5 
19.4 
22.4 
18.6 
15.5 
16.1 

Rural .  

34.6 
28.8 
26.9 
24.6 
23.7 
23.1 
27.8 
25.1 
23.2 
20.9 
23.3 
22.2 
17.0 
19.6 

2. (a) In  a recent study of workmen's compensation rates, it was 
determined that the ~ercentage of expense loading should vary as 
between New York and Pennsylvania. Give reasons to justify such 
a distinction and show how you would proceed to establish the ex- 
pense loading required for New York business. 

(b) What information is contained in the manual of rates em- 
ployed in liability and workmen's compensation underwriting ? 

(c) By what procedure is such a manual constructed? 



517 ]~XA:~£INATIONS OF THE SOCIETY. 

3. (a) Describe briefly the law regulating ~he unearned premium 
reserve. 

(b) State how this law is applied in practice. Do you consider 
the law fair ? Give reasons for or against. 

(c) Should the reserve be based upon gross premiums or other- 
wise and where should it appear in the annual statement ? 

4. (a) lqame four states which require standard provisions in 
accident and health insurance policies. 

(b) Give the substance of three such standard provisions. 
(c) Specify one form of personal accident policy which is not 

subject to the requirement of standard provisions. 
5. (a) A company is asked to issue personal accident insur- 

ance involving $100,000 death benefit with double indemnity under 
specified conditions, upon a risk aged 40, occupation given as "stock 
broker." Inspection report states that applicant is known to be a 
moderate drinker, married and of fair reputation in meeting finan- 
cial obligations. As the underwriter of the company, it is your 
duty to pass upon the risk. What recommendation would you make 
as to its acceptance ? Give reasons. 

(b) What are the essential features of the following kinds of 
insurance: 

(i) Steam-boiler, 
(it) Automobile Liability, 

(iii) General Liability. 
(c) Draw up a brief form of schedule to be used for compiling 

statistical information as a basis for automobile liability rates. 
What method of classification of risks should be followed ? 

6. (a) What justification exists for compulsory insurance under 
a workmen's compensation law ? 

(b) What methods are open to an employer for the insurance of 
his workmen's compensation obligation in each of the following 
states: 

(i) New York, 
(it) Pennsylvania, 

(iii) Massachusetts, 
(iv) Michigan, 
(v) Ohio, 

(vi) California. 
(c) Contrast the principal advantages and disadvantages of 

mutual and stock insurance under a workmen's compensation law. 
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PART IV. SECOND PAPER. 

Time Allowed, Three Hours. 

Select any five of the following questions: 
7. Examine and interpret the following table: 
Percentage of given class of population living in urban com- 

munities. 

Per Cent. Living in Urban Communltl(m. 

A r e a  and 
C e n s u s  Y e a r .  

United States: 
1910 ...... 46.3 
1890 . . . . . .  36.1 

Difference... 10.2 

Total  
F o p u l a -  W h i t e .  

tlon. 

48.7 
38.4 
10.3 

Negro.  

27.4 
19.8 
7.6 

N at ive  Whi te ,  

Foreign , Native 
Parentage. or Mixed 

Parentage. 
[. , 

36.1 65.3 
26.2 56.6 

s.7 

Foreign- 
born 

Whtte .  

72.2 
61.8 
10.4 

8. Describe the functions of one of the following statistical offices 
of the federal or state governments : 

(a) United S~ates Bureau of the Census, 
(b) United States Bureau of Labor Statistics, 
(c) Any State Bureau of Labor Statistics. 

Discuss the characteristics of the chief publication of the office with 
which you are most familiar. 

9. Give parts of income and outgo statement of a casualty com- 
pany. Construct the statement. 

10. Describe briefly Schedule "Z "--Massachusetts; its form, its 
meaning, its purpose. Do you consider that the form is the best 
practical one to accomplish the purpose? Give reasons. 

11. (a) Explain the objects of the cancellation provisions which 
are found in policies of fire and casualty insurance. 

(b) Draft a form of cancellation c~ause which would be applicable 
to a policy insuring against liability for personal injury to an em- 
ployee of the assured. 

(c) ~ h a t  changes in underwriting practice would be necessary 
in order to issue health insurance policies without the cancellation 
provision ? Give reasons. 

1~. (a) Name two states which supervise work-men's compensa- 
tion insurance rates as to adequacy. 

(b) What reasons can you advance for this form of state 
supervision ? 

(c) Describe another form of rate regulation by state govern- 
ment and explain its purpose. 

(d) Certain states prohibit insurance companies from combining 
to fix ra~s. State whether, in your o0inion, such legislation is bene- 
ficial to the public or otherwise and give reasons for your conclusion. 
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PART I. FIRST P*rE~. 

Time Allowed, Three Hours. 

Select any five of the follow~ng qnesHons: 
1. Assuming that all the experience used as the basis for com- 

pensation rates has been gathered in one state under a uniform act 
in three years; that the total ~ayroll exposure for the three suc- 
cessive years is divided as follows: 

Year. Payroll Exposure. 
1 $20,000,000 
2 35,000,000 
3 45,000,000 

$i00,000,000 

And that the experience exh~its in general the trend indicated by 
the following table of values for measuring the increasing cost of 
compensation : 

Year. Increas{ng Cost Factor. 
I 100 
2 110 
3 115 
4 118 
5 120 

What method would you suggest, using the available experience in 
deriving the pure premiums to produce rates to be used in the fifth 
year provided there is no change in the compensation act. 

2. (a) What general considerations govern the investments of 
insurance corporations and how do these differ as between a com- 
pany which writes principally accident insurance on the monthly 
premium plan and one which writes ]iabi]ity and surety business ? 

(b) A company is about to be organized with $750,000 capital 
and $250,000 surplus, to do a general casualty business. Assum- 
ing financial conditions of the present time, show how you would 
distribute the company's funds among the following classes of 
investments : 

(i)" Real estate, 
(ii) Cash in banks, 

(iii) United States Government Bonds, 
(iv) ~unieipal bonds, 
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(v) Railway bonds, 
(vi) Telephone bonds, 

(vii) Mortgages on real estate, 
(viii) Stock in other insurance companies, 

(ix) Manufacturing stocks, 
(x) Bank stocks, 

(xi) Railway stocks. 
Give reasons for your conclusions. 

(c) Select from the following list four (4) securities which you 
would regard as the best choice for a mutual company transacting 
the business of liability and workmen's compensation insurance. 

(i) Cleveland Ohio funded debt---192~ 4% 
(ii) Pennsylvania Railroad stock, 

(iii) American Telegraph & Telephone stock, 
(iv) U. S. Steel Common, 
(v) Willys-0verland, 

(vl) New York ]~ighway Improvement 4s--March 1, 1958, 
(vii) Missouri, Kansas & Texas Railway 1st 4s--1990, 

(viii) Brooklyn Rapid Transit 5s--1918. 
3. (a) Define the following terms: 

(i) Liquid asset~, 
(ii) Amortization, 

(iii) Mortgage, 
(iv) Collateral, 
(v) Call money, 

(vi) New York City 4s--1955. 
(b) What is meant by "Assets not admitted" in the annual 

statement blank used by insurance companies ? 
(c) Name two assets of this nature and state why they are so 

treated. 
4. Discuss the theory of computing outstanding estimates for 

deferred losses under compensation death claims. Illustrate the 
essential differences in the problem presented by the New York and 
New Jersey Acts. 

5. Discuss the desirability of standard policy forms. Name two 
standard policy forms now in use; their essential features, and any 
criticisms which you have with regard to the forms. 

6. It is proposed to issue workmen's compensation policies with 
a deductible average clause providing: " In  consideration of a re- 
duced rate the assured agrees to pay the first $50 of each loss in- 
curred during ~he term of this policy." 

(a) How would you determine the amount of reduction %o which 
~he rate would be subject ? 

(b) What effect would you expect such a form of policy to have 
upon accident prevention work on the part of the assured ? 

(c) What general criticism can you offer of such a plan? 
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Select any five of the following questions: 
7. (a) Explain the uniform rule prescribed by law in several 

states for computing liability loss reserves. Make your answer 
applicable to a company which has been doing this c~ass of busi- 
ness for twenty (20) years. 

(b) Is this rule properly applicable ~o workmen's compensation 
insurance ? Explain your answer. 

(c) Formulate a rule for computing loss reserves under work- 
men's compensation insurance policies which would apply with 
equal justice to a stock company charging low non-participating 
rates and a mutual company charging high participating rates. 

8. (a) Assuming that personal judgment must be used to sup. 
plement statistical data, what service, if any, can the following 
professions offer in the establishment of rates for workmen's com- 
pensation insurance : 

(1) Actuarial, 
(2) Statistical, 
(3) Under'writing, 
(4) Safety Engineering. 

(b) 5ustify by general reasoning the practice of charging differ- 
ent rates for public liability and property damage coverage for 
private pleasure automobiles as between the following territories: 

(1) Greater New York, 
(9) 1Vew England States, 
(3) Middle Western States. 

9. Discuss control of medical expense under Compensation Acts. 
Criticize and compare the medical features of two Compensation 
Acts. What organization do you suggest to handle this problem ? 

10. Discuss briefly the essential differences in adjustmen~ of 
personal accident losses and of liability losses. 

11. (a) Distinguish sharply between the type of investments 
which should prevail in the case of a life insurance company and 
of a company transacting the following lines of insurance : personal 
accident, burglary, plate glass and steam-boiler. 

(b) A law is proposed which would require that all stocks held 
by life insurance companies must be disposed of within five (5) 
years. What, in your opinion, would be the effect of such a measure 
upon a company which owns a large block of high-~ade stocks ? 

(c) State briefly the substance of a letter wblch might be written 
to a member of the legislature expressing your views with respect 
to the measure outllned in (b). 

12. Discuss briefly the respective merits of company inspections 
versus cent, ral board inspections--versus state board inspections. 
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