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NOTICE.  

The Society is not responsible for statements made or opinions 
expressed in the articles, criticisms and discussions published in 
these Proceedings .  

ERRATA.  

]~[R. CARVER'S PAPF_~ " ON THE GRADUATION OF FREQUENCY 
DISTRIBUTIO~S," pp. 52--72 : 

P. 55, in II, ]ine 3, for r ml read r--i 2 
" 4, " r - - 1  " r - - 1  a 
" 5, " r - - 1  " r - - 1 4  

P. 56, p. 58, p. 69. For v read v wherever the former occurs. 
P. 59, line 10, for vn read , , .  
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PROCEEDINGS 
NOVEMBER 21, I919. 

T t I F  EFFECT OF INFLATION ON THE BUSINESS OF 
INSURANCE. 

~J)I)RESS OF THE PRESIDENT, JOSEPtt  ]~. WOODWARD. 

I t  is related of Dr. Johnson that, visiting one of the islands of 
the Hebrides and being told that twenty eggs might be had there 
for a penny, he observed: "~:ir, I do not gather from this that eggs 
are plenty in your miserable island, but that pence are few." I t  is 
a matter of interesting conj~i~cture whether, if Dr. Johnson should 
visit the United States today and find eggs retailing in some in- 
stances for as much as a dollar a dozen, he would attribute that 
phenomenon to the abundance of dollars or to the obstinacy of the 
American hen. tIowever, it seems probable ~hat the shrewd old 
philosopher would still be an adherent of the quantity theory of 
money. 

A general statement of this theory in its modern form is that 
the total volume of money o:r credit in a country multiplied by its 
velocity of circulation is equivalent to the total volume of goods 
to be exchanged multiplied bY the prices of those goods. Any in- 
crease, therefore, in the amount of the circulating media or in 
their velocity of circulation--the physical vohme of the goods to 
be exchanged remaining constant--must result in an increase in 
price level. 

In a paper on "In f la t ion"  in the American Economic Review 
for June, 1918, Professor E. W. Kemmerer tells us that "inflation 
occurs when, at a given price revel, a country's circulating media-- 
cash and deposit currency=-increase relatively to trade needs." 
l~fore generally, inflation implies a redundancy in the circulating 
media--a supply of money or credit in excess of the requirements 
of business or  commerce. It  does not necessarily imply that the 

1 1 



2 TIIE EFFECT OF INFLATION 

currency of a country is not on a gold basis, although, if such be 
the case, inflation is, afortiori, likely to exist. 

A condition of inflation, if it exists, must have important con- 
sequences for the business of insurance. I t  will be worth while, 
therefore, to review very briefly the general evidences of inflation 
at the present time and to consider some of the resulting effects 
which intimately concern us. 

The index numbers of wholesale prices published by the Federal 
Bureau of Labor Statistics shows that such prices have, on the 
average, increased from 100 in 1913 to 219 in July, 1919, an in- 
crease Of 119 per cent. The smallest increase is in metals and 
metal products, 58 per cent.--the largest in farm products, 146 per 
cent. The "cost of living" has lagged behind wholesale prices; 
the increase for the United States between July, 1914, and June, 
1919, as reported by the Bureau, is from 100 to 175, or 75 per cent. 

The records of the New York State Industrial Commission 
show that the average wage rate in manufacturing establishments 
in l~ew York State has increased 88 per cent. between 1914 and 
Aug-ast~ 1919. Increases of wages among different groups of work- 
ers, however, have been very uneven and it is probable that for the 
country as a whole wages, including the wages of farm labor, have 
increased considerably less than 88 per cent. The wage rate among 
the industrial population appears to have kept pace fairly well with 
the rise in the cost of living--which latter quantity, because of the 
rapidly rising trend in wholesale prices, bids fair to go materially 
higher before a turning point is reached. 

The next question is whether the present high prices are mainly 
due to an actual scarcity of commodities or whether the dominant 
factor is the depreciation of the purchasing power of money. Sta- 
tistical information of two kinds is necessary in order to determine 
this. First we must have index numbers which measure the growth 
of trade needs. Such numbers must be based on physical quanti- 
ties not involving monetary units--for example, the number of 
tons of pig iron, coal, copper, etc., produced, the number of bushels 
in the wheat and corn crops, the number of building permits 
issued, of tons of freight transported, and the like. Second, we 
need index numbers to dei~ermine the growth in the amount of 
money or credit currency available for the carrying on of business. 

Professor Kemmerer has compiled index numbers showing that 
between 1913 and 1917 there was a growth in the physical volume 
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of trade amounting to 21 per cent. He also presents index num- 
bers showing that during the same period there was an increase in 
monetary circulation of 45 per cent., in the circulation of gold 
and gold certificates of 76 per cent., in cash reserves of 51 per cent., 
and in bank deposits of 68 per cent. Comparing these numbers 
with that of 91 per cent. for the growth in trade, the evidence for 
the existence of inflation may be taken to be sufficiently convincing. 

Apart from the increase in the volume of circulating media other 
influences tending ~o inflat!on have been at work. During the 
period studied by Professor Kemmerer the federal reserve banking 
system was placed in operation. The most important single feature 
of this improvement in our national banking arrangements, from 
the standpoint of its effect on inflation, is that the proportion of 
the assets of banks required to be held as a cash reserve to meet 
demand liabilities is greatly diminished. A given amount of cash 
may thus support a greatly lincreased amount of credit. By this 
means the efficiency of the (1.ollar is increased, which has an effect 
equivalen.t to increasing the number of dollars. Any improvement 
in banking practice which fires tends to make the dollar more effi- 
cient or more nimble tends to produce inflation. 

The bearing of the natfonal war-borro~dng policy upon this 
question has received considerable attention. President Wilson, in 
his message to the special se~.sion of Confess in April, 1917, said : 

" I t  is our duty, I most respectfully urge, to protect out'people. 
in so far as we may agains~ the very serious hardships and evils, 
which would be likely to arise out of the inflation which would be.. 
produced by vast loans." 

Echoes have doubtless come to the ears of all of us of the econo- 
mic controversy which has raged on the subject of the relative 
merits of taxation and borrowing as a means for filling the war 
chest. The present consens:as of economic opinion as to the rela- 
tionship between war loans and inflation is summarized by Pro- 
fessor J. H. Hollander in his recent book on War Borrowing in the 
following cautious words: 

" T o  the extent that loan,,~ are made ultimately from uninvested 
capital, from current income, from liquidated investments, or from 
current or future savings there need be no inflation. To the extent 
that loans are made by banks for their own account by credit crea- 
tion, or by individuals through bank loans in the nature of long 
time engagements rather than of installment purchases,--inflation 
may result." 
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Again, there are a number of very difficult economic questions as 
to the influence of government price-fixing upon inflation. Ob- 
viously, price-fixed commodities tend to complicate the real mean- 
ing of index numbers. Until our knowledge in this field is more 
complete, however, little can be said beyond drawing attention to 
this aspect of the problem. 

A general picture of a periocl of inflation shows: (1) an increase 
in wholesale prices; (~) an increase in retail prices lagging behind 
the increase in wholesale price; (3) an increase in wages lagging be- 
hind the increase in retail prices. Labor troubles are numerous, com- 
mercial failures relatively few, industrial and commercial profits 
high. In the investment markets bond prices tend to sag because 
the purchasing power of the money to be repaid by the borrower 
is decreasing. Indeed, during a period of rapidly rising prices 
investments with fixed maturities may in effect yield a negative 
rate of interest. In such a period, stocks and real estate drift 
toward higher levels because of the increasing value in dollars of 
the physical property. Being durable income bearers, however, the 
return from which is spread generally over long periods of time, 
they are subject to considerations which prevent a very rapid re- 
sponse to underlying economic conditions. Finally, these tenden- 
cies are obscured by speculative activities and by the condition of 
the money market so that the general situation is likely to be 
confusing. 

Inflation has its value in time of war since it stimulates produc- 
tion and tends to check consumption, but these advantages are 
gained at the cost of grave injustice to certain economic groups and 
other social effects of an unhealthy nature. 

When the tide turns and the forces of deflation commence to 
make themselves felt the cycle is reversed. We then look for fall- 
ing commodity prices and wages, a rapid rise in commercial failures, 
an increase in unemployment, fewer labor troubles, and a decline 
in the prices of stocks and real estate as related to the prices of 
bonds and fixed term securities. 

I t  is significant that the Federal Reserve Bank of New York has 
very recently established a higher rate of discount rates. The 
Federal Reserve Bulletin for ~ovember, 1919, says: 

" T h e  disappearance of the Treasury from the long term loan 
market and the rapid reduction in its requirements for short term 
accommodations foreshadows the approach of the time when the 
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flnancial operations of the government ~ill cease to be the im- 
portant factor in shaping reserve bank policies and rates. A review 
of all the conditions in the banking situation has confirmed the 
board in the view that in the application of its discount policy an 
advance of rates should no longer be deferred." 

That we shall ever again see commodity prices what they ~ere in 
1913, however, seems highly improbable. There are influences at 
work tending toward what might be termed a permanently inflated 
condition--if such a contradii~tion of terms is permissible. At any 
rate, a banking and fiscal policy sufficiently drastic to restore any- 
thing approaching previous conditions seems unthinkable. 

I t  has been frequently pointed out that the business of insurance 
is not, strictly speaking, a ]~roduc~ive enterprise, in that it does 
not add to the sum total of e,xisting wealth. Fundamentally it is 
a contrivance for distributing wealth in such a way as to add to 
its total utility without increasing its aggregate amount. An in- 
surance company does not sell goods; it sells a promise to pay 
money at a certain time and under certain conditions. I t  does not 
guarantee the purchasing power of that money at the time it is 
to be paid. 

The most interesting fact with regard to the present situation 
in all branches of insurance is the recent rapid growth in premium 
income, a growth greatly in excess of the corresponding increase in 
our population and material resources. In life, fire, workmen's 
compensation, surety, and casualty lines generally, the situation is 
the same. The volume of business is greater than ever before. 
Life insurance companies are doing double the new business that 
they were a short time ago. 

There is no evidence, however, that any larger percentage of the 
nation's savings is being diverted into insurance channels. The 
same percentage of incomes as was devoted to life insurance in 
1913 when applied to the increased incomes of 1919 will account 
for nearly all of the increase: in business. We are dealing, there- 
fore, with a consequence of a high degree of inflation. If  the pres- 
ent high commodity prices were due mainly to an actual scarcity 
of goods, wages and profits would not show the same tendency to 
increase step by step with prices and the percentage of the family 
income available for life insurance would be so diminished that 
less insurance rather than more would be written. Money devoted 
to the payment of a life insrtrance premium re#sters a preference 
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for future goods ove r present goods, and in a time of great actual 
scarcity this preference would be reversed and the future sacrificed 
for the present. 

Considering the reasons for the rapid increase in the volume of 
fire insurance it se~ms fairly clear that this cannot be attributed 
to a proportional increase in the actual physical amount of property 
requiring protection. I t  represents chiefly the increase in values 
brought about by inflation. During a period of rising prices the 
amounts of insurance carried tend to lag behind the value of the 
property requiring protection. Property owners, especially if their 
policies contMn a coinsurance clause, must keep wide awake lest 
they be caught in a condition of under-insurance. In such a period, 
therefore, the moral hazard should, generally speaking, be good and 
the incendiary fire loss relatively low. When the tide turns and 
values fall in proportion to existing lines of insurance the moral 
hazard increases and the necessity for greater underwriting caution 
arises. 

In workmen's compensation insurance, the continued activity in 
general lines of industry, the substantial increase in the wage rate 
and the relatively small amount of unemployment have contributed 
to produce a volume of business far surpassing all previous records. 
In automobile and miscellaneous lines of insurance there has been 
a tremendous growth, and it is safe to say that practically no branch 
of insurance has failed to respond to the economic conditions. 

The situation in plate glass insurance is of special interest. A 
plate glass policy provides--not that a specified sum shall be paid 
for t~he breakage of the insured plate---but that the company must 
replace the broken plate with a plate of similar quality and value or 
pay the actual cash value at the time of breakage. Such a policy, 
therefore, in effect does guarantee the purchasing power of money. 
What has been the result? Mr. Fred S. Garrison says: 

"Owing to the conditions brought about by the war the price of 
glass increased so rapidly that it was practically impossible to keep 
the rates abreast of current prices . . . .  The price of glass during 
the last fllree years increased 200 per cent. in some cities and the 
increase in the premium rates was intended to at least partially 
meet this increased cost." 

We have seen that, on the whole, t~he effect of inflation upon the 
premium accounts of the companies is of an apparently cheerful 
nature. Let us now turn to file other side of the account and con- 
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sider its effect upon the beneficiaries of the policy contracts. 
Where, as in fire insurance or accident insurance, the premium pay- 
ments and the corresponding loss payments both take place within 
a relatively short period of tirae there i~ no great disparity between 
the true value of the considere.tion and the true value of the benefit. 
But where, as in life insurance, the premium payments may extend 
over many years, the fluctu~ting purchasing power of money is 
obviously an important consideration. 

Many beneficiaries are today receiving insurance money which 
has lost over forty per cent. of its purchasing power as compared 
to the money received by the company as premiums. There can 
be no better example of the evil social effects of inflation than this. 
In effect, over forty per cent. of the vast accumulations of the life 
insurance companies of this country--the property of the policy- 
holders held for the protection of families left helpless through the 
death of the bread winner--has, if present conditions prove perma- 
nent, been confiscated and devoted to paying the cost of the war. 
No scheme of deliberate taxation could conceivably be as drastic as 
this. The injustice of it all i,,; none the less cruel for being uninten- 
tional and the fault of no one in particular. Again, consider the 
situation of annuitants and :of the beneficiaries under long term 
awards under workmen's compensation acts. An income probably 
all too meager for its purpose at the time it was entered~ upon has 
now become woefully inadequate. These are facts which should 
not be overlooked. 

What has been the effect of  inflation upon the investments of 
insurance companies ? The most important class of investment is 
bonds. The holder of a bond is a creditor as distinguished from a 
property owner. If  the purchasing power of a dollar declines be- 
tween the time he lends his money and the time it is repaid to him 
he has no redress. In extre:me cases the loss of purchasing power 
during the term of an inve,%ment may exceed the entire amount 
of interest received. The (,nly way in which a company might 
have protected itself against the effects of inflation would have 
been to invest part of its assets in stocks and in real estate. A good 
many fire and casualty companies have considerable holdings of 
s~ocks but, unfortunately, these are mostly railroad stocks which 
fail to respond to the increas(;d values of the properties whose owner- 
ship they represent for the reason that it is highly unlikely that 
the government will ever p(.~rmit the stockholders to profit to any 
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extent through such increases in the value of their properties. Real 
estate holdings of insurance companies are inconsiderable and rep- 
resent chiefly buildings acquired for the company's own occupancy. 
A dozen years ago, the late Professor Lester W. Zartman, with a 
fine disregard for prevailing opinion, advocated the purchase of 
real estate by life insurance companies as an investment, citing the 
success of the French companies in this field. The legislative 
policy in this country, however, has been to prohibit life insurance 
companies from investing in stocks or in real estate beyond the 
requirements of the company for its own occupancy: a company 
could not hedge against the effects of an impending inflation even 
had it been foreseen. One of the incidental benefits of the present 
situation is that companies now find themselves in a position where 
they can dispose of properties acquired years ago under foreclosure 
on most satisfactory terms. Although the fire and casualty com- 
panie~ have been relatively unhampered by legislative restrictions 
only a very few have so divided their holdings between bonds and 
stocks as to receive some advantage from the effects of inflation 
upon investments. 

I t  is a trite saying that America is now the world's great creditor 
nation. Has this any meaning for insurance companies? During 
the period of England's economic and financial supremacy British 
insurance companies were liberal investors in American securities. 
This was true independent of whether or not the company was ad- 
mitted to transact business in the United States. The present 
exceptional state of affairs in the foreign exchange market makes 
first class investments in the allied nations most attractive. Bu~ 
our statutes prohibit such investments on the part of American 
companies unless they are admitted to transact business in the 
countries in question. I t  must be confessed, however, that it does 
not seem likely that many of our companies will desire to make 
investments of this kind, helpful as that action might be to the 
promotion of trade relations. 

Finally, some comment may be made on the situation as regards 
the expense accounts of the companies. In discussing the rate 
situation for 1918, the London Times, speaking of the British fire 
companies says : 

"The fact that a general advance has hitherto not been consid- 
ered necessary in the face of higher expenses is probably due to 
the great ihcrease in the volume of insurance caused by the rise in 
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prices. . . : I t  may be assumed that the bulk of this increase was 
caused by the higher values of the property insured. Office ex- 
penses have naturally not been increased to the same extent, and 
many insurance companies have, therefore, in spite of actually 
higher working expenses, been able to show a slightly lower ratio." 

The agent or broker whose remuneration consists of commissions 
has seen his income, by reason of the increased volume of business 
written, keep reasonable pace with the rising cost of living. As an 
economic class he has not been discriminated against. Not so, 
however, with the army of clcrks and stenographers without whose 
constant daily toil the vast a:~d intricate machinery of modern in- 
surance would cease to function. Increases and special allowances 
they have had, to be sure, bat not enough to keep step with the 
soaring cost of the necessities of life. 

Several plans for stabilizing the purchasing power of a dollar 
have been brought forward by economists~notably by Professor 
Irving Fisher. I t  is not my purpose to attempt to describe these 
plans. The main object of 1;hese remarks is to urge that, in the 
absence of any such stabilizing influence, we should train ourselves 
to think in terms of a fluctaating instead of a constant unit of 
exchange. 

Summing up, the main points which it is hoped have been de- 
veloped are as follows: 

1. There exists at the pre~ent time a high degree of currency 
inflation. 

2. This has important con~.quences for the business of insurance. 
3. I t  explains the growth cf premium income. 
4. I t  has had, if it proves permanent, the indirect effect of con- 

fiscating over forty per cent. of the assets of the companies to help 
pay the cost of the war. 

5. I t  has worked serious injustice to many beneficiaries. 
6. The problem of inflation must be carefully sh~died and thor- 

oughly understood if the companies are to play their part intelli- 
gently in the era of reconstruction. 
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UPON COMBINING COi~fPENSATION EXPERIENCE FROM 
SEVERAL STATES. 

f 

WINFIEILD W. GREENIE. 

The essentials of compensation insurance experience for rate- 
making purposes are, for each classification or group of classifica- 
tions, homogeneity as to process and hazard and an exposure broad 
enough to warrant dependable results. 

For many classifications, divergencies in methods of operation, 
in general working conditions and, indeed, in interpreting the 
manual considerably impair the value of a "country-wide" experi- 
ence. On the other han G equitable underwriting presently requires 
several hundred classifications, a majority of which cannot be rated 
properly upon the experience of a single state even where a skillful 
use is made of the experience of classification groups. 

There is hardly reason to doubt that for many years to come ex- 
perience from contiguous states will have to be combined, or in trade 
parlance " reduced" to the " leve l"  of the "basic state." Accord- 
ingly the determination of a sound and convenient method for this 
combination is vital to compensation rate-making. 

Pltl~CIr~L I~EDUCTION ~[ETIIODS HITHERTO EMPLOYED, 

1. Flat "" Law Differential/" *--In the beginnings of American 
compensation rate making it was customary to apply a single factor 
to the total losses of each classification in the experience of a given 
state to reduce such losses to the basic level, which was invariably 
taken to be that of the original Massachusetts Act. This factor 
("  law differential ") was determined by applying the benefit sched- 
ule of the Act of the "addi t ional"  ~ state to an assumed distribu- 
tion of accidents according to nature and extent of injury and com- 
paring the resultant theoretic cost with the f~gures similarly corn- 

*See I. M. Rubinow, "Scientific (~ompensation R.ates~ ~' Proceedings, 
Volume I, Number 1, page 10, also G. F. Miehelbacher, ~' The Theory of 
Law Differentials~' '  Proceedings, Volume I I I ,  Number 8, page 195. 

t For purposes of this paper, ' '  addl t ional ' '  state means a state other than 
the c c bast e , ,  state, contributing to the experience reviewed. 
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puted upon basis of the benefits of the original Massachusetts Act. 
Obviously, the use of the law differential, although justifiable as a 
pioneer expedieut, wrought inequity as between classifications owing 
to the variance of file frequency distribution of accidents by nature 
and extent of injury. Moreover, this theoretical factor ignored the 
variability of the aceidenb rate, as well as of interpretation and en- 
forcement of the act, and aec3rdingly not even an equitable differ- 
entiation between the rates of the several states was assured unless 
the indicated differential wa~ corrected by a comparison of "ex- 
pected" and actual losses. There are ~vell known instances where 
this test was not made.* 

2. Pennsflvania 1918 Method.~--This method, employed in the 
Pennsylvania rate revision o1'. 1918, was resultant not only of the 
resourcefulness of the principal authors of the revision but also of 
the evolution since 1914 of prevailing actuarial theory. I t  repre- 
sented a tremendous advance: over the fiat law differential method. 
Especially note-worthy was the more equitable discrimination be- 
tween the pure premiums of individual classifications due to the 
reduction being made not by total, but by partial losses, that is, 
separately for "D. & P. T. D." (death and permanent total dis- 

* A str iking example of the unreliable results which may proceed from a 
strictly theoretical calculation o~ a law differential was revealed when in 
the summer of 1918 the writer had occasion to test  the ~ew  Jersey law 
differential through a comparison of Massachusetts and New Jersey pure 
premiums. From the experience before the Augmented S tanding  Committee 
when reviewing rates in  1917 all classifications showing an exposure of a t  
least  one-half million dollars payroll in both New Jersey and Massachusetts 
were selected. The Massachusetts pure premiums were applied to the 1~ew 
Jersey payrolls result ing in projected losses of $939,113. The actual New 
Jersey losses ~or the same classifications were $596,742. The indicated 
differential, i.e., ratio of ZNew Jersey cost to Massachusetts, was accordingly 
64 per cent. This is the "d i r e .~ t "  experience differential as la ter  defined 
]n this paper. The inverse experience differential indicated by  the same data 
was 69 per cent. ~n the 1917 r~Lte revision the New Jersey law differential 
was taken to be 98 per cent. with a correction amounting to an increase of 
15 per cent. in reduced losses for the absence of administrat ive claim super- 
vision in :New Jersey prior to 19:16. The " n e t "  differential for purposes of 
the revision was, therefore, takeI~ to be about 85 per cent. as compared with 
the correct differential of about 67  per cent. 

~f See E. It.  Downey and G. C. Kelly, "Revision of Compensation Insur- 
ance Rates, 1918,"  Proceedings, Volume V, Number 12, page 243. At  this 
wri t ing the author is not advis¢.d as to the actuarial methods employed in 
the Pennsylvania 1919 Revision. 
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ability), "al l  other" (permanent partial, temporary and indeter- 
minate disability) and "medical" losses respectively. The Penn- 
sylvania 1918 method comprised in substance the following: 

(a) The death and permanent total disability losses were deter- 
mined for purposes of the combined experience by appl)4ng the 
average cost per case in the basic state (Pennsylvania) experience 
to the total number of D. & P. T. D. cases in the entire experience 
reviewed. This procedure had the merit of simplicity, but it did 
not regard the variance between states in ratio of reported deaths 
and permanent total disabilities to payroll. Later on we shall see 
that this variance is sometimes substantial. 

(b) The "medical" and "all  other" losses in the experience of 
the "additional" states were, before being combined with the basic 
losses, multiplied by "experience" reduction factors determined in 
the following manner: 

Certain classifications having a substantial exposure both in the 
basic and in the additional state were selected. To the classifica- 
tion payrolls of the basic state were applied the corresponding pure 
premiums of the additional state and the total actual losses of the 
basic state divided by the total expected losses thus projected. The 
resulting ratio was termed the "direct"  experience differential. 
The "inverse" differential was the result of the inverse process, 
namely, application of the basic pure premiums to the payrolls of 
the additional state and comparison of the resultant expected losses 
with the actual losses of the additional state. The mean of the 
direct and inverse reduction factors was generally selected as the 
factor to be employed. 

This procedure was admittedly cumbersome in application* and 
included explicitly at least no provision for comparing the level of 
the "combined" pure premiums with that of the pure premiums of 
the basic state. When losses are reduced by the mean of the direct 
and inverse experience reduction factors it is not certain that the 
expected losses upon basis of the combined pure premiums will fall 
as close to the original losses as is desirable. 

DERIVATION OF THE "tI~EDUCTION FACTOR." 

The foregoing discussion brings out the following as the essentiab 
of any method of reducing to the level of the basic state the experi- 
ence of additional states : 

* See ]~. IT. Downey and G. C. Kelly, "Revision of Compensation Insur- 
ance Rates, 1918, '~ l~roceedings, ¥olume V, Number 12, page 256. 
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(a) The level of cost of the basic state should not be disturbed, 
that is, the combined pure rremiums when applied to the payrolls 
in the experience of the bas:[c state should reproduce quite closely 
the aggregate actual losses in such experience. 

(b) A proper relativity between the rates for different classifica- 
tions should be achieved. 

(c) The reduction meth:~d should not involve a prohibitive 
amount of labor, either in preliminary work or in actual reduction. 

At this date it is perhaps superfluous to urge that the reduction 
be made separately for each "nature of injury" or that wherever 
possible the use of strictly fiteoretic factors be avoided. 

Accordingly choice of a reduction method appears to narrow down 
to so answering the following questions as to satisfy the foregoing 
criteria. 

(a) For a given nature of injury shall the reduction be by num- 
ber of accidents or by losses ? 

(b) Shall the reduction factors be determined once for the entire 
manual or separately for each of several schedules or other signifi- 
cant subdivisions ? 

(c) By what method or r~ethods shall we calculate the reduction 
factors ? 

If  we predicate our rating formula upon preservation of the basic 
level of cost, an interesting derivation is suggested, as follows: 

Let us suppose that we have estimated or " guessed a t "  a factor 
(R) for reducing Massachusetts losses to the New Jersey basis; 
that employing this factor we have combined the Massachusetts ex- 
perience with the New Jersey experience; and that we ]aave tested 
the resulting "combined pure premiums" by applying them to the 
:New Jersey payrolls, and comparing the expected losses thus 
projected with the actual Ne'$ Jersey losses. 

Suppose further that we find our expected New Jersey losses 
(upon basis of combined pure premiums) to differ from the actual 
~ew Jersey losses by (D) (where (D) is the ratio of the difference 
in question to the actual losses). Obviously we wish to determine 
that reduction factor (let us call it (E) )  which will produce ex- 
pected losses exactly equal re, the actual. 

We may express the existing and the desired situations respect- 
ively by means of the following equations: 
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Expected New Jersey Losses (basis of R) 
= I + D ,  

Actual New Jersey Losses 

Expected New Jersey Losses (basis of E) 
E l .  

Actual New Jersey Losses 

If we divide each side of the first equation by the corresponding 
side of the second we arrive at the following proportion : 

Expected New Jersey Losses (basis of R) 1 + D 
(1) Expected New Jersey Losses (basis of E) - 1 

Before we may solve the foregoing for (E), the reduction factor 
which will preserve the basic level of cost, we must analyze the left 
side. In order to do this we must employ a few symbols. I t  is 
quite convenient to designate the New Jersey payrolls for each of 
the several classifications as respectively, J1, J2, etc., and the New 
Jersey pnre premiums for each of the classifications as respectively 
]1, ]2, etc., and to employ an analogous notation for the Massachu- 
setts payrolls and pure premiums. For classification (n) the New 
Jersey losses may be written J,]~ and for the same classification 
Massachusetts losses may be written M,,m,,,--since losses. ~ pay- 
roll X pure premium. 

Now the combined pure premium (New Jersey basis), using (R) 
as reduction factor, for classification (n) is the snrn of two quanti- 
ties, namely, New Jersey losses and the Massachusetts losses modi- 
fied by (R),--divided by the snm of the respective :New Jersey and 
Massachusetts payrolls; which in the simple notation we have 
adopted may be written as 

J,~j,, -t- RMnm,, 
J,~+ M,, 

and the expected losses for the same classification may be written 

J,,% + RM,,m,, 
J,~X J,,--[- M,~ 

Since the total expected losses for all classifications is the sum of a 
series of values similarly obtained, we may if we let ~ indicate sum- 
mation, write total expected New Jersey losses, where (R) is em- 
ployed to reduce Massachusetts losses, as follows: 

Jj A- RMm 



FR0ltf SEVERAL STATES. 15 

The expected New Jersey losses where (E)  is employed in  place 

of (R) will obviously be an a:~glogous funct ion,  so equation (1) may 

be rewri t ten as follows: 

Z ( j J j  W R M m ~  
/ (I + D) (2) 

[ . z J j  + Z M m  ~ - 1 

Replacing the left  side of (2) by an approximation * 

F,(Jj) + RF~(Mm) 
Z ( J j )  + EZ(Mm) = 1 + D. 

Whence 

y.(Jj) + nZ(Mm) 
1 + D = Y.,(Jj) + E Z ( M m ) .  

Whence 

* This approximation consists in regarding J / (J  + M) as constant for 
purposes of this equation, in other words, assuming that the ratio of New 
Jersey payroll to combined payroll is constant. Obviously such an assump- 
tion would lead to serious error if there were a wide range in the ratio of 
combined losses, basis of (g) to combined losses, basis of (E). A simple 
investigation indicates that the 7alue of this ratio ranges between unity and 
R/E. I t  is the narrowness of this range which apparently accounts for the 
closeness of the approximation. 

I t  is not difficult to derive ~n expression for the exact value of (E) 
(reduction factor such that the basic level of cost will not be disturbed). 
I f  the equation immediately preceding (1) be rewritten in our notation it 
takes the following form: 

Jj + EMm 

2(Jj) = 1, 
whence 

( JMm ~ JJj  '~ 
J + M )  = ~(JJ ) -  ~ ( J . ~ M ] '  

whence, by simple algebra 
JM . 

E =  / JM \"  

The verbal interpretation of the foregoing formula is that instead of 
weighting the respective pure premiums of Massachusetts and New Jersey 
by the payrolls of either one or the other state in order to determine the 
reduction factor, we ~hould employ as weights a function of both the re- 
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F_,(Jj) -{- R Z ( M m )  
I + D  

E =  
Z ( M m )  

n - D  (JJ) 
Z ( M m )  

(3) E -- 1 -[- D 

or  

- z ( J / )  

Total  New Jersey Losses 
R - D  

Total  Massachusetts Losses 
(4) E =  

1 T D  

Formula (3) may be rewritten in general terms if we let (B) 
and (b) designate respectively payroll and pure premium of the 
" B a s i c "  state and (A) and (a) payroll and pure premium of the 
'" additional" state, as follows: 

F,(Bb) 
_R - D Y.,(Aa) 

( 5 )  E = 
I ~ - D  

We made no restriction whatever as to the accuracy of (R),  which 
suggests that we may minimize labor by combining losses in the first 
instance without reduction, that is, by taking (R) as unity, where- 
upon formula (5) may be rewritten 

Total  Losses for Basic State 
1 - D  

Total  Losses for Additional State 
(6) E = 

I W D  

spective state payrolls, namely their product divided by  their sum. The 
labor involved in applying this formula ~s about equivalent to tha t  required 
by the "dlrect and inve r se"  method, substantial ly more than  at tends the 
approximation formula (6) which appears to yield sufficiently accurate re- 
sults, according to the tests  thus far  made. 

A study of the formula for the exact value of (F~) indicates tha t  i f  we 
assume, as we did in arr iving a t  the approximation formula, tha t  J / ( J  -t- M) 
is constant  for all classifications we arrive at  the formula for the inverse 
experience reduction factor. This assumption is not safe owing to the 
wide range in the ratio of the New Jersey classification pure premium to 
the Massachusetts classification pure premium. 

It  may be of interest to note that each term in the numerator of the 
above formula for the true value of (E) is one half of the harmonic mean 
of the corresponding terms in the numerators of the formulm for the direct 
and inverse reduction factors~ respectively. Thus far we have been unable 
to make any practical use of this relation. 
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In the foregoing formula (1 + D )  is the ratio of the expected 
losses for the basic state to the actual losses for that state, where the 
expected losses are obtained by applying to the basic state payrolls 
the pure premiums derived from a combination of the experience 
of the two states without modifying the losses of the additional 
sta~. 

ILLUSTRATION OF r~tE REDUCTI017 FORI~ULA. 

The convenience of [he procedure implied by formula (6) may be 
demonstrated by some examples. Tables (1), (2) and (3) illus- 
trate this method as applied to several important related classifica- 
tions in the Trucking Schedule. 

Referring first to Table (1) it will be note¢l that column one 
represents New York and New Jersey payrolls combined in thou- 
sands of dollars. Column two shows the New Jersey payroll in 
thousands separately. Columns three, four and five exhibit re- 
spectively the " All 0thor" losses for New York, New Jersey and 
for the two sta~es combined. Column six is the "combined" pure 
premium and column seven ~;he expected losses, namely the result 
of applying the combined pure premiums to the New Jersey pay- 
rolls. At the foot of the take is exhibited the computation of the 
value of (E). Employing formula (6) results in an indication of 
.549 which is applied to the New York losses in column three to 
obtain the reduced New York losses in column eight. 

The calculation in Table (2) is analogous in all respects to that 
in Table (1) resulting in a fa~tor of .627 to be applied to the 5[assa- 
chusetts "All Other" losses. In the last column of Table (2) is 
shown the reduced Massachui;etts " A l l  0ther"  losses. 

Table (3) represents a te~t of the pure premiums obtained by 
combining the reduced losses for 5[assachusetts and ~ew York with 
the actual New Jersey losses and dividing by the combined payrolls 
for the three states. The expected losses obtained by this procedure 
exceed the actual New Jersey losses for the same classifications by 
12 per cent. When we consider that our formula for the reduction 
factor is an approximation and that we are operating upon figures 
for only four classifications, the deviation of expected from actual 
losses seems satisfactorily small.* 

* I f  in Table (4) New York :instead of New Jersey be regarded as the 
basic state, formula (6) gives a result of 2.499 which is almost exactly the 
reciprocal of .400 (the reduction factor as computed). Similarly i f  we re- 
verso the calculation of Table ( [ )  and consider Massachusetts as the basic 

2 
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We submit also an analogous set of examples in Tables (4), (5) 
and (6). The explanations applicable to Tables (1), (2) and (3) 
apply to Tables (4), (5) and (6). In this case the deviation of 
expected from actual losses is slightly less than 1 per cent. (See 
Table (6)) .  

PRACTICAL ~PPLICATION OF THE I~EDUCTION FOR~fULA.* 

Formula (6) is so devised as to automatically satisfy the first 
criterion of the ra~ng method as hereinbefore named, i.e., (a) 
preservation of the basic level of cost. 

The formula may be interpreted either in terms of pure premiums 
or of rate of accidents per unit  of payroll so we are now free to 
determine a method of applying the formula which will best satisfy 
the other two criteria, namely (b) a proper relativity between the 
rates for different classifications and (c) convenience in operation.. 

The attainment of a proper relativity between rates cannot be 

state we obtain a factor of 1.696 which is very close to the reciprocal of the 
factor for reducing l~assachusetts losses to the New Jersey basis. 

This would be expected from an  inspection of the exact formula for the 
value of (E)  (see footnote page 15). With respect to any given pair  of 
states we weight the pure premiums with the same set of factors, regardless 
of which state is regarded as the basic state, l~owcver, New York-New 
Jersey weights are not  the same as New York-Massachusetts weights and 
consequently the Iffassachusetts-New York reduction factor may not be con- 
sistent with the indication of a comparison of the Massachusetts-New Jersey 
and New York-New Jersey factors. 

The foregoing suggests tha t  where a considerable volume of experience is 
reduced to a given basis, the problem of " p r o j e c t i n g "  the combined pure 
premiums to any other basis is a separate one for each additional state. 

* I t  is yet too early to predict exactly what methods will eventually be 
found the best in computing experience differentials. Already as the result 
of experimentation upon the par t  of the Actuarial  Committee of the Na- 
t ional Council considerable advance has been made beyond the point of 
progress indicated by this paper. Mr. Mowbray recommends tha t  instead 
of employing formula (6) in the first instance, the first approximation to 
the reduction factor  be obtained by  comparison of average pure premiums. 
The factor  resulting from this comparison, which, by the way, invoh, es l i t t le  
labor, may be tested in the manner  herein il lustrated and formula (6) ap- 
plied as a corrective. 

I believe tha t  Mr. Perkins made to the writer substantially the same sug- 
gestion as tha t  of Mr. Mowbray. 

Mr. ~Iowbray has also developed an interest ing and convenient variat ion 
of the exact formula (see footnote on page 15) which I hope he will br ing 
to the a t tent ion of the Society. 
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entirely proved or disproved a~'; respects all classifications, since we 
have no exact measure of the true (a priori)  pure premiums of 
those classifications which have~ not  within themselves a dependable 
exposure, ttowever, we should employ a method which in reason 
may  be expected to produce equitable results and which actually 
does produce results which are confirmed by trained judgment .  I t  
will help if the basic level of cost is maintained, not  merely for the 
entire manual,  but  also for significant subdivisions. I f  the experi- 
ence of the basic sta~e be thrown into classification groups severally 
comprising a dependable expo~,mre and related operative processes 
(no t  necessarily identical in th~ degree of hazard) the " f i t "  of the 
losses expected (upon basis of ihe combined pure premiums) to the 
actual losses should be reasonably close. 

The foregoing indicates t he  desirability of determining experi- 
ence reduction factors separah,ly by schedules or other groups of 
related classifications, at  least ~s respects " A l l  O t h e r "  and " M e d -  

i c a l "  losses. The advisability of such procedure is confirmed by the 
variation in the value of (E)  ~rhich we encounter as we pass f rom 
one schedule to another.* For  instance, for several imporh~nt class- 

* One of the members of the Society raised the question as to whether the 
value of (E) is materially affecte~t by the relative size of the respective 
payrolls in the basic and ad'ditional states; that is, more .specifically, whether 
the value of (:E) as obtained by i:'ormula (5) depend~ as much upon the 
difference between states in benefil;s, in administration of the act~ and in 
accident frequency as it does upon the comparative exposure in the two 
states. 

I t  appears that the value of (E) depends almost entirely upon relative 
pure premium level and very little Upon the relative extent of exposure. I f  
in table (4) the New York payrolls and losses are multiplied by ten and no 
change is made in the volume of New Jersey payrolls and. losses, the value 
of (E) according to approximation formula (5) becomes .390. On the 
other hand, if the New York payr~lls and losses are d{vided, by three, in 
other words if the New York pure i.remiums remain constant while the 1%w 
York ~}olume be arbitrarily reduce~ to a parity with that of New Jersey, 
the value of (E) according to formula (5) becomes .408. :Neither of these 
values is far off from the figure of .i00 actually indicated by table (4). 

Ideally, perhaps, we should employ for reduction purposes a factor re- 
flecting the functional relation between the benefit schedules, administrative 
systems and accident frequencies of the two states. This fun,etioual rela- 
tion might reasonably be expected %0 vary from schedule to schedule. Its 
absolute value can probably never be computed. The test of formula (5) 
just referred to seems to encourage the view that (E) is an approximation 
to this ideal factor. 
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ifieations in the log~ng and wood schedule, we find the value of (E) 
(for reducing New York 'CAll Other" losses to New Jersey basis) 
to be .400 (see Table (4)) while for the most important classifica- 
tions in the trucking schedule the corresponding value of (E) was 
%49 (see Table (1)). 

In determining a procedure for reducing death and permanent 
total disability losses we are confronted by the fact that the number 
of accidents resulting in death or permanent total disability, are 
comparatively few; while variation in extent of dependency causes 
such a serious irregularity in cost per case as to make the indica- 
tions of actual pure premiums quite misleading from the standpoint 
of expected losses. 

Pennsylvania established a valuable precedent in combining 
deaths and permanent total disabilities by mlmber, ignoring actual 
losses in the individual case and making the reduced losses equal to 
the product of the total number of cases and the average cost per 
case in the basic state. 

As previously stated, the Pennsylvania 1918 procedure ignored 
variation from state to state in frequency of "D. & P. T. D." cases 
per unit of payroll. This variation in "D. & P. T. D." frequency 
should not be ignored. The writer has made a computation, too 
lengthy to be reproduced here, determining the value of (E) (see 
formula (5)) for reducing l~ew York "D. & P. T. D." cases by 
number to the New Jersey basis. The calculation was based upon 
New York Schedule " Z "  policy year 1916 and New Zersey Sched- 
ule " Z "  policy year 1917 and embraced the experience of those 
classifications (to the number of 100) having the most substantial 
volume of premium exposure in both states. The value of (E) was 
found to be .72.* The "D. & P. T. D." accident rates indicated by 
combining New York and New Jersey experience without reduction 
resulted in expected deaths which exceeded the actual I~ew Jersey 
deaths by slightly more than 28 per cent. 

A logical procedure would seem to be to modify the Pennsyl- 
vania practice by introducing the formula we have developed (for- 

Another point which may merit further investigation is that the true 
value of (E) approaches that of the '~direet" factor as a limit, where the 
pure premiums of both states remain constant and the payrolls and losses of 
the ~'addltional'' state are both increased in the same proportion. 

* This wide departure from unity may partly be accounted for by the 
fact that the New York data were accumulated a year earlier than were the 
New Jersey data. 
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mula (5)) ,-- in other words, 1;o reduce the number  of deaths and 
permanent total disabilities in the same way that we reduced the 
losses for the other elements of cost, and to the reduced number  of 
cases apply the average " D .  & P. T. D." value in the experience of 
the basic state. 

Formula (5) is much easier to apply than is the "direct and 
inverse" method of computing reduction factors. Moreover it is 
much easier to check. A glance at Tables (1), (2), (4) and (5) 
indicates that most of the w~rk can be checked by addition of 
columns and cross-footing of totals. Determination of the com- 
bined pure premiums and of the expected losses has to be checked 
item by item, but as a rule any serious error will be found if this 
check is confined ~o a careful inspection. 

In view of the convenience of the formula there is no reason why 
in .applying it we may not utilize the experience of enough classifica- 
tions to comprise 80 per cent. or 90 per cent. of the entire losses of 
the "basic" state and of the "additional" state respectively. In 
selecting these classifications the selection may be made independ- 
ently for each state without reference to whether a given classifica- 
tion has exposure in both states. The most satisfactory criterion 
in selecting which classifications to use is premium rather than 
either payroll or losses as a broad payroll exposure means little in 
extremely non-hazardous classifications and selection upon basis of 
volume of losses will tend toward misleading results. 

For the convenience of the reader we summarize our suggestions 
as to the reduction method. 

(~) Split experience of basic, state into a number of subdivisions, 
such that each subdivision contains a substantial premium exposure 
in classifications which are related in process. 

(b) Medical Losses : Determine separate value of (E) for "! t fed-  

ical" losses for each " additional" state and for each subdivision of 
the manual. 

(c) All other Losses: Same procedure as for "l~edical" losses.* 

* In the above we have not dicussed the possibility of making the reduc- 
tion for c, all other ' ' losses on the bas~s of accident frequencies rather than 
pure premiums. We believe that  i f  such a procedure were to be adopted it 
would be necessary to first investigate the question of whether " a l l  o t h e r "  
accidents can be combined by number by simple addition or whether i t  
would be necessary to compute th~ value of (E) between states upon the 
basis of accident frequency. Table (7) appended to this paper indicates 
that  for certain of the largest clas!~ifications the " d i r e c t "  factor for reduc- 
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(d) D. & P. T. D. Losses: For purposes of reduction consider 
number of cases instead of actual losses. Determine for each "addi- 
tional" state the reduction factor ( E )  upon basis of frequency of 
,c D. & P. T. D." cases either for the entire volume of experience or 
separately for each of several subdivisions of the manual, if the ex- 
posure is sufficient in volume. 

(e) When the experience of the several states has been combined, 
the combined pure premiums should be tested separately for each 
significant subdivision of the manual by comparing the expected 
losses with the actual losses. 

S02~E GENERAL RE,lARKS. 

This paper would from a practical standpoint be incomplete with- 
cut any comment upon the extent to which it is desirable to combine 
compensation experience from different states, or sections of the 
country. 

It is, we believe, generally admitted that the pure premium level 
of each state should be determined from its own experience,--at 
least in all cases where there exists within the state a substantial 
premium volume. This limits the function of "additional" ex- 
perience to assistance in the determination of a proper relativity 
between rates. 

:However, unless classification experience is thrown into groups 
comprising fairly similar processes, we shall find ourselves, even 
when the experience of the entire United States is combined, unable 
to determine a proper relation between the rates of the respective 
classifications. If  such group experience is considered, we find it is 
possible to attempt a direct statistical approximation to the rates 
for the most important classifications of a ~ven jurisdiction without 
going further than neighboring states for additional experience. 

Speaking generally, owing t0 variation in processes and in work- 
•ng conditions from one section ~o another, the more limited the 
geographical spread of the experience the better, provided an ade- 
quate premium exposure is developed. Exceptions to this principle 
would be indicated for industries or occupations known to conform 
to standard regardless of location (as for example, because of unity 

ing l~'ew York and Pennsylvania c~ all other" accidents to the New Jersey 
basis, is .890. The data employed in this calculation are taken from 
Schedule Z of the several states for the following policy years: New York 
1915, Pennsylvania 1916~ and ~ew Jersey 191~. 
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of management) also for tho~e classifications or groups for which 
no dependable exposure will be forthcoming unless for the entire 
country. 

State, sectional or national experience should, then, be utilized, 
according to the respective requirements of each situation. Such a 
course will commend itself far better to the judgment of intelligent 
employers than will the indiscriminate use of a country-wide com- 
bination of experience for all classifications. 

The problem of compensation insurance rate-making is a national 
one, but business sense indicates that there is no magic in mere 
breadth of exposure. Our w:ewpoint should be national, but the 
experience used Co make rate!~ should be that portion of the avail- 
able data which may lo~cally be expected to measure most closely 
the expected losses within a ~:iven area. 

If  our problem is national we should then maintain our classifica- 
tions upon a substantially uniform basis. There are cases which 
justify inconsistency as between the classifications employed in dif- 
ferent states, but from an ultimate standpoint these cases should 
prove few in number. We recog-nize the substantial use which must 
be made of experience gathered from broad geographical areas, or 
from the country at large,--and such broad volumes of experience 
cannot be presented conveniently, much less intelligently, unless 
there is general standardization in classification wordings and code 
numbers. 

The present manual is marred by numerous redundancies, in- 
consistencies and ambiguities in classification wording. Let us im- 
mediately "tr im out"  this dead wood and the useless underbrush, 
taking care, however, not to bark any live tree% and taking pains to 
set out new trees where there is room for them. 
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TABLE 1. 

CALCULATION OF REDUCTmN FACTOR--N. Y. TO N. J.--ALT. OTHF~ ( C E R T A I N  SPECIFIED C L A S S I F I C A T I O N S ) .  

Classification. 

Drivers N. O. C . . . . . . . . . . . . . . . . . .  
Truckmen--general (discontinued). 
Trucking~light (discontinued) . . . .  
Chauffeurs N. O. C . . . . . . . . . . . . . . .  

Code. 

7,205 
7,208 
7,211 
7,380 

Payroll In Thousands. 

Combined, N . J .  

(1) (2) 
33,927 7,075 

6,721 1,127 
3,175 702 

16,372 5,273 

60,195 

Losses, 

N.  Y, i lq. J .  [ Combined. 

(3) (4) (5) 
154,519 23,270 177,789 
79,462 8,080 87,542 
25,914 5,590 31,504 
52,951 11,502 64,453 

312,846[ 48,442 361,288 

N. J. Losses 
1 - D Z N. Y. Losses 

E =  
I + D  

Total Col. (7) = 1.641. 
where (1 + D) = Total Col. (4) 

1 - . 6 4 1  X .155 
E = = .549. 

1.641 

Combined 
p. 1 ~. 

.524 
1.303 
.992 
.394 

E i R e d u c e d  xpected 

((2)X(6)). : ((3)X.549). 

(7) (8) 
37,075 84,831 
14,681 43,625 
6,962 14,227 

20,777 29,070 

79,495 171,753 

0 

0 

t~ 

oJ 

['4 
~4 
~0 

t~ 



TABLE 2. 

CALCULATION OF REDUCTION FACTOEr---I%~ASS. TO 1'~'. J.--ALL OTHER (CERTAIN SPECqFIED CLASSIFICATIONS). 

Classification. 

Drivers N. O. C . . . . . . . . . .  
Truckmen--general (discon- 

tinued) . . . . . . . . . . . . . . . . .  
Tru. ekin.g--light--discon- 

~muea) . . . . . . . . . . . . . . . . .  
Chauffeurs N. O. C . . . . . . . . .  

Code. 

7,205 

7,208 

7,2ii 
7,380 

Payroll. Losses. 

Mass, 

(1) 
25,004 

7,557 

11,320 

43,881 

N . J ,  

(2) 
7,075 

1,127 

70Z 
5,273 

1 4 , 1 7 7  

Comb. 

(3) 
32,079 

8,684 

702 
16,593 

58,058 

Mass° 

(4) 
131,995 

86,182 

47,295 

265,472 

N. J. 

(5) 
23,270 

8,080 

5,590 
11,502 

48,442 

Comb. 

(6) 
155,265 

94,262 

5,590 
58,797 

313,914 

Comb. P. P. 

((6)+(3)). 

(7) 
.484 

1.086 

.796 

.354 

Ex. Losses. 

((2) X(7)). 

(S) 
34,243 

12,239 

5,590 
18,666 

70,738 

Red. 1 ~ ,  
Losses. 

((4) X.627). 

(9) 
82,761 

54,036 

29,654 

166,451 

Z N. J. Losses 1 - D  
x. Mass. Losses 
I + D  

where (1 + D) = Total Col. (8) = 1.46, 
Total Col. (5) 

.^ 48442 
1 - -  . ~ o  2 @ 2  

E = = .627. 1.46 

O 

P~ 

be 
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TABLE 3. 

NEW YORK, ~S/~CHUSETTS,. NEW JERSEY (CERTAIN S P E C I F I E D  C L A S S I F I C A T I O N S ) .  TEST OF COMBINED PIJ~E PREMIUMS. 

0 

PaYroll in Thousands. 
Classification. 

Drivers N. O. C . . . . . . . . . . . . . . . . . .  
Truckmen--general (disconthmed).. 
Tracking--light (discontinued) . . . . .  
Chauffeurs N. 0. C . . . . . . . . . . . . . . . .  

Code. 

N . J .  Combined. 

(1) (2) 
• 7,205 7,075 58,931 
• 7,208 1,127 14,278 

7,211 702 3,175 
7,380 5,273 27.692 

j . - -  j 

14,177 104,076 

Projected Losses 
Actual Losses 

Reduced I.~eses. Combined. Expected 
P . P .  Lo~e~. 

N . Y .  Mass. 

I (3) (4) 
84,831 82,761 
43,625 54,036 

! 14,227 
29,070 29,654 

j. 

;171,753 166,451 

49036 
- -  = 1.012. 48442 

N . J .  Combined. ((6)+(2)).  ((1)X(7)).  

(5) (6) (7) (8) 
23,270 190,862 .324 22,923 
8,080 105,741 .740 8,340 
5,590 19,817 .624 4,380 

11,502 70,226 .254 13,393 

48,442 386,646 49,036 

c~ 
( 

t~ 

0 

t~ 

c] 



TABLE 4. 

CALCUI.~TION 0P I~DUCTION FACTOR--I~. Y. TO N. J.---A-.LL OTHEE (CERTAIN SPECIFIED CLASSII~ICATIONS)° 

Class t0ca f lon .  

Logging and lumbering . . . . .  
S a w  r n i l l ~  . . . . . . . . . . . . . . . . .  

Sash, door and blind mfg.. .  
Planing and moulding mill~. 
Box mfg.--wood, mfg. shooks 

from sawed lumber and 
assembling . . . . . . . . . . . . .  

Carpentry--shop only . . . . . .  

Co d e .  

2,702 
2,710 
2,730 
2ff31 

:2,760 
2,803 

v 
P a y r o l l  in  T h o u s a n d s .  

N . Y "  I C o m b i n e d  
N . J .  I ((1) + (2)) .  i 

(1) (2) (3) 
1,426.0 254.6 1,680.6 

870.0 223.5 1,093.5 
1,226.0 715.6 1,941.6 
2,721.0 535.0 3,256.0 

Losses .  

C o m b i n e d  
N . J .  N . Y .  ( ( 4 ) + ( 5 ) ) .  

C o m b i n e d  E x p e c t e d  
p . p .  Losses  

(G)+(3). (1)X(7). 

1,231.0 
2,055.0 

9,529.0 

392.4 1,623.4 
718.9 2,773.9 

2,840.0 12,369.0 

(4) (5) (6) ! (7) (8) 
1,749 40,642 42,391 2.522 6,421. 
1,859 29,053 30,912 2.826 6,316 
3,393 19 ,891  23,284 1.199 8,580 
5,378 36,284 41,662 1.279 6,843 

R e d u c e d  
N . Y .  
Losses  

(5) X.400. 

(9) 
16,257 
11,621 
7,956 

14,514 

1,814 15,193 17,007 1.048 4,112 6,077 
5,588 35,845 41,433 1.493 10,733 14,338 

19,781 176,908 196,689 43,005 70,763 

hi. J. Losses 
1 - D  

~ N. Y. Lo~es 
E - -  

I + D  

where (1 + D) Total Col. (8) = 2.174, 
= Total Col. (4) 

19781 
1 - 1 . 1 7 4 - - -  

176908 
E = = .400. 

,2.174 

O 

oo 

O~ 

b ~  
-,,1 



TABLE 5. 

CALCULATION OF REDUCTION FACTOIt---I~ASS. TO I~. J.--ALL OTH~ (CEI~TAIN SPF, CIFI~D CLASSIFICITIONS). 

Clsssifloatlon. Code. 

I 

Logging and lumbering . . . .  2,702 
Saw mills . . . . . . . . . . . .  : . . .  2,710 
Sash, door and blind mfg...  2,730 
Planing and moulding mills. 2,731 
Box mfg.--wood, mfg. shooks 

from sawed lumber and 
assembling . . . . . . . . . . . . .  2,760 

Carpentry--shop only . . . . .  2,803 

S a ~ .  

(1) 
686.2 
601.2 
774.5 

1,602.9 

4,591.1 
2,030.6 

10,286.5 

Pa~o~.  

N . J .  

(2) 
254.6 
223.5 
715.6 
535.0 

392.4 
718.9 

2,840.0 

Comb. 

(3) 
940.8 
824.8 

1,490.0 
2,137.9 

4,983.5 
2,749.5 

Ma~.  

(4) 
11,714 
6,535 
6,115 

44,612 

45,039 
9,940 

123,055 

N. J. 

(5) 
1,749 
1,859 
3,393 
5,378 

1,814 
5,588 

19,781 

Comb, 

(6) 
13,463 
8,394 
9,508 

49,990 

46,853 
14,628 

142,836 

I 

IComb. P. P. 
(6) .--" (3). 

(7) 
1.431 
1.018 

.638 
2.338 

.940 

.532 

Expected 
Losses 

(2)X(7). 

(s) 
3,643 
2,275 
4,566 

12,508 

3,689 
3,825 

30,506 

Red. Mass. 
Losses 

(4) X-592. 

(9) 
6,935 
3,869 
3,620 

26,410 

26,660 
5,351 

72,845 

bO 
QO 

O 

O 

O 

o~ 

E = 

X ~ N. J. Losses 
1 -- D Z Mass. Losses, 

1-{-D 

Total Col. (8) = 1.542, 
where (1 + D) = Total (3ol. (5) 

19 781 
1 - .542 M 123 055 

E = = .592. 
il.542 



TABLE 6. 

NEW Yom~:, ~$.ASSACHUSFA~rs, N~W Jv, RSE~r (G~T~N SPEcrFr~ CLASSIFICATIONS). TEST oF CO~mNED PUr~E P~F~MIUMS. 

Classi f icat ion.  Code,  I 
) I l N ' Y "  I 

! (1) 
Logging and lumbering . . . . . . . .  2,702 16,257 

Z ~aw mills. 2,7i0 11,621 
Sash, door and blind mfg . . . . . . .  2,730 : 7,956 
P]~ning and moulding millr.. 2,731 : 14,514 
Box mfg.--wood, mfg. shooks 

from sawed lumber and as- 
sembling . . . . . . . . . . . . . . . . . . .  2,760 6,077 

Carpentry---shop only . . . . . . . . .  2,803 14,338 

70,763 

Reduced  Lo~ es .  PaYrol l .  Combi ned  E xpec t ed  
I p . p .  Losses 

N.J. Total. ((5)+(8)). ((79× (9)). 

(7) (8) (9) 
254.6 2,366.8 1,053 2,681 
223.5 !,694..7 ! n~.~ 
715.6 2,716.1 .551 
535.0 i 4,858.9 .953 

392.4 6,214.5 .556 
718.9 4,804.5 .525 

2,840.0 i 221655.5 ~ ' ~  

Mass .  

[ (2) 

O , O U ~  
I 3,620 
26,410 

26,660 
5,351 

72,845 

N . J .  

(3) 
1,749 
.t ,~ , Jo  
3,393 
5,378 

1,814 
5,588 

19,781 

T o t a l .  :N'. Y .  

(4) (5) 
24,941 1,426 
17,349 : 770 
14,969 [ 1,226 
46,302 2,721 

34,551:1,231 
25,277 2,055 

. 4[ 

163,389 I 9,529 

M a ~ .  

(6) 
686.2 
~0!2 
774.5 

1,602.9 

4,591.1 
2,030.6 

10,286.5 

Projected Losses Total Col. (10) = 1.0093. 
Actual Losses = Total Col. (3) 

(10) 

'2:2~6 
3,943 
5,099 

2,182 
3,774 

bO ¢zD 
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Clssslflcagon. 

York 

(1) 
Wool spinning and weaving . . . . . . . . .  

Tanning .......................... 
Iron and steel works ............... 
Foundries--iron ................... 
Wire drawing . . . . . . . . . . . . . . . . . . . . .  
Machine  shop- -wi th  foundry . . . . . . .  
Machine shop--wi thout  foundry . . . . .  
Projectile shell ease mfg . . . . . . . . . . . .  
Electric apparatus  mfg . . . . . . . . . . . . .  
Millwright works . . . . . . . . . . . . . . . . . . .  
Auto. mfg., . . . . . . . . . . . . . . . . . . . . . .  
Masonry . . . . . . . . . . . . . . . . . . . . . . . . .  
I ron works . . . . . . . . . . . . . . . . . . . . . . .  
Plumbing . . . . . . . . . . . . . . . . . . . . . . . .  
Concrete works . . . . . . . . . . . . . . . . . . . .  
Carpentry  . . . . . . . . . . . . . . . . . . . . . . . .  
Paint ing and decorat ing--not  interior. 
Paint ing and decorat ing-- inter ior  . . . .  
Roofing . . . . . . . . . . . . . . . . . . . . . . . . . .  
Additions . . . . . . . . . . . . . . . . . . . . . . . .  
Drivers and helpers . . . . . . . . . . . . . . . .  
Truckmen--genera l  . . . . . . . . . . . . . . . .  

TABLE 7. 

and ,Pennsylvania 1916 to New 
Jersey 1916 

Code, 
" O t h e r " *  
Payroll In 

Thousands, 

(3) 
18,826 
27,537 
6,622 
5,456 
2,908 

16,691 
991 

20,116 
59,947 

7,789 
6,885 
4,818 
9,266 
9,901 
2,336 

13,724 
3,554 
7,695 
3,334 
9,501 
2,146 
5,324 

53,504 
6,064 

} --BASIS ALL OTH~T~ ACCmE~T Fe.,~quEt~c,r. 

"Other"*  Perm. Part ia l ,  I 
Temp.  and Indeter-  
minate Disabilities. 

1915 

~ .  J. 1916 
1~'. J .  1916 perm. Par t ia l  
Payroll In Temp.  and 
thousands. Indeterminate 

Dlsabl l l t t~.  

( 6 ) .  (7) 
6,870 84 

12,726 91 
4,556 146 
2,741 77 

561 23 
1,976 70 

551 30 
4,504 184 

10,458 406 
885 27 

5,281 211 
1,182 69 
3,123 61 
1,439 112 

289 41 
1,735 55 

380 23 
1,393 106 

473 29 
880 17 
236 23 

2,040 49 
4,847 212 

611 54 

(2) 
2,286 

:::i 2,303 
. . .  2,413 

2,623 
: : : l  3,030 
. . .  3,081 
• ..  l 3,241 
. . .  3,631 

'3,632 
• . -I 3,633 
. . .  3,643 
. . .  3,724 
. . .  3,808 
. . .  5,022 
. . .  5,040 
. . .  5,183 
. . .  5,204 
. . .  5,401 
. . .  5,461 
. . .  5,490 
. . .  5,545 

5,602 
. . .  7,205 
. . .  7,208 

(Number.) I (Rate.) 

%)3 r 22® 
213 .774 
163 2.477 
223 4.087 
253 .870 

1,112 6.662 
125 12.616 

1,379 6.855 
3,337 5.567 

259 3.325 
274 3.980 
222 4.608 
327 3.529 
916 9.252 
460 19.693 
589 4.292 
507 14.264 

1,062 13.802 
304 9.117 
320 3.368 
243 11.321 
212 3.982 

3,012 5.629 
796 13.127 

"Other  .' * Ae~l- 
dent R a ~  

Applied to 1~. J, 
1916 Payroll 
((6) X (5)). 

(8) 
158.1 
98.5 

112.8 
112.0 

4.9 
131.6 

69.5 
308.8 

58.2 
29.4 

210.2 
54.5 

110.2 
133.2 
56.9 
74.5 
54.2 

192.3 
43.2 
29.6 
26.7 
81.2 

272.8 
80.2 

Truckmen- -heavy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,211 2,545 235 9.232 212 23 
Ch~kuffeurs and helpers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,380 ! 18,487 844 4.565 2,292 109 

~ Coal merchants  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 , 2 2 0  1,390 131 9.425 229 13 
i Auto. livery. 8,380, 19,609 762 3.886 ~ 1,809 , 74 
l - -  346,966 I 1 8 , 7 1 4 :  ~ 2,419 

* " O t h e r "  means Pennsylvania  1916 and New York 1915 combined. 
The  "d i r ec t "  experience factor for reducing N. Y. and  Pa. "a l l  o ther"  accidents to the  1X. J. basi~ (by number)  

Actual N, J. Accidents 2419 
- -  -.890. 

= Expected N. J. Accidents = 2719.5 

19.5 
104.6 
21.6 
70.3 

2,719.5 

O 

O 

O 

5o 
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AIRCRAFT ]INSURANCE. 

:3y 

WADTEI~  ~]. C'OW~F_~. 

I would ordinarily approach the d~scussio~ of any subject before 
an actuarial society with considerable diffidence because I am not 
an actuary. Fortunately, howe'Ter, the subject assigned to me 
requires for its discussion rather more words than figures, and on 
that  basis perhaps I can get along with it. 

The consideration of aircraf t  insurance in casualty lines, to 
which these remarks are limited, naturally begins with an inquiry 
respecting the field for such insurance. At the present moment 
the field appears to be very limited, perhaps too limited to permit 
an actual application of the fundamental principles ~ of insurance. 
A t  this moment it  may be broadly stated that the aircraft insurance 
fields is limited to the heavier-than-air machines, of which class of 
machines a relatively small number is now available for private or 
commercial use, and of that small number only a portion is em- 
ployed for what I may call legitimate purposes to distin~cqlish their 
use from exhibition and sport purposes. The lighter-than-air ma- 
chines have not yet been developed :)o a point where they are used to 
any extent for private or commercial purposes, and up to the 
present time have not been considered as within the field of aircraft 
insurance. The reasons for this condition are many, but promi- 
nent among them are the difficulty and expense of equipping and 
maintaining a lighter-than-air machine. Serious accidents in vari- 
ous parts of the world have demonstrated not only the unreliability 
but the grave danger attendant u~)on the use of lighter-than-air 
machines with inflammable gas as the means for overcoming the 
force of gravity. Until rather recently no gas suitable for this 
purpose has been discovered whicl~ was not both explosive and 
dangerous. Helium gas was rather accidentally developed during 
the war and applied to a limited extent to the lighter-than-air 
machines. : The application was limited because of the difficulty in 
obtaining the ga% as well as its gre~t expense. The cost of prop- 
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erly supplying a reasonable-sized dirigible with helium gas runs far 
into the thousands of dollars and, of course, there is a constant loss 
of gas, so that the up-keep of such a machine for gas alone is almost, 
if net quite, prohibitive for private or commercial purposes. So 
far as I know, no dirigible or other form of balloon has ever been 
offered for casualty insurance in this country, and under present 
conditions it is to be hoped that they will not be offered because, 
for reasons which I will attempt to explain later, it might become 
necessary to undertake the risk, and it would surely be a risk at- 
tendant with most unusual danger, not only to the occupants of 
the machine itself, but to innocent and unsuspecting people on the 
ground and in the buildings over which it might move. There is 
some promise held out that these lighter-than-air machines will 
sooner or later be developed to the point of practicability for private 
and commercial use. I certainly hope they will be, for, if they 
can be rescued from their present unusual hazards, a great field of 
usefulness can be found for them and they have in many respects 
an advantage over the other class of aircraft. 

For the purposes of this paper I shall limit my comment to the 
heavier-than-air machines, to which I believe the casualty insurance 
experience in this country has so far been limited. 

Speaking broadly, the field for aircraft insurance is yet to "be 
developed. In fact, the aircraft themselves are yet to be manu- 
factured and sold. Soon after the close of the war a limited num- 
ber of aircraft were made available to private purchasers. I think 
the first movement in this direction was when the Canadian govern- 
ment sold its entire stock of aircraft used for training purposes. 
These machines were of a somewhat similar type and are generally 
known as the Canadian-Curtiss machines. They are, in fact, abou~ 
the same ~ype of machines as were used in the United Sta~es for 
training purposes during the war. They are a two-place machine 
with dual controls designed for carrying an instructor with his 
pupil, the pupil gradually assuming control as the process of in- 
struction continued. Several hundred of these machines were 
made available for private purchase through file Canadian sale, 
and later limited quantities were sold in the United States. The 
Canadian offerings were rather rapidly absorbed by private pur- 
chasers and rather generally devoted to exhibition work and short 
passenger flights. Young aviators with more or less experience 
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during the war bought up these machines and established them- 
selves in various communities or ";raveled about the country making 
money out of them as best they .~ould. Few of them succeeded in 
making their enterprises profitable. A very few of these machines 
were used in a limited way for purely private purposes and com- 
mercial work. Their carrylng capacity wa~ rather small and, 
therefore, their use for the transplortation of merchandise was neces- 
sarily very limited, while their use for advertising purposes was 
considerably greater. The various types of machines developed 
during the war are not as a rule available for private or commercial 
use, although in some notable in,,;tances changes have been made in 
some of the larger machines i n  an effort to adapt them to com- 
mercial use, which effort, however, has met with very little success. 
Such war machines as were developed, through changes, for carry- 
ing loads have largely been employed by the United States govern- 
ment for mail delivery, and a few have reached private purchasers. 

After the armistice was signet there was a decided halt  in the 
production of aircraft. A ver~ large number of machines had 
been manufactured under the impetus of war and the armistice 
caught the manufacturers and the government with a large number 
of machines in various stages of construction as well as a large 
number of machines actually completed. With so many machines 
in sight and with the known fa~t that in some instances at least 
they were offered for sale at pIices far below the cost of manu- 
fact-are, the few concerns in th~s country which had qualified as 
successful manufacturers of aircraft found little or no encourage- 
ment for the production, of machines suitable for the private and 
commercial use in which the fie[d for insurance lies. In  the last 
few months this si~a~ion h a s  changed slightly because manu- 
facturers are now developing new models, advertising them either 
as accomplished facts or as prospects and in some instances actually 
selling them. Nevertheless the i field at the moment is extremely 
limited and the available aircraft are very largely used in enterprises 
of a character not likely to continue, as well as in sports, races, 
exhibitions, thrilling adventures and hair-breadth escapes. These 
uses do not furnish an attractiv~ field for insurance; therefore, it  
may be stated that the field for aircraft insurance at the present 
time lies largely in the realm of conjecture. 

Seventy-five years ago or so ~ railroad train was as much of a 

3 
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curiosity as an aircraft is today. In those days small model trains 
running on circular tracks v~ere exhibited at country fairs, and a 
small admission fee was charged to see the side show. Railroads, 
however, possess no opportunities for sport uses. The development 
of railroads for commercial use was unhindered by any misapplica- 
tion to pure sport uses. We have never had any railroad races, nor 
have we had hair-breadth railroad escapes which were staged in- 
tentionally, unless we enter the field of moving pictures. The rail- 
road, however, has become an absolute public necessity and im- 
portant feature in our lives. 

Forty years or more l a t e r  the trolley Car was developed. I 
can well remember that some thirty-five years ago I rode upon 
the first trolley car I had ever seen, and I believe at this moment 
it was the first trolley line ever run in this country. That  line 
was on 15th Street in Denver. The motive power was electricity. 
The wire was placed below the ground and electrical contact was 
obtained by running a trolley through a slot in the roadway, similar 
to those used by New York cars today. I t  was the habit of those 
days, as I personally observed, to refuse to pay fare on one of these 
cars until it reached the point at which the passenger expected to 
alight because as a general rule it  did not reach that point. Some- 
thing was happening all the time, and, judging by the experiences 
of that particular line, there would never be such a thing as a suc- 
cessful trolley system in the country. 

Following this, notably in New York City, came the cable 
trolleys, and we all know the endless trouble encountered by that 
particular form of transportation which led to their final abandon- 
ment. Notwithstanding these discouragements the trolley system 
has ~urvived, and while it, like the railroad system, is having its 
full share of financial difficulties, it has become a necessity in our 
lives and none of us would care to dispense with it. The trolley, 
like the railroad, was not adaptable to sport purposes and, there- 
fore, its development was not delayed by misapplication. 

Then came the automobile and the history of its development 
is so recent that comment seems unnecessary. I recall that some 
twenty years ago I was a member of a small party of automobilists 
which undertook a "club r u n "  from Hart ford to New Britaili, a 
distance of nine miles. The only public garage proprietor in the 
city at that time offered to send his repair men with a car loaded 
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with tools and appliances to hell? out any cripples which might be 
picked up by the wayside. The I repair car broke down during the 
trip. The other cars reached their destination in ~fety.  

For the first time we found ti~ means of transportation by land 
which could be devoted to sport' purposes, and it was promptly so 
devoted, and to an extent the development of the automobile was 
delayed by its misapplication. ' A  speed craze took hold of the 
people. Automobile racing, exhibitions and tricks became promi- 
nent in the early days of that ineans of transportation, and for a 
time their prominence promise(] to over-shadow the really serious 
personal and commercial use to which an automibile could be put. 
But the automobile survived. In  its early days it was cordially 
hated by a vast majority of th e people, particularly in rural com- 
mnnities, and today it is foun~t in  almost countless numbers in all 
communities. I t  has come to be a necessity and the people at 
large probably feel that they caianot dispense with its use. 

In the automobile as a means of transportation we find some- 
thing which more closely approximates the aircraft than in any 
other present form of tran~por!nt.ion, particularly by land. The 
all important question from the insurance standpoint is, will the 
history of file railroads, the tri~lleys and the automobiles be re- 
peated in the future history of 1:he aircraft? To that question, no 
positive answer can be made at present. Lille the automobile in 
its early days, the aircraft of today is very largely devoted to pure 
sport purposes, and its commer~ial development has been scarcely 
undertaken. I t  was many years after the private and pleasure 
automobile was well established t h a t  attention was seriously given 
to the development of the comrrercial side of this means of trans- 
portation. The automobile sur¥ived its purely personal and sport 
use. I t  survived the cordial dislike of a large majority of the 
population and has developed i ato a commercial necessity. Will 
tile aircraft do the same thing? We may reason toward an answer 
by examining some of the c~ims which can be made on behalf of 
aircraft as a means of transporintion, as well as the obstacles, in 
comparison with other means of: transportation now available. 

Prominent among those claims is the matter of speed. The 
speed which has been obtained in aircraft is already phenomenal, 
and the possible speed of the futilre is beyond conjecture, but speed 
is not the only consideration. I f  a man under urgent business 
requirements can actually fly from Chicago to New York in eight 
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or ten hours when transportation by train would require more than 
twice that time, that looks attractive on its face, and it looks as 
though aircraft might be developed as a means for rapid transporta- 
tion, but we must go to step further and consider the fact that a 
trip from New York to Chicago in a given number of hours is only 
a part of the story. The railroad stations in New York and 
Chicago are accessible, and when a passenger arrives at a railroad 
station there are convenient means of local transportation by use 
of which the traveler can reach his actual destination speedily. I t  
is not so with the aircraft at present. If  a man in the business 
center of Chicago desires to travel by aircraft to New York, he 
must first journey to an outlying field which must necessarily be 
in the suburbs and not necessarily within convenient reach by 
means of short local travel. Therefore, he spends a fair portion 
of the time apparently saved in his trip in getting to a starting 
place. Then when he arrives at New York, the same situation is 
encountered. Perhaps he may land at Mineola or somewhere on 
Long Island, and actually require an hour or more to travel from 
that place to his actual destination in the down town business 
district of New York City. In this aspect the allurements of the 
aircraft lose some of their force because the time actually saved, 
even if the trip be accomplished without mishap, is much less than 
it appears to be on the face of the record, all of which goes to 
show that before the aircraft can be recognized as a suitable and 
necessary means for rapid transportation, landing facilities must be 
provided with means for rapid transportation to business centers in 
the various cities of the country. Up to the present moment no 
substantial progress has been made in that direction and all of this 
militates against the development of the aircraft and, consequently, 
against the development of the field for aircraft insurance. 

The dangers of aircraft transportation have in the past deterred 
--and will in fire future deter--a great many people from accept- 
ing that means of travel. These dangers are probably very largely 
exaggerated. The railroads, the trolleys and the automobiles have 
left behind them in the course of their development a long trail 
of dead and injured, and the fact that aircraft transportation is 
dangerous will not probably of itself seriously delay the develop- 
ment of aircraft as a means of transportation if other obstacles are 
removed. 

Drawing my figures from a publication which happens to be 
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before me at the moment, it is claimed that during the war there 
were 20,142 men trained for aviation ia this country. They were 
trained upon fields more or less congested and with machines more 
or less deficient. I t  is claimed that there were 869,831 flying 
hours involved in this training, and there were 298 fatalities. I f  
these figures are correct, even under the unusual conditio~as at- 
tendant upon war training and the unusual hazards due to an 
undeveloped machine, there was only one fatality in nearly 3,000 
hours of flight, and 3,000 hours of flight under favorable condi- 
tions and at a fairly moderate .~peed would take an aviator seven 
or eight times around the worht if such a thing were practically 
possible. There are reasons fo! believing that fatal accident fre- 
quency in private and commerc:ial use would be much lower than 
the frequency recorded during t h e  period of war ~aining when 
all surrounding conditions are (onsidered. 

I understand upon the figures compiled by the United States 
Air Service covering a period cf six months duriny the war only 
about 2~/~ per cent. of all the s ccidents, both fatal and non-fatal, 
were due to failure in the plane construction or its parts. The 
same tabulation shows that in tile event of injury where a machine 
carries a pilot and one or more passengers, the pilo.t is the most 
likely to escape. 

In  the consideration of accid(.nt frequency in aeroplanes for  the 
purpose of reaching rate results we have proceeded upon the theory 
that the proportio~ of fatal in iuries ~o total number of injuries 
would be very much larger than it is in the ordinary casualty lines. 
This theory has been particularily applied ~o workmen's compensa- 
tion. Whether it will prove true in practice or not remains to be 
seen, but it  seems rather reaso:aable to assume in the absence of 
reliable data that in the distribation of accidents as to results, we 
shall find cases involving ~oia?. and permanent disability in far 
greater proportion than similar results will be noted in other lines. 

Another theory has been employed in developing compensation 
rates particularly, and that is |.hat a larger proportion of aircraft 
pilots will be found in the evci..nt of fatal injuries to be without 
dependents than is found in the ordinary compensation lines. This 
is conjecture almost entirely, no far as I know there is no data. of 
any moment which would serve to either prove or disprove this 
theory, but it  has been used almost from necessity in order to pro- 
duce an aireraft rate, particularly for compen~tion, which was not 
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on its face prohibitive and would not serve to obstruct the progress 
of this new means of transportation. 

Perhaps we may conclude that the dangers attendant upon trans- 
portztion by means of aircraft will not of themselves prevent i~s 
development to a point which will furnish a real insurance field. 
At least that seems to be a reasonable conclusion. 

The next feature which apparently weighs against the growth 
of the aircraft  as a means of transportation is its instability and 
unreliability, both of which for our purposes mean about the ~ m e  
thing. In  this respect perhaps it does not differ from the auto- 
mobile in its earlier history, or even from the railroads or trolleys. 
Stability and dependability are matters of development, and having 
faith, as we must, in the inventive genius of our people, we may 
with reason conclude that  these conditions will be materially im- 
proved, if not largely removed, by early development. However, 
the present alleged instability of the aircraft is not abundantly sup- 
ported by evidence. Our government has been using aircraft in its 
mail service. I t  is stated that out of about 1,250 mail delivery 
trips actually projected, 1,200 were actually made, while the fail- 
rives were only about 50. This is a most general and inexact state- 
ment but will answer present purposes. Of the contemplated mile- 
age for these trips it is claimed that practically 98 per cent. was 
actually flown. 

The item of cost is of course a very important factor in con- 
sidering the question of development, but in its present aspect 
i t  has a very marked similarity to earlier questions respectiug the 
automobile. Aircraft, so far as they are available, can be pur- 
chased at almost any price which a person is willing to pay. I 
believe a dependable one-place machine for purely private use can 
be had for $2,000 or perhaps less. I am not now considering 
second-hand machines which can be bought still cheaper. From 
that  minimum point the price may increase almos~ without limit. 
I t  is unnecessary to give much attention to the embellishments of 
aircraft  for purely ornamental or fanciful purposes in considering 
cos~, but it is important to know how far the item of cost will 
deter the managers of commercial enterprises from undertaking 
the aircraft as one of their means of doing business, and_ by this I 
mean an aircraft of a type which will carry a reasonable quantity 
of merchandise. A heavier-than-air machine which will carry 
as much as a ton of merchandise a~de from the pilot, crew and 
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other necessary load would be a large and expensive machine. All 
of the elements of construction, as well as all of the elements of 
power, would be very expensive. I do not really know what such a 
machine would cost at the presert time, but I think the cost would 
exceed $25,000. Here ~he ligl~ter-than-air machine would have 
many advantages because construction, outside of the gas supply, 
would probably be less expensive. Therefore, when the gas supply 
problem is settled, if it ever is, the field for the lighter-than-air 
machine is probably found in file transportation of dead weights 
where actual sustained speed is not so important. 

We know very little at prescott about the cost of maintenance 
and repair, although we have a general understanding that it is 
pretty large. An en~ne used in an aircraft is capable of perhaps 
100 hours of service, although it is customarily removed and over- 
hauled after a very much shorter period of service. 

We know very little about the ~ost of fuel. Some raffler reckless 
statements have been made respecting fuel cost as well as the cost 
of repairs and allowances for depreciation. I regard none of these 
statements as dependable, but the sum total of the whole situation 
appears to be that the initial cost as well as the cost of main~cenance 
and use is a~ the present time nearly, if not quite, prohibitive, and 
unless this obstacle cart be reasonably reduced, the development of 
the aircraft, for commercial purposes at least, will be slow. How- 
ever, we are reminded of the apl;arently unanswerable objections of 
not more than ten years ago respecting the automobile and how 
successfully the claims respecting excessive cost, not only as to 
the ori~nal purchase price, but as to maintenance and use, have 
been dealt with. The economy of transportation by automobile 
truck has been adequately demonstrated, as is evidenced by the 
constantly growing use of these vehicles. Will the same thing 
happen with respect to aircraft capable of carrying heavy loads? I 
confess at once I do not know tl~e answer, but it is safe for present 
purposes to say that those who h~ve the development of the aircraft 
in charge have a far greater problem to deal with in the matter of 
initial eos~ and subsequent expe:ase than those who had to do with 
the development of the automobile, even in its earlier years. 

We might go on almost indefinitely considering the probabilities 
of the future development of the aircraft and the resulting develop- 
merit of a .field for insurance, t,ut enough has been said to fairly 
establish the claim that we have not reached the point of develop- 
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merit yet, nor do we see in the near future the promise of a develop- 
ment likely t~ result in the early establishment of a field for 
casualty insurance presenting a sufficient volume to permit the 
application of fundamental insurance principles. 

Having reached that point, the next question is, why should 
aircraft insurance be undertaken by casualty companies? Here 
we encounter an entirely different line of reasoning. We all know 
that in spite of all delays and hindrances there are a large number 
of aircraft in operation in various parts of the country. A very 
large portion of these machines is owned by the government and 
operated either by the army or navy, or in the mail service. These 
operations obviously do not come within the field of insurance. 
After all, however, there are some left. There are such things in 
use as private and commercial aircraft. Their use in many in- 
stances involves the employment of pilots and others who in the 
course of their duties as employees are required to fly. The com- 
pensation laws in most of our states require insurance or security 
for the compensation obligation.. I f  the owners of aircraft in civil 
life have employees, the law in a great many instances at least re- 
quires them to obtain insurance. There are man~ reasons for 
claiming that insurance companies professing to write the com- 
pensation lines would fail in their duty if they did not devise means 
for providing insurance in that line which the law requires. 
Therefore, perhaps the first reason why aircraft insurance has been 
undertaken is that it is the duty of insurance companies to provide 
it, or devise means through which i t  can be secured. These con- 
siderations apply to workmen's compensation insurance only, but 
a company undertaking this line would naturally conclude that 
there should go with it such other lines, within its corporate 
powers, as would serve to increase premium receipts and to an 
exten~ improve distribution in a limited field. The only casualty 
company definitely announcing an aircraft program, so far as I 
know, has included in that program, with workmen's compensation, 
public liability and property damage, as well as individual accident 
insurance for passengers and others exposed to the hazard of flying. 

Passing the compensation line for the present, I may say that 
the public liability and property damage fines are in some respects 
similar to the same lines now undertaken by many casualty com- 
panies upon automobiles. They-differ, however, in one essential 
particular, which is, that the public liability policies do not cover 
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the passenger hazard. So far as I know, there is no present pro- 
vision made upon the liability basis for the passenger hazard by 
any of the American companies. That is taken care of so far as 
is possible by offering personal accident insurance which can be 
obtained in the form of daily tickets, trip tickets or annual con- 
tracts under the conditions imposed by the company writing them. 
This provision does not take car.~ of the legal liability of the owner 
of the aircraft, but if we consider the theory of assumed hazard, 
which is so clearly chargeabld fo the passenger, and assume that  
accident insurance in a definite amount is furnished by or through 
the owner for fhe benefit of th .  • passenger with a possible agree- 
ment, which would be legal in some instances, that the passenger in 
the event of injury would accept the provisions of the individual 
accident policy in lieu of all other claims, we approach, at least, a 
public liability protection for passengers. 

You will observe also that in my enumeration of lines I have 
omitted collisio~ as ordinarily ~.vritten upon automobiles. So far 
as I know, casualty companie.; have not undertaken this risk, 
although I believe the fire companies have undertaken if to a 
limited extent. Every landing of an aircraft, whether forced or 
intended, is a collision, and all resulting damage to the craft itself 
would constitute a collision claim. I t  might be claimed that this 
could be excluded from a collision policy, but effort in that direc- 
tion indicates that an attempt te exclude i t  would exclude so much 
as to make the collision policy ~f very little value. I f  a collision 
policy is to be written at all, :it ought to cover the damage due 
to landings where the damage is more than casual, and yet for 
contract purposes it  is hard to draw the line. 

The public liability and property damage are written together, 
never separately. The combine~i basis rate at present all over the 
5ountry is $125 for each aircraft, of which $50 is assigned to public 
liability and $75 to property damage. The policy limits for public 
liability are customarily $5,000/!0,000 and policy limit for property 
damage is $1,000. This basis rate applies to ordinary flying, or 
what we might call straight-away work. I t  is the rule of the com- 
pany writing such business thai if the aircraft insured is used for 
exhibition, trick or stunt flying, demonstration or instruction, the 
basis rate shall be increased 60 per cent. There exists within my 
knowledge no actuarial reason either for the basis or its increase. 
I t  is a pure matter of conjecture. From such limited experience 
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as has been obtained during the few months in which this line has 
been written by one company, the public liability rate appears to 

b e  too low, while the property damage rate appears to be sufficient. 
The relation between these rates seems disproportionate in view of 
the relation between the limits expressed in the policies, but the 
theory was that frequent property damage would be produced by 
forced or intentional landings damaging crops, trees, buildings and 
animals, while injuries to persons would be less frequent. I be- 
lieve the experience to date has been exactly the reverse. A num- 
ber of public personal injury claims have developed and very few 
property damage claims. 

I shall refer to  the individual accident feature very briefly be- 
cause its details do not come under my personal observation. A 
daily ticket policy is issued which becomes applicable at whatever 
hour the flight is started during a ~ven day and continues until 
four o'clock A. M. the following day. This ticket policy is for the 
principal sum of $5,000, with the usual indemnities for dismem- 
bermenti and loss of sight, and also for disabilities temporary in 
character. Weekly indemnities, however, apply only where the 
holder of the ticket is a man. Similar tickets are issued to women 
with the weekly indemnities eliminated and the premimn cost of 
the ticket is $5.00 for men and $~.00 for women. This ticket 
policy plan has been developed so that we may issue a similar con- 
tract to cover a trip of whatever duration, including a round trip, 
if that is desired, and these we call trip ticket policies. The rates 
depend upon the length and character of the trip and at present are 
largely matters of negotiation in individual cases. There are also 
means provided for obtaining an annual personal accident policy 
carrying a rider permitting flight in aircraft, and the charge for 
this rider is $50 for each $1,000 of the principal sum. 

Matters of life insurance are not within file particular observa- 
tion of this Society, but I may mention in passing that life insur- 
ance with an aircraft permit may also be obtained. I t  is issued 
in one-year non-renewable term ferm only, and the extra premium 
rate per $1,000 of insurance in addition to the term rate is for 
a passenger $50 and for a pilot $90. 

I t  may be said generally that all the foregoing rates have been 
reached without substantial actuarial data except in so far as the 
obtainable experience used in the computation of the compensation 
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rate has assisted in the determin:ltion of the personal accident and 
life rates. 

We may now consider briefly ,,.uch experience as we have, which 
has been largely obtained from :the Government and particularly 
through the War Department, which kindly gave our actuaries 
personal access to its records. In an effort to adapt the available 
experience to the necessities of rate computation we were obliged 

establish several too.re or less fhcoretical hypotheses: 
1. In  the event of injury to .1 pilot, whether fatal or not, the 

compensation would be maximum because of the high wage rate. 
2. We had some ~ery depen&~ble data upon aircraft accidents 

generally in which accide~lts due: to stunting, collisions in the air, 
collisions on the ~ound  ant1 stralLgh~ flying were separated and the 
injuries were classified according' ~ their kind. That is, fatal or 
non-fatal. Since our first effort was to establish a basis rate for 
straigh~ flying we excluded accltdent,s due to stunting from the 
computation. 

3. Since the conditions at th(. training fields presented serious 
features of congestion with resulting collisions in the air, we as- 
sumed that these conditions would not exist in private flying to the 
same extent and, therefore, adopted the hypothesis that one half 
of the accidents due to collision should be excluded in our 
computation. 

4. The number of fatalities re.suiting in compensation payment 
to dependents was treate~ upo~ pure hypothesis. In ordinary 
compensation lines out of 100,000 industrial accidents 932 would 
be fatal and of that number 705 would be settled on the basis of 
full dependency, 32 on the basis iof partial dependency and 195 on 
the basis of no dependents. Cbnsidering the age, environments 
and general characteristics of f ie  aviators developed during the 
war and assuming that many olf these aviators would find their 
place in private and commercial work in times of peace we took 
considerable liberty with this dis!:ribution by deg-ree of dependency. 
We produced our rates upon the theory that instead of 705 cases 
of full dependency there would l'.e but 352, which was intended to 
be 50 per cent., and the remabiling 353 were treated as further 
cases involving no dependents ~md, therefore, added to the 195 
cases of that character found in the general experience. I t  occurs 

me now that this hypothesis may be somewhat violent, particu- 
larly bearing in mind the unusua: marriage opportunities which are 
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presented to many young aviators if current reports are to be 
believed. At any rate, whether right or wrong, present rate pro- 
cedure is upon that basis. 

5. The elements of exposure also ought to be treated upon theory 
rather than data. We had the government records, and from all 
we could gather the annual exposure of an aviator could be reason- 
ably placed at 200 hours actually in the air. For the private use 
it  seemed necessary to at least double this exposure. 

6. On the medical aid feature, we assume medical payment in 
each case. 

A tabulation of the experience in the government schools in this 
country showed that the total number of deaths per 100,000 flying 
hours, excluding stunting, passengers, passengers during stunting, 
and one-half of the collision cases, was 23. Upon the same tabula- 
tion the total number of non-fatal injuries per 100,000 flying hours 
with the same exclusioa was 14. While we accepted the fatal 
results as shown by this tabulation with considerable confidence, 
the non-fatal results were not equally convincing because we felt 
pretty certain that many injuries of a non-fatal kind never found 
their way into the reports and, consequently, were not represented 
in the War Depart=ment data. This is but natural, as field com- 
manders striving for records would naturally withhold all reports 
of injuries considered by them trivial and unnecessary. Perhaps 
we would not consider the same injuries trivial. We considered 
it  safe and necessary to increase the non-fatal results from 14 to 
28, and these elements were used as the basis for the computation, 
adding of course a medical charge for the sum of the two element, s 
of both fatal and non-fatal injuries. That  is, a medical charge in 
51 cases for every 100,000 hours of flight. This resulted in the 
determination of an expected accident frequently per year per 
aviator upon a basis of 400 flying hours. The fatal frequency was 
.092. The non-fatal frequency .112, and the medical frequency 
was again the sum of these two elements, or .204. 

I will not undertake to follow this branch of the actuarial com- 
putatSon any further, because, if I do, I will soon be beyond my 
depth. I t  will be so much easier for any of you to apply these 
fundamental data to the requirements of the compensation law in 
any state that I leave that part of it  to you. 

There is one other feature in the rate making which ought to 
be mentioned, and that is the expense loading. We start with 
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the proposition that the rate per aviator, which is necessarily per 
capita under this method of premium computation, constitutes a 
high premium unit, and on the general theory affecting the expense 
loading that has a bearing upon Lhe elements of that loading. The 
expense loading finally adopted for use throughout the country was 
35 per cent. As premium computation was not on the basis of 
wages, there was no audit, and a~ the premium unit  was high, some 
of the elements of expense became lower in proportion for reasons 
which will be obvious to you. ~.?he division of this loading was as 
follows : 

Acquisition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17½% 
Administration, excluding aLIdit". . . . . . . . . . . . . . . .  4 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
Investigation and adjustment of claims . . . . . . . . . .  5 
Taxes, licenses and fees . . . . . . . . . . . . . . . . . . . . . . .  4 
Profit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1½ 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35% 

This theory of expense loading was accepted in all states having 
power of approval of rates except New York state, where the 
standard expense loading was rc,<luired. 

The Workmen's Compensation classifications adopted and ap- 
proved very generally through the country are as follows: 

"Aircraf t  Operation--commelrcial or privabe, excluding demon- 
stration, testing, instruction, public exhibition, trick or stunt 
flying 7400 

"Aircraft 0peration--demon~,~trating, testing, instruction, public 
exhibition, trick or stunt flying 7401 

'.~Note.--The premium named in connection with the two pre- 
ceding classifications apply to each employee who is porto/trod or 
required to be upon aircraft while under their own power, but upon 
written notice to the Company the employer may substitute one 
employee for another without additional charge. During the 
policy period the employer may add other employees or may cancel 
from the policy employees previously covered, both upon a short 
rate basis. In  no event shall the premium for the entire policy 
be reduced below the minimum premium herein provided." 

The rate for classification No. 7401 is uniformly 160 per cent. 
of the rate for classification No:. 7400. The minimum premium is 
uniformly the annual premium for one aviator. 

Rates have been computed f3r practically all the compensation 
states and filed and approved where required in most of them. 
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The rates for each of the states as computed for each of the classi- 
fications are as follows: 

S ta t e  7400 
C a l i f o r n i a  . . . . . . . . . . . . . . . . . . . . . . . . .  $ 3 4 0  

C o l o r a d o  . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 5  

C o n n e c t i c u t  . . . . . . . . . . . . . . . . . . . . . . . .  3 4 0  

D e l a w a r e  . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 0  

I d a h o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 6 5  

I l l i n o i s  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4 0  

I n d i a n a  . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4 0  

I o w a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 0  

K a n s a s  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 6 0  

K e n t u c k y  . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 0  

L o u i s i a n a  . . . . . . . . . . . . . . . . . . . . . . . . . .  290  

M a i n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 4 0  

M a s s a c h u s e t t s  . . . . . . . . . . . . . . . . . . . . . .  2 7 0  

M a r y l a n d  . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 5  

~ i i c h i g a n  . . . . . . . . . . . . . . . . . . . . . . . . . .  2 6 5  

M i n n e s o t a  . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 5  

l ~ I i s s o u r i  . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 0  

M o n t a n a  . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 5  

N e b r a s k a  . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 5  

N e w  H a m p s h i r e  . . . . . . . . . . . . . . . . . . . .  2 2 5  

/ N e w  J e r s e y  . . . . . . . . . . . . . . . . . . . . . . . .  2 2 5  

N e w  M e x i c o  . . . . . . . . . . . . . . . . . . . . . . .  2 3 5  

~s~r e w Y o r k  . . . . . . . . . . . . . . . . . . . . . . . . .  3 6 5  

O k l a h o m a  . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 0  

P e n n s y l v a n i a  . . . . . . . . . . . . . . . . . . . . . .  2 3 0  

R h o d e  I s l a n d  . . . . . . . . . . . . . . . . . . . . . .  2 1 5  

S o u t h  D a k o t a  . . . . . . . . . . . . . . . . . . . . . .  2 0 0  

T e n n e s s e e  . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 5  

T e x a s  . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . .  3 1 0  

U t a h  . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  3 7 5  

• V e r m o n t  . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 0  

V i r g i n i a  . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 5  

W i s c o n s i n  . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 5  

7401 
$ 5 4 4  

3 1 2  

5 4 4  

3 5 2  

5 8 4  

3 8 4  

3 8 4  

4 6 4  

4 1 6  

4 0 0  

4 6 4  

3 8 4  

4 3 2  

4 4 0  

4 2 4  

4 5 6  

4 4 8  

4 5 6  

5 0 4  

360  

36O 

3 7 6  

5 8 4  

6 5 6  

3 6 8  

3 4 4  

32O 

4 4 0  

4 9 6  

6 0 0  

3 5 2  

3 1 2  

4 7 2  

There are probably other reasons why aircraft insurance should 
be undertaken in this country without awaiting the full develop- 
ment of the field. In this paper an attempt has been made to 
view the prospects of the near future in a very conservative way 
which might be adjudged by some as pessimistic. Notwithstand- 
ing all the difficulties suggested and many others likely to be en- 
countered, aircraft of all kinds will be used in the future to a 
greater or less extent, and an early development of sound under- 
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writing theories and prachces, a~'; well as a~ early purchase (and I 
use that word advisedly) of a sut:stantial amount of aircraft experi- 
ence for future guidance may be regarded as almost necessary. I t  
really matters very little if the field in the near future is to be 
restricted or if the final developmerLt of the aircraft stops at a point 
short of making it a necessity in our personal and commercial 
lives. The aircraft has come to:stay beyond any question, and its 
future depends very largely n p n  the preparations made for it~ 
acceptance anti regulation. I ~ish to comment on these features 
briefly. 

Suitable landing fields propelly constructed and guarded must 
be established at points reasonably accessible to the business centers 
of our cities. The proper comtruction and arrangement of the 
landing places is a subject worthy of very careful consideration. 
The aircraft still remains more or less of a curiosity to the public 
at large. The landing of an aircraft attracts a crowd and very 
few people in that crowd realize the dangers involved when the 
aviator undertakes to resume his flight by setting his machinery in 
motion. On landing fields the public must be properly segregated 
and protected by reasonable encli)sures, and the flelcl itself must be 
kept clear. Regulations respecting landing where that is at- 
tempted by more than one machine must be carefully worked out. 
An aircraft occupies a ~ o d  deal of space on the ground, even if 
it  is a comparatively small machine, an(] the element of space occu- 
pation will sometimes form the basis of differential, particularly in 
public liability and property damage rate-making. The establish- 
merit of these fields, while largely dependent upon private enter- 
prise, must be reasonably controlled by well-considered legislative 
enactment. 

In matters of flight there are several things to be considered. 
An aviator who flies over my ho'use is guilty Of trespass. The old 
common-law maxim. "He who owns the ground owns also to the 
stars" makes a ]and owner the p~oprietor of the air above his land, 
and in that air a passing aviato: is a ~respasser. When fights are 
taken over populous centers, d~ngers of unnecessary magnitude 
are created. They involve unsu;specting people on the streets and 
i1~ the buildings, any one of who!n may be injured by some mishap, 
or the dropping of some article:in, or some part of, the machine. 

• . I . 

In the continental countries and in England there are known such 
things as "air lanes." That is; routes of travel are laid out to a 
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certain extent at least, and while I am not familiar with the re- 
quirements I have an idea that regard is had in the establishment 
of these routes for the proper protection of dense centers of popu- 
lation where the hazard of injury increases with density. There 
is really no reason why an aircraft in flight except for exhibition 
or advertising purposes should pass over the center of a city. I t  
can easily pass around it and as landing places are necessarily in 
suburbs and less populous ceflters, this exposure could be materially 
reduced by wise legislation. 

There are many other points along these lines which might be 
mentioned, but I will include only one which to my mind is of the 
utmost importance. 

Given the best aircraft in the world, the safety of its flight 
depends very largely upon the personal skill and fitness of the pilot 
in charge. The element of personal fitness enters very largely into 
the consideration of the aircraft risk from an insurance standpoint, 
and before a reasonable field for insurance can be developed upon a 
suitable basis there must be legal control of this situation which is 
very exact and very effective in its nature. Whether this control 
is to be undertaken by the Federal Government or by states is a 
question now under discussion and upon which opinions differ, but 
in either event there should be a control and it should be real and 
not theoretical. At present there is no control whatever. The 
Federal Government has some sort of a licensing system and one or 
more private organizations pretend to issue licenses certifying to 
the qualifications of an aviator. Neither of these arrangements is 
of any avail because it is not based upon the necessary require- 
ments, nor is the aviator sufficiently under observation to make 
those licenses effective. The thing required above all other things 
is to provide by law that no person shall operate an aircraft either 
for himself or for others until he is duly licensed for that purpose, 
and the process of licensing should involve most rigid physical, 
mental and moral examination to determine the absolute fitness of 
the individual who is to be entrusted with a task which immediately 
becomes tremendously perilous, if he is not fit. A single examina- 
tion, however careful, with a resulting license is not sufficient, 
however. The evidence seems to be that a pilot who is fit for that 
work today may be unfit six months or less in the future. There 
are conditions found in constant flying calculated to produce phys- 
ical or mental changes which render a man who was once fit quite 
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unfit to continue his work. As a result licenses should be issued 
for a short term, certainly not more than one year, and preferably 
for a lesser term, and the holder of such a license should present 
himself at the end of each term fcr reexamination, which should be' 
equally exact and careful and upo:a which his ability to continue as 
a licensed aviator should depend. Viewing the whole situation, I 
regard the personal qualifications of the aviator as of the utmost 
importance. 

We may assume freely that air~raft will be improved, that they 
will be rendered more stable, me,re dependable, and less difficult 
of operation. Perhaps they will 5e much less expensive in original 
cost and subsequent up-keep in the near future, but all this will 
be of little avail unless the pers6nal fitness of the pilot, whether 
he be an employee or an owner, its made the subject of constant, 
careful, rigid supervision under th~ operation of well considered and 
fully enforced laws enacted either by the Congress of the United 
States or by legislatures of the sew~ral states. 

Any extended discussion of possible differentials in aircraft rate 
making would require me to assun~e powers of prophecy which I do 
not possess. I t  is fairly safe, however, to predict that none of the 
special requirements respecting landing facilities, lanes of flight, 
or the personality of the aviator ~.'ll ever enter into rate differential 
practice. On the other hand it seems rather probable that as time 
passes and our knowledge increases we shall find many occasions 
for introducing differential feat~lres in rate making depending 
upon construction, arrangement ~md equipment of the individual 
aircraft which is the basis for the rate. This statement from its 
nature excludes differential possibilities as respects workmen's com- 
pensation. We already have on( differential based upon the use 
of the aircraft which applies to public liability, property damag~ 
and compensation as well. I t  is  not impossible that differentials 
because of use will be further e:aborated as the various uses to 
which aircraft may be put are de:zeloped. At present, however, it 
seems rather likely that differential efforts will be directed toward 
those rates which are based upon the aircraft itself. By this I mean 
the public liability and property ~amage rates in our case, and the 
same considerations would apply to the fire hazard and the col- 
lision hazard in so far as those are undertaken. The superiority of 
one form of construction over ano:~her or one method of equipment 
over another is a matter still in the field of discussion. There are 
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many varieties of wings and bodies. There are many differing 
arrangements for en~n~s, not only as to number but as to location 
and power. Methods of control differ somewhat, particularly as 
between the light and the heavy machines. General methods of 
operation, including sparking devices, gasoline feed and things of 
that character are still matters of controversy, but out of them will 
probably g-row at least a limited and perhaps an extended system of 
differentials which in due time must have ach~arial attention. I 
think the discussion of this feature in the aircraft insurance rates 
of the future cannot be profitably extended at  this time. 

Our former allies, as well as our former enemies on the other 
side of the water, ~re far ahead of us in the development of the 

• aircraft, and in the development of the necessary insurance plans 
to go with it. I t  is freely stated that England is to be the aircraft 
center of the world, and that from England will come the insurance 
plans and provisions in the various lines required and without 
which aircraft projects of whatever nature cannot succeed. I think 
at least the United States ought to strive to divide this honor with 
our former ally. I think we ought to make it  our business as 
representatives of American Insurance to see that the United 
States remains on the map in the matter of aircraft insurance, as 
well as aircraft development. The heavier-than-air machine was 
born in the United States, developed to a certain point but ignored 
as a factor Of any value by the people at large. Other countries 
took up the project which we neglected, and we have suffered much 
in consequence. I f  reconstruction is ever accomplished, if we ever 
come back to normal times and to a normal method of living, there 
will come a period of sharp competition during which recourse 
must be had to every possible method for maintaining our position 
in our own markets and in the markets of the world. IrL this the 
aircraft will most surely play its part  and a very important part  
too. The fact that we here in the United States are far behind 
]~ngland and all other countries in the development of this most 
helpful competitive means should not deter us as representatives of 
insurance interests from laying a sound foundation and establish- 
ing a useful practice for aircraft insurance no fi~vithstanding present 
discouragements, notwithstanding .a limited field and notwith- 
standing the lack of substantial hope for the immediate future. 

These thoughts I commend to you for your earnest attention 
because through you many of the plans for the insurance of air- 
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l 

craft must be developed and your neglect or failure to give them 
your very best attention in these very early days and in the face 
of every discouragement will militate very largely against the in- 
surance interests of our country as well as against ~he commercial 
interests with which our insuran:~e is so intimately associated. We 
must have the aircraft. It mu~t be developed and improved. Ifi 
must be cheapened in cost ancl up-keep. It must be dependable. 
It must be practical. It must do its part in the annihilation of 
space, a part now so amply played in the transmission of words by 
telegraph either of the old kind or of the more modern sort. Chi- 
cago can order goods from New York by telegraph in a few minutes, 
but New York cannot deliver 'goods to Chicago with sufficient 
promptness to meet the requirements of the future by the means 
now at hand. The railroads are largely impotent. The steam- 
ships are not always availablel The automobile truck has its 
limitations and certainly the aircraft has its place. We must not 
lorge~ these things. We must work in anticipation of the future. 

i 

We must work for file supremac':z of the Ufiited States of America 
in all things respecting her commerce and those plans for commerce 
which experience has demonstra{ed as feasible and which probably 
will soon be regarded as necessary. 
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01# THE GRADUATION OF :FREQUENCY DISTRIBUTIONS. 

B Y  

H. C. CARVER. 

The graduation of frequency distributions may not improperly 
be referred to as that branch of actuarial and statistical theory 
which is most neglected. 

Eider~on's "Frequency Curves and Correlation," which is rec- 
ommended by the Educational Committee of this Society and is 
unquestionably the text best known to the English speaking actua- 
ries, presents the Pearsonian methods which have dominated to a 
marked degree the English school of biometricians. 

Pearson's method is empirical and is based upon the assumption 
that the differen~tial equation of a unimodal distribution is of the 
form 

dy _ y(a - x) 
dx f(x)  

The following phenomena of such distributions suggest this 
equation : 

(a) At the mode ( x ~ a )  the derivative of the curve is neces- 
sarily zero. The factor ( a - - x )  fakes this fact into consideration. 

(b) At the extremes of the distribution there is generally high 
contact, that is, the slope of the curve fends to approach zero as y 
likewise diminishes in value. 

(c) The balance of the differenUal equation for any distribution 
may be represented by f(x)  appearing in the denominator. We 
assume that this function may be expanded in the power series 
bo --~ b lx-~  b2X 2 ~ b.~x 8 -~ ---, which is generally so rapidly con- 
vergent that the terms which involve the third and higher powers 
of x may be neglected. 

We thus arrive at 

1 dy a - x  
y dx bo + blx + b~x ~ 

as the differential equation of unimodal distributions in general. 
The integration of this equation may produce various types of 
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frequency curves, depending upon the inter-related values of the 
constants bo, bl and b2. Thus ~re may have as solutions 

--(  x--b )S 

1. y = ~e 2~, if b l = b 2 = 0 .  

1 +  if b2 = 0 bl ~= 0. 

if the roots of bo -~ blx 4- b2x ~ = 0 are real. 
41 ~2 \ m~. tan-I - 

4 .  e - 

if the roots of bo -~ blx -t- b2x 2 = 0 are complex. 

The above curves, with modifications, make up Pearson's system 
which, according to Mr. Elderton's recent supplement, comprises 
twelve distinct functions. 

Although the practical suffic:ency of Pearson's method leaves but 
little to be desired, still it is a highly unfortunate fact that a grad- 
uation involving such procedure can only be effec~ed at the expense 
of a vast amount of labor. 0 f l y  those who have completed a grad- 
uation of the transcendental type four (which is the one most 
frequently met in practice) will fully appreciate the truth of the 
preceding s~atement. 

The purpose of this paper is to point out, and illustrate with ez- 
amples, that if we slightly mc~dify Pearson's hypothesis so that it  
will permit treatment by the finite, rather than the infinitesimal, 
calculus, we may eliminate a g:~eat deal of theoretical and laborious 
procedure, and what is equally, if not more important, treat all 
distributions which belong to :Pearson's system (and certain others) 
by a single method regardless .)f " t y p e . "  

SECTIOI~ II .  

The reasoning which prompted Pearson to choose his differential 
equation also suggests 

Ay~ y~(a -- x) 
Ax  -- b,, + blx + b2x ~ 

as the difference equation of a unimodal distribution, since if there 
be a maximum there must also be a value of x ~ a  for which 
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A y , = 0 ,  and moreover, at the extremes where y , = 0  (to quote 
Elderton) " t h e  finite difference between two successive ordinates 
must be zero, or there will not be contact." 

By arbitrarily allowing AX to represent the differefice in magni- 
tudes of two successive classes, this element may be considered equal 
to unity for the particular distribution being graduated, and thus 
eliminated from further consideration. 

It follows that our difference equation may now be written as 

Y ~ + l  = i +  a - -  x = x ~ + c l x  + c2 

yz  bo -}- blx T b2x 2 x ~ -t- cax q- c4 

I t  is important to note here that a knowledge of the values of 
the constants in the differential equation 

1 dy a - - x  
y dx bo + blx + b~x 2 

for a particular distribution does not permit a calculation of the 
ordinates of the distribution until the equation has been integrated, 
producing a solution of the form y = K f ( x ) .  Our case is, however, 
essentially different, for as soon as ci, c2, c3 and c, are known, the 
computed values of Y~÷I/Y~ (corresponding to the l~÷i/l~ or p~ in 
actuarial theory) absolutely determine without any integration the 
xhape of the frequency curve. The condition that the sum of the 
graduated ordinates must equal that of the ungraduated ordinates 
will enable us to arrive at the proper radix. 

Consequently, variations in type, an outgrowth of integration, 
~ill in no way concern us. 

There remains but the problem of determining the constants for 
a particular distribution. 

SECTION III .  

Although it is possible to proceed, using the calculus of finite dif- 
ferences, along lines parallelling Elderton's, yet the constants may 
be determined more easily as follows: 

We obtain by clearing our difference equation of fractions 

c~xy~ + c~y~ -- csxy~+l --  c4y,+1 = x2y~+~ -- x~y~. 

If  we multiply this through by x', and sum with respect to x 
between the limits x = r  and x = s - - 1 ,  we have, giving n succes- 
sively the values 0, 1, 2 and 3, 



i 

ORADUATI01~ OF FREQUEI~Cy DISTRIBUTIONS. 55 

I .  | c~Y.x~y ~ + c2~x~y ~ _ c~x~y~+ ~ _ c ~ x ~ + ~  = Y.x4y~+~ - y, x4y~ 

' [ c~Z~y~ + c~x~y~ - caY~x4y~+l - c~x3y~+~ = y, xSy~+~ - ZxSy~ 

X = 8 - - [  

where X means ~ . 

I f  we desire to graduate that portion of a distribution lying be- 
tween x-----r and x---~s, we must first calculate from the known 
ungraduated frequencies fr, f,+l "" f,-1, fa the numerical values of 

X - - - - $ - - I  Z = a - - 1  . ~ = ~ - - 1  

E x ' f z  and E x'fx+~, cozresponding to the E x 'y~  and 
- -  _.~ = ~ r  ~ r ~ r 

~_~ x"yx+x o f  equations I. Imposing the usual condition that  
z r 

the corresponding moments of the graduated and ungraduated fre- 
quencies must be identical, we Obtain the numerical values of the 
coefficients of equations I. A dmultaneous solution then yields 
the desired values of c~, c2, cs and c 4. 

In, the above the limffs of summation are, as stated, x ~ - r  and 

x - ~ s - - 1 .  Clearly we could ~ot sum to x - ~ s ,  since such pro- 
cedure would require a knowledge of the value of f,+l, which is con- 
trary to our assumption that the ungraduated ~requencies from f~ 
to f~, only, are known. 

Although the values of Zx'f,+~ can be computed in the same way 
as those of ~x"f~, yet this would be practically a duplication of 
work, since we may easily show that 
• - - X  ~ - - 1  

. 1  ~ _ _ ~_,x"f~+~ = s f ,  r l f ,  + ~ x " f ,  
r r 

s--I s - - 1  

-- n(fl E X"-lf= + .C~ ~ ,  X'-~f= -- etc. 
r r 

In other words 

Z f,+l = f . - -  J'~-I-Z f~, 
Y.x A+~ = s - i A - r - lJ~ + Z x  f x -  Z A ,  

Zx~f~+~ = s --  le f .  - r - l J .  + Xx~f~ - 2z xfz  + Z f . ,  

- - 4  

Y.x~f~+~ = s -- 1 f .  -- r --  1], + F.x~f~ -- 4Zx~f~ + 6Zx~f~ 

-- 4Y, x f ,  + Z f , ,  
- - 5  ~ 5 

Zx~f~+t -- Zx~f~ = s --- i f ,  -- r --  1 f ,  -- 5]~x~f~ + lO~x~f~ 
- lOZx~f~ + 5~,zf~ --  Z f . .  
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Formulae I and I I  enable us to graduate a section or " s t u m p "  
of a distribution and are therefore more powerful than formulae 
that presuppose a complete distr ibution--that  is, assume y r = y , - - O .  

I f  we restrict ourselves likewise, and in the usual manner reduce 
the moments 2z"f~ to unit frequency, we have, denoting 

Z x ' %  
Zf~ by  v.' 

vl'cl'--~ c 2 - -  ( v l ' - - l ) c ~ - - c , = - - 2 v l '  ~-  I , 
v , ' c .  + v ~ ' c , - -  ( v , ' - - 2 v ~ '  + 1)c~- -  ( v J - - 1 ) c ,  

= - -  3v2' + 3 v 1 ' - -  1, 

v . '  c~ --~ v~" c2 - -  ( v . '  - -  3v2"~--~- 3v~' - -  1 ) c s - -  ( v2' - -  2v l' -1 t-! 1)c,  

. ~ - -  4v . '  -~- 6v2' - -  4v1' 2c  1, 

v4' cl ' +  v.'c2 - -  ( v j  - -  4v~' + 6v, '  - -  4v~' + 1) c. 

- -  ( v . ' - -  3vl  ~- 3 ~ ' - -  1) c.  = - -  5v.' +" 10v.' - -  10v~', + 5v~ ' - -1 .  

Lastly, if the moments v :  be transferred to the mean by means 
of the relations 

V l ~  0 

v2 = v2' - -  (vl') 2 
v. = v . ' - -  8v2'vl' -t- ~ (¢ )" ,  
v, = v , ' - -  4v.'Vl' ~ 6v2' (v~') ~ -  8 (vl') 4, 

equations I become 

C2 -~- Ca - -  C4 = 1, 

vac, -~  v2c2 - -  (vs - -  3v2 - -  1)ca - -  (v2 + 1)c,  
I l L  = - -  ~ .  ~ 6v.. T 1, 

v4c~ "-[- v~c2 - -  ( v 4 - - 4 v 8  -{- 6v2 --]- 1)a~- -  (v 8 - - 3 v  2 - - 1 ) c 4  
= - -  5 v 4 ~  l O v e - -  l O v 2 - -  1. 

Solving I I I  we have 

I V  

Y3 
el = -- 1 ~ - 1, 

c~ = v~(1 + 2~), 

cs = + 1 ~ ~- 3, 

c4 = Cl - ] -c2- ] -3 -{ -2~  = c 2 - ~ c s -  1, 
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where we let 
y3 2 

fll '= ~,2-- ~ , 

#2 := r--L 
p22 

1 
~2 "~- 3 - -  - -  

~- ~2 

25~ - 3 ~  - 6 - t - 1  
Y~ 

I t  is interest ing to compare ~hese results with Pearson's.  
I f  we change our difference equation 

yx+l  _ x ~ "4- c lx  + c~ 

y x  x ~ + csx  + c~ 
back to the form 

~,yz _ a - -  x 

yx  bo -q- blX + b~:~'  

corresponding to Pearson's  

1 d y  _ 

y d z  
we have, since 

C2 -- C4 

C3 ~ C1 ~ 

bl = c~ 
C3 ~ Cl ~ 

a - - T ,  

o - -  b l x  "4- b=z  ~ 

the following comparison:  

bo = c._.~___4 
C3 -- Cl 

1 

C3 -- C1 ~ 

T~BLE I. 

Finite Constant.  Const. Pearson's Values. 

~2 1 

2 ( 5 # 2 _ 6 # 1 _ 9 + 1 )  2 

~2 ( 4 # , -  3#t _ 1 )  

b2 -- a 

2 (5#2 -- 6 # 1 - - 9  + 1 )  

bo 

bl 

b2 

~3 (#2 + 3) 
P2 

2(5#2 - 6#, - 9) 

p~(4#2 --  3#,)  
2(5#2 - 6#i - 9) 

- - a  

(3#1 --  2#2 + 6) 
2(5#2 - 6#~ - 9) 
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SV, CTm~ IV.  

The following problems will serve to illustrat~ various applica- 
tions of the proposed method to statistical problems. 

Example  I.  

The distribution of deaths due to old age in the U. S. Registra- 
tion Area for the year 1910 is shown in Table I I :  

TABLE II. 

A g e  D e a t h s  
I n t e r v a l s .  U n g r a d u a t e d  

45- 
50- 
55- 
60- 189 
65- 519 
70- 1,379 
75- 2,475 
80- 3,716 
85- 3,116 
90- 1,587 
95- 443 

100- 173" 
105-- 
110- 

To ta l . . .  13,597 

--7.056 
--6.056 
--5.056 
--4.056 
--3.056 
--2.056 
-- 1.056 
-- .056 

.944 
1.944 
2.944 
'3.944 
4.944 
5.944 

Yz+...~l * 
Yx 

8.18444 
6.82875 
5.32671 
3:93885 
2.80070 
1.93457 
1.30420 
.85728 
.54555 
.33085 
.18502 
.08792 
.02531 

y:. 

100 
818 

5,589 
29,777 

117,262 
328,416 
635,344 
828,618 
710,359 
387,534 
128,216 
23,723 

2,086 
53 

3,197,895 

D e a t h s  
Yz 

G r a d u a t e d .  

4 
24 

127 
499 

1,396 
2,701 
3,523 
3,020 
1,648 

545 
101 

9 

13,597 

* Deaths 1OO and over, In calcula¢ing moments treated as class 100--. 

Tak ing  the middle of class 8 0 - -  as origin we have 

2f~ ~ 13,597, v l ' ~  .056262, v , ~  2.34330, 
~xf~ ~ 765, v~'~--- 2.34647, v~ ~ - - . 4 5 2 4 0 ,  
~x2f~ ---- 31,905, va' ~ - - . 0 5 6 7 0 4 ,  v, ~ 16.5051, 
~ x 3 f ~  ~ 771, v4'~--- 16.4478, fll ~--- .0159, 
~x4f~ ~ 223,641, f12 ~ 3.0058. 

cl ~ - -  18.041, 
v2 ~ 69.284, 
o3 ~ 14.526, 
v~ ~ 82.810. 

Us ing  these constants, the value of yx+l/y~, shown ia  Table I I  
were calculated. An  arbi t rary radix of 100 at class 4 5 - -  produces 
a total frequency of 3,197,895; hence each frequency, y~', must  be 
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13,597 The final grad- multiplied by the decimal equivaflent of 3,197,895" 

uation, as shown in the last coluinn , l'esults. 
Let  us now consider the prot]em of calculating the number of 

deaths at each age, instead of wi~thin quinquennial groups. 
Although an interpolation for:mula might  be used, yet it is pref- 

erable to modify the original moments so that both the graduation 
and interpolation may be perfor~ned simultaneously. This  may be 
done as follows: 

Taking A~ as one year, i t  follows that  the corresponding mo- 
ments v~ may be obtained by m~ltiplying the previously calculated 
ones by 5 ~. This will, however, not alter the values of fl~ or f12. 

The new difference equation referred to the mean age of 82.28 
as origin, becomes 

y ~ ,  _ z 2 -t- 618.46x -- 36871 
y~ z 2 -- ~x -- 36880 

The results of this graduation are as follows: 

TABI,EIII .  

Age. y=. Age. yr. __Age" .I $ "" I Ag~. y=. Age. 

52 1 64 46 76 4~7 !- 88 557 100 
53 1 65 60 77 i 519 89 503 101 
54 1 66 78 78 5~7 I 90 446 102 
55 2 67 100 79 6 ~,9 91 387 103 
56 3 68 127 80 6 }4 92 330 104 
57 5 69 158 81 6 }0 93 275 105 
58 7 70 ' 193 82 7)5 94 925 106 
59 10 71 234 83 7 )8 95 180 107 
60 13 72 279 84 6~9 96 141 ~ 108 
61 19 73 328 85 6 ~9 97 108 109 
62 26 74 380 86 6 ~7 98 81 
63 35 75 J 433 87 6)6 99 59 Total.. 

42 
3O 
2O 
13 

9 
5 
3 
2 
1 
1 

13,597 

The results of the graduation, as  shown graphically in Plate I ,  
are entirely sa t i s fac to ry . .  

A very important point which ]s  always involved when the fre- 
quencies are associated with graduated variates, may be brought to 
light by comparing the grouped frequencies of Table I I I  with the 
graduated frequencies of Table I i .  Column 5 of Table I V  shows 
the group totals of Table I I I  while 6 is merely the final column of 
Table I I .  
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The discrepancies between grouped results arc marked, and are 
due to the fact that we have been treating as ordinates these fre- 
quencies that in reality should be represented by areas. Thus, the 
frequency of class 80-- should be represented by the area under 

Plate I. 

600 

,,550 

500 

_~ 450 
0 

400 

~ o  
250 

20C 

150 

20C 

5O 

, wl 

i I 
_J 

60 65 70 75 80 85 90 95 100 105 
AGE AT DEATH 

the curve from age 80 to age 85, instead of by the ordinate at age 

In general we may state that a distribution of graduated variates 
should be represented by areas under a curve, while a distribution 
of integTal variates should be considered as proportional to ordi- 
nates of a curve. 

Since approximately 

Z+~ydx = ~; [y=-i + 22y= "b y,+l ] 
t 

we may revise the computations of Table I I  as follows: 
]n the computing areas, a,, the factor ~ may be neglected, since 

the fraction 13,597 76,749,327 automatically introduces it. 

Columns 4 and 5 arc now practically identical. The differences, 
which are slight when compared to the total frequency, may be 
attributed to the following causes: 
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TABLE IV. 

Ages. 

(1) 

Yz 

(2) 

y '  $* 

45- 8.18444 100 
50- 6.82875 i 818 
55- 5.32671 5,589 
60- 3.93885 I 29,777 
65- 2.800701 117,262 
70- 1.93457 328,416 
75- 1.30420635,344 
80- .85728 828,618 
85- .54555 : 710,359 
90- .33085 387,534 
95- .18502 128,216 

100- .08792 23,723 
105- .02531 2,086 
110- 5~'~ 

(3) 

' 2 ~ y®+~+2 yz~  ~]~+r 

3,0.8 
23,6 15 

153,5 ;3 
777,9 t5 

2,937,9 17 
7,977,7 ;8 

15,134,6' }2 
19,575,2 ~ ~9 
16,844,0 ;0 
9 364,3 ~3 
3,232,0 }9 

652,2 }8 
69,61 ~8 
3,2 12 

76,749,3 ~7 

(4). (5) (6) 

Grouped Fre- 
a x .  quenc |~  from ~z. 

Table I I I  

1 
4 3 4 

27 27 24 
138 139 127 
520 523 499 

1,413 1,414 1,396 
2,681 2,675 2,701 
3,468 3,466 3,523 
2,984 2,992 3,020 
1,659 1,663 1,648 

573 569 545 
116 114 101 
12 12 9 
1 

13,597 13 ,597  13,957 

1. No quadrature formula wa,; used in the calculation of the 
frequencies of Table I I I .  I f  the!:e be many classes, that is, if the 
class interval is small as compared with the visible range, the error 
involved by treating the areas as ordinates is slight. Thus, we 
treat the number of persons dyin,~, as per a mortality table, as an 
ordinate (which practically assumes a un i fo rn  distribution of 
deaths throughout /he year) without introducing an appreciable 
error. On the other hand, if ourltables were based on a quinquen- 
nial, rather than an annual, basis:, such an hypothesis would intro- 
duce a very considerable error, such as we just noted in comparing 
columns 5 and 6 of Table IV. 

2. The quadrature formula use~, though practically sufficient, is 
only approximate. Better ones, involving however a greater 
amount of labor, could be used if necessary; for example 

f ~+tY dx = ~ v ~  {5178y~ + 308:yx-1 -{- yx+1) - 17(yx_.~ -k Y~+2) } 
x--½ 

is somewhat better. 
3. In  changing from a quinquennial to an annual basis, the 

moment v, should, strictly speaking, be modified. Sheppard's ad- 
just-merits will, in general, slightly improve results, although their 
tendency in this case would be to ': over adjust." 

On the whole, if a quadrature formula must be used, the one we 
made use of is practically sufficient, and the modification of mo- 
ments, moreover, may be entirely eliminated. 
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Wage. 

O- 
1-- 
2-- 
3-- 
4-- 
5 -  
6 -  

._  

8-  
9 -  

lO-  
l l -  
12-  
13-  
14- 
15- 
16- 
17- 

.Example I I .  

WAGE DISTRIBUTION~ ALL COMP. CLASSIFICATIONS~ 1916. 

Ungraduated, 

(Under 5) 
43 

59 
84 
84 
95 

160 
207 
286 
311 
288 
332 
220 
149 
218 

G r a d u -  
a t e d .  

2 
4 
8 

16 
28 
47 
71 

101 
134 
168 
200 
227 
248 
260 
265 
262 
253 
238 

wage. 

18- 
19- 
2O- 
21-  
22- 
23-  
24-- 
25-  
26-  
27-  
28-  
29-  
30-  
31-  
32-  
33-  
34-  
35-  

U n g r a d .  
u a t e d .  

182 
97 
94 

341 
77 
65 

384 
23 
21 
6O 

6 
2O 

121 
8 
7 

11 
4 

G r a d -  
u a t e d .  W a g e .  

220 36-- 
199 37-- 
178 38-- 
157 39-- 
137 40-  
118 41-  
101 42-- 

85 43-- 
72 44-- 
60 45-- 
50 46-- 
42 47-- 
34 48-- 
28 49-- 
23 
19 T o t a l . . .  
16 
13 

Ungrad- 
uated. 

(35-4o) 
68 

(4o-50) 
9 

(5O-60) 
2 

(6O-) 
2 

4,138 

Grad- 
uated. 

10 
9 
7 
6 
5'~ 
41 
3 
2i 
2= 
2: 
1| 

1: 
1 

4,138 

:,aOC 
2~C 

~o'18( 
Jsc 

\- 12C 

9~ 
6C 
'Be 

_ ! 1  
I t.r 

/ 

5 19 

Plate  I I .  

i 

-L I II I \ 1  II 
I 1411 1,ll 

i. J JI 1 J 
ill III L 
III lit I 
III III I -  
III Ill [ 

20 25 30 35' 40 
WEEKLY WAGE 

45 

v = =  48 .4321 ,  i l l =  .8083,  c1--~ 33 .974 ,  

va ~ 303 .0239 ,  f12 = 4 " 7 8 5 7 ,  c2~-- 692 .899 ,  

v~ ~ 11225 .6435 ,  c 8 =  51 .281 ,  

c4 = 743.180.  

~ e a n  i s  .493 i n t e r v a l  f r o m  c e n t r a l  o r d i n a t e  o f  c lass  1 6 - - .  
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Exampls III. 
GRADUATION OF TYPE I I ilSTRIBUTION IN ELDERTON. 

63 

Elderton's  Present Grad. 
Central  Age Ungraduated Elderton's  Present d2 d 2 

Of Group.  Exposed to Graduation. Graduation. rusk. ~ " ~" 

17 
22 
27 
32 
37 
42 
47 
52 
57 
62 
67 
72 
77 
82 
87 

Total. 

34 
145 
156 
145 
123 
103 
86 
71 
55 
37 
21 
13 
7 
3 
1 

1,000 

44 
137 
149 
142 
127 
108 
88 
69 
51 
36 
24 
14 
7 
3 

.1 

1,000 

44 
142 
151 
142 
126 
106 
87 
68 
50 
36 
23 
14 
7 
3 
1 

1,000 

2.27 
.47 
.33 
.06 
.13 
.23 
.05 
.06 
.31 
.03 
.38 
.07 

X ~ = 4.39 

2.27 
.06 
.17 
.06 
.07 
.08 
.01 
.13 
.50 
.03 
.17 
.07 

x ~ = 3.62 

Since there  is not  h igh  cont~.ct for  th is  d i s t r ibu t ion  a t  the  y ,  
end, we cannot  p roper ly  assume Y,-1 ~ 0. We should use, there- 
fore,  equations I and  I I .  

T a k i n g  our provis ional  or igin a t  class 37 we obta in  r - -  1 = - -  5, 
] r = 3 4 ,  s - - 1 ~ 9 ,  f8~---1, ~f~==999, ~xf~=165, ~ x ~ f ~ 7 5 9 3 ,  
2 ~ f ~  ~-- 18,135 and 2x ' f~  ~--- 174,309. 

165cl -~ 999c2 --~ 655ca - -  966c~ ~ - -  100, 
7,593c1-{- 1 6 5 c 2 - -  7,~93cs-{- 6 5 5 c 4 2 - -  18,304, 

18,135c~ -~- 7,593c2 -~- 169c3 - -  7,493c~ ~ - -  41,332, 
174,309c~ -~ 18,135c2--132,977c3 -~- 169c4 ~--601~000. 

I n  solving s imul taneous  ~ u ~ 6 o n s  of  tl~is type i t  is advisable to 
d ivide  each equat ion t h ro rgh  by the coefficient c~ and then el imi-  
na te  th is  unknown f rom the set by subtract ion.  This  process 
should be repeated  for  c2 a~d c3. 

The solution is 

v ~ - -  5.180514, c 3 = -  8.163185, 

c ~ - - - - ~  42.734192, c~ ~ - -  50.510486. 

I f  we use x ~ as the cr i ter ion for the goodness o f  fit, it: is seen 
t ha t  a ~ ) m p a r i s o n  somewhat  f a -o r s  the method  of the  difference 

equation.  
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l~ad we treated y~ as y~ ~ 0 ,  the results would have been prac- 
tically the same: the graduated frequencies for classes 17 and 18 
would have been, to the nearest integers 45 and 141 instead of 44 
and 142, all others remaining unchanged. 

Example IV. 

• Example IV. Distribution of Deaths of Males in the O. R. S. for 
tt~e Years 1909, 1910 and 1911. 

The recorded deaths, as shown in Plate III ,  together with the 
estimated population as o£ July, 1910, were used in the construc- 
tion of the U. S. Life Table, smoothing being done by grouping the 
frequencies within quinquennial intervals and redistributing with 
the aid of fifth-degree osculatory interpolation. 

A glance at Plate I I I  clearly indicates that we are dealing with 

Pla t e  I I I .  

9000 i 
8000, 

~7ooo 
-U6000 

°~5000 

~ 4000 
3000 

2000 

'I0O0 ,;li i:i 
20 25 30 3"5 40 ~5 

L :  L Tv i, : : : ,  

Y . . . . . . .  \ . . . .  

69 55 60 65 70 75 80 85 90 95 10.0 
A6E AT DEATH 

a compound frequency ~istribu'5~a. We may assume that there . .  - . , ~  

exists a distribution of deaths due to causes that produce the re- 
corded deaths ~t-the higher ages, Series a, and another which is 
responsible for additional deaths at the earlier ages, Series ft. 
Without attempting to philosophize, I may point out that the 
range of .his curve, ages 11 to 60 odd, may reflect on industrial 
and sociai conditions. 

In our attempt to smooth the~e statistics, we shall further as- 
sume that all deaths after the age of 62 n~ay be taken to belong to 
Series a. This is, Of course, rather arbit~.ary. .k glance at Plate 
I I I  shows that the end of Series fl is somewhere between 30 u n ~  
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TABLE V. 

DISTRIBUTION OF DEATHS OF MALES IhT THE O. R. S.  FOR THE YEARS 1909,  
1910,  1911. 

A g e  L a s t  ' D ' n g r a d u a t e d  
B i r t h d a y .  D e a t h s .  

15 1,679 
6 1,995 
7 2,579 
8 2,990 
9 3,338 

20 3,429 
1 3,645 
2 3,963 
3 3,871 
4 3,960 
5 4,170 
6 3,892 
7 4,100 
8 4,566 
9 3,926 

30 4,998 
1 3,772 • 
2 4,719 
3 4,467 
4 4,700 
5 6,050 
6 4,932 
7 4,835 
8 5,873 
9 5,091 

40 6,929 
1 4,565 
2 5,848 
3 5,182 
4 4,869 
5 6,801 
6 4,937 
7 5,332 
8 6,077 
9 5,700 

50 7,696 
1 5,205 
2 6,461 
3 5,964 
4 6,156 
5 6,810 
6 6,304 
7 6,060 
8 6,512 
9 6,224 

60 8,504 
1 6,177 
2 7,153 
3 7,284 
4 7,241 
5 9,000 

T o t a l .  

1,928.25 
2,202.18 
2,461.75 
2,707.14 
2,938.58 
3,156.41 
3,360.98 
3,552.70 
3,732.01 
3,899.36 
4,055.23 
4,200.16 
4,334.65 
4,459.26 
4,574.58 
4,681.17 
4,779.64 
4,870.62 
4,954.74 
5,032.63 
5,104.96 
5,172.39 
5,235.58 
5,295.23 
5,351.99 
5,406.56 
5,459.60 
5,511.77 
5,563.73 
5,616.10 
5,669.50 
5,724.52 
5,781.69 
5,841.53 
5,904.51 
5,971.03 
6,041.47 
6,116.12 
6,195.23 
6,278.98 
6,367.54 
6,461.02 
6,559.58 
6,663.44 
6,773.07 
6,889.39 
7,014.45 
7,153.44 
7,327.68 
7,484.96 
7,622.17 

G r a d u a t e d  Dea th~  

ScfJefl 4. 

708.10 
747.97 
790.16 
834.81 
882.04 
932.01 
984.87 

1,040.77 
1,099.89 
1,162.39 
1,228.44 
1,298.25 
1,371.98 
1,449.84 
1,532.03 
1,618.75 
1,710.21 
1,806.62 
1,908.19 
2,015.12 
2,127.62 
2,245.89 
2,370.12 
2,500.50 
2,637.18 
2,780.32 
2,930.03 
3,086.42 
3,249.54 
3,419.41 
3,596.00 
3,779.22 
3,968.91 
4,164.85 
4,366.72 
4,574.10 
4,786.48 
5,003.19 
5,223.47 
5,446.36 
5,670.79 
5,895.47 
6,118.96 
6,339.60 
6,555.53 
6,764.68 
6,964.77 
7,153.34 
7,327.68 
7,484.96 
7,622.17 

Serie~ ~.  

1,220.15 
1,454.21 
1,671.59 
1 872.33 
2 056.54 
2 224.40 
2 376.11 
2 511.93 
2 632.12 
2 736.97 
2 826.79 
2 901.91 
2 962.67 
3 009.42 
3 042.55 
3 ~)62.42 
3 069.43 
3 ~)64.00 
3,046.55 
3,017.51 
2,977.34 
2,926.50 
2,865.46 
2,794.73 
2,714.81 
2,626.24 
2,529.57 
2,425.35 
2,314.19 
2,196.69 
2,073.50 
1,945.30 
1,812.78 
1,676.68 
1,537.79 
1,396.93 
1,254.99 
1,112.93 

971.76 
832.62 
696.75 
565.55 
440.62 
323.84 
217.5a 
124.71 
49.68 
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TABLE V.--( Continuvd.) 

D I S T R I B U T I O N  OF D E A T H S  OF M A L E S  IN  THE O.  l~. S.  FOR Tt tE  ~J~EARS 1909~ 
1910, 1911. 

Age Last  Ungraduated 
Birthday, Deaths.  

6 7,072 
7 7,504 
8 7,902 
9 7,436 

70 8,767 
1 6 861 
2 7 769 
3 7 659 
4 7 224 
5 7 911 
6 7 001 
7 6 427 
8 6 469 
9 5 814 

80 5,777 
1 4,750 
2 4,667 
3 4,319 
4 3,911 
5 3,417 
6 2,925 
7 2,379 
8 1,972 
9 1,588 

90 1,360 
• 1 972 

2 741 
3 549 
4 378 
5 284 
6 188 
7 155 
8 91 
9 81 

106 49 
1 25 
2 22 
3 17 
4 12 
5 10 
6 6 
7 3 
8 5 
9 3 

110 5 

Total. 

7,736.19 
7,823.85 
7,881.95 
7,907.41 
7,897.28 
7,848.88 
7,759.92 
7,628.61 
7,453.79 
7,235.06 ' 
6,972.91 
6,668.83 
6,325.33 
5,946.27 
5,536.33 
5,101.48 
4,648.60 
4,185.37 
3,719.96 
3,260.79 
2,816.12 
2,393.67 
2,000.25 
1,641.39 
1,321.10 
1,041.67 

863.663 
609.950 
445.970 
320.028 
223.679 
152.127 
100.597 
64.6394 
40.3431 
24.4539 
14.3984 
8.23918 
4.58610 
2.48616 
1.31478 
.679630 
.344192 
.171226 ~ 
.0839097 

Graduated Deaths. 

Series a. 

7,736.19 
7,823.85 
7,881.95 
7,907.41 
7,897.28 
7,848.88 
7,759.92 
7,628.61 
7,453.79 
7,235.06 
6,972.91 
6,668.83 
6,325.38 
5,946.27 
5,536.33 
5,101.48 
4,648.60 
4,185.37 
3,712.96 
3,260.79 
2,816.12 
2,393.67 
2,000.25 
1,641.39 
1,321.10 
1,041.67 

803.663 
60 c.950 
445.970 
320.028 
223.679 
152.127 
100.597 
64.6394 
40.3431 
24.4539 
14.3984 
8.23918 
4.58610 
2.48616 
1.31478 

.679630 

.344192 

.171226 

.0839097 

Serle~ ,6. 

70, assuming that  the balance of the dis t r ibut ion belongs to .~ single 

curve. Since the ordinates  a t  62 and 63 appear to be closer to this 

curve than the others, because of the well-known sys~mat ic  errors 
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in statements regarding ages, thi~ limiting section was chosen. I 
have found that it is possible to choose any point between 50 and 
70, which is approximately on Series a ;  what is gained or lost on 
one series is made up on the othe~. 

Taking the number of deaths at age 62-63 as fr, and choosing 
age 94- as one provisional origin,: we obtain by means of equations 
I and I I  the following difference equation 

y~+l x ~ - 30.616x + 589.440 
y~ x 2 - 21.439x + 821.405" 

The result of the graduation :is the portion of Series a falling 
after age 62. 

By calculating values of Y~/Y,,+I for ages less than 62, the re- 
mainder of Series a is easily o%tained. Taking the provisional 
origin at age 35--,  the difference equation of the rough residual 
Series fl must now be taken as 

y~+l _ (x -~ c l ) (x  - 26) 
y~ x;: -~ c2x + c3 

in order to effect a union of the: two curves at the proper point. 
Where systematic errors are not ])resent, the data is generally able 
to provide this point of union itself, but  in problems where such 
large variations occur (the last three terms of the rough residua~ 
series are - - 3 3 2 ,  ~ 1,739 and 788) this must be provided for" 
by the introduction of the proper factor. Incidentally, we are  
able to proceed now with but three moments instead of four. The  
elimination of this higher moment, 2x~f~, with its high probable 
error, is somewhat in our favor. 

We proceed as follows: 

y~+l _ x ~ -- 26r -~ cl(x  --  26) 
y~. X 2 -~- C2X -t-" Cs ' 

c~ (~xy~ - -  26~y~) - -  c2~xy~+l - -  c~y~+l 

= ~x2y~+~ - -  ~x2y~, ~ 26~y~:, 

c~ ( ~x2y~: - -  26~xy~ ) - -  c2~x2y~+~ - c~xy~:+~ 

= ~x3y~+l - -  ~x~y~ :-[-26~xy~, 

cl ( ~ x S y x - -  26~x2y~) - -  c~x~y~÷~ "-- cs~x~y~÷l 

----- ~x4yx+i -- ~z4y~ ~ 26~x~y~. 
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TABLE VI. 

:REORADUATION OP THE U .  S.  LIFE TABLE FOE MALES IN THE O.  1~. S .  BY THE 

I~t'E~HOD OF COMPOUND CURVES. 

Age 

20 
1 
2 
3 
4 
5 
6 
7 
8 
9 

30 
1 
2 
3 
4 
5 
6 
7 
8 
9 

40 
1 
2 
3 
4 
5 
6 
7 
8 
9 

50 
1 
2 
3 
4 
5 
6 
7 
8 
9 

6O 
1 
2 
3 
4 
5 
6 
7 
8 
9 

:Fisher's 
Graduation-- 

l0 Curves 
(Modified 
Radix). 

78,792 
78,445 
78,082 
77,704 
77,313 
76,906 
76,484 
76,046 
75,590 
75,116 
74,627 
74,119 
73,592 
73,045 
72,477 
71,646 
71,280 
70,653 
70,006 
69,340 
68,652 
67,944 
67,216 
66,464 
65,689 
64,891 
64,065 
63,208 
62,322 
61,400 
60,443 
59,441 
58,397 
57,306 
56,161 
54,962 
53,706 
52,394 
51,016 
49,581 
48,086 
46,528 
44,913 
43,243 
41,524 
39,756 
37,946 
36,102 
34,229 
32,333 

Life Table 
Ungraduated. 

78,792 
78,396 
77,974 
77,543 
77,110 
76.675 
76,237 
75,794 
75,339 
74,867 
74,378 
73,872 
73,344 
72,792 
72,215 
71,614 
7O,988 
70,341 
69,676 
68,995 
68.297 
67,583 

Present, 
Graduation-- 

2 Curves. 

7,205 

78,792 
78,395 
77,987 
77,568 
77,138 
76,696 
76,241 
75,774 
75,294 
74,801 
74,294 
73,773 
73,237 
72,686 
72,119 
71,535 
70,935 
70,316 
69,679 
69,023 
68,347 
67,648 

Graduated Deaths. 

Total d z. Series a. 

3,967 209 
4,079 232 
4,189 257 
4,305 286 
4,422 317 
4,544 352 
4,671 391 
4,800 435 
4,933 483 
5,071 537 
5,213 596 
5,359 662 
5,511 736 
5,671 818 
5,835 909 
6,005 1,010 
6,183 1,122 
6,369 1,246 
6,562 1,383 
6,766 1,535 
6,980 1,703 

1,889 

Series ~. 

3,758 
3,847 
3,932 
4,019 
4,105 
4,192 
4,280 
4,365 
4,450 
4,534 
4,617 
4,697 
4,775 
4,853 
4,926 
4,995 
5,061 
5,123 
5,179 
5,231 
5,277 
5,316 

66,850 
66,096 
65,319 
64,518 
63,689 
62,833 
61,951 
61,046 
60,118 
59,167 
58,189 
57,170 
56,099 
54,970 
53,773 
52,505 
51,173 
49,787 
48,343 
46,842 
45,285 
43,669 
41,993 
40,264 
38,490 
36,676 
34,824 
32,938 

66,928 
66,184 
65,415 
64,619 
63,796 
62,943 
62,059 
61,142 
60,189 
59,200 
58,171 
57,100 
55,986 
54,826 
53,617 
52,358 
51,046 
49,679 
48,257 
46,778 
45,241 
43,647 
41,995 
40,289 
38,530 
36,722 
34,869 
32,977 

7,441 
7,692 
7,955 
8,233 
8,529 
8,841 
9,173 
9,524 
9,896 

10,288 
10,704 
11,143 
11,604 
12,087 
12,593 
13,120 
13,663 
14,224 
14,793 
15,368 
15,943 
16,512 
17,064 
17,592 
18,083 
18,528 
18,918 
19,238 

2,094 
2,321 
5,385 
2,843 
3,144 
3,472 
3,832 
4,224 
4,651 
5,113 
5,614 
6,154 
6,734 
7,354 
8,015 
8,715 
9,453 

10,226 
11,030 
11,860 
12,709 
13,569 
14,429 
15,278 
16,102 
16,886 
17,614 
18,266 

5,347 
5,371 
5,385 
5,390 
5,385 
5,369 
5,341 
5,300 
5,245 
5,175 
5,090 
4,989 
4,870 
4,733 
4,578 
4,405 
4,210 
3,998 
3,763 
3,508 
3,234 
2,943 
2,635 
2,314 
1,981 
1,642 
1,304 

972 
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TABLE YI.---( Conc~uded.) 

B~.0RADUATION o~ 'PHE U. S. LrFE TABS~. FO~ MASES IN THE O. R. S. BY THE 

~ETHOD 01~ C03[POUND CUEVES. 

Flsher'8 
Graduat ion- -  

Age. I0 Curves 
(Modified 
Radix). 

70 30,425 
1 28,516 
2 26,609 
3 24,711 
4 22,838 
5 I 20,996 

19,197 
7 17,452 
8 15,766 
9 14,157 

80 12,620 
1 11,168 
2 9,808 
3 8,550 
4 7,389 
5 6,331 
6 5,374 
7 4,517 
8 3,756 
9 3,092 

90 2,515 
1 2,022 
2 1,605 
3 1,253 
4 964 
5 730 
6 541 
7 393 
8 280 
g l 193 

10 129 

51 
30 
17 

9 
4 
1 

91 

Life Table  
Ungraduat~d, 

31,023 
29,087 
27,134 
25,165 
23,188 
21,213 
19,246 
17,311 
15,438 
13,648 
11,942 
10,322 
8,804 
7,413 
6,165 
5,059 
4,093 
3,263 
2,562 

]Present 
Graduatio:~-- 

2 Curvem 

31,05}; 
29,105 
27j13~, 
25,166 
23,18g 
21,210 
19,248 
17,320 
15,443 
13,638 
11,918 
10,30:[ 
8,800 
7,42A 
6,182 
5,076 
4,108 
3,273 
2,56'7 
1,980 
1,50t 

Tota l  
d~. 

19,485 
19,653 
19,743 
19,769 
19,781 
19,621 
19,283 
18,761 
18,060 
17,191 
16,169 
15,015 
13,757 
12,425 
11,057 
9,684 
8,343 
7,064 
5,873 
4,792 
3,835 
3,007 

Graduated Deaths. 

Series 
a. 

18,827 
19,276 
19,596 
19,769 
19,781 
19,621 
19,283 
18,761 
18,060 
17,191 
16,169 
15,015 
13,757 
12,425 
11,057 
9,684 
8,343 
7,064 
5,873 

Series 
8. 

658 
377 
147 

1,978 
1,502 
1,121 

821 
591 
417 
289 
196 
130 
84 
53 
33 
19 
II 
6 
3 
2 
1 

1,117 
81~5 
585 
412 
28i 
192 
127 
83 
53 
33 
20 
12 
7 
4 
2 
1 

2,310 
1,737 
1,278 

920 
647 
446 
300 
198 
127 
8O 
50 
30 
18 
10 

6 
3 
2 
1 

4,792 
3,835 
3,007 
2,310 
1,737 
1,278 

920 
647 
446 
300 
198 
127 
80 
50 
30 
18 
10 
6 
3 
2 
1 

The difference equation, 

yx+l = z 2 - .56149x - 661.40128 
y~ z" -- 3.14933x -- 672.89232 

is the result of a simultaneous s)lution. 
The lack of red tape involve,] resulting through application of 

the finite calculus is brought out by the above. 
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I regret that I cannot agree with ]~{r. Fisher's "Note on the 
Construction of ]~{ortality Tables," Proc., Vo]. IV, to the extent 
that it is possible to construct mortality tables from only records of 
deaths. 

If  we add the graduated deaths of Table V backwards, we will 
produce a series that approximates the l~ column of a mortality 
table. I believe this sort of thing could be done for a community 
which enjoyed a stationary population, and also not affected by 
immigration or emigration, but only in such an event. 

However, we can graduate the populations as we just did the 
deaths and compute values of q~ by means of the formula 

d= 
q~= L~W½d:" 

In order to bring out the fact that a graduation of the d~ column 
may be performed by breaking it up into but two curves, Table VI 
and Plate IV are added--showing the results obtained by the pro- 

Plate IV. 

2e,500 : , ~  : 
~ l v , ~ 0 ,  , , 

" 7 ,500 '  ' , 4 '  ,~ 

~ s , o 0 0 ~  ~ ~ ' ~ - ~ , ~  

2~500 _ . ' / ,_  , ..k 

25 30 35 4t) 45 50 55 60 65 ~ 7 

\ 
\ 

\ , . _  
80 85 90 95 

posed method compared to the actual values as shown in the Life 
Tables prepared by Professor Glover and the regraduated values 
as computed by Mr. Fisher by means of ten compound curves. 

SECTION V. 

In conclusion I wish to bring out certain points bearing upon the 
systems devised by Pearson ancl Charlier which are, unfortunately 
ancl incorrectly, considered by many to be radically different, both 
as regards philosophic basis and effectiveness. 
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I f  we integrate Pearson's diff.~rential equation in the modified 
form 

1 d y = = a - x  
y '  dx bo 

we obtain as a solution the Gaus~¢ian or normal curve of error 

1 (~-b)~ 
y ----- ~ox ~ - e -  ¢22 

This curve, obviously symmetrical, graduates with a considerable 
degree of •satisfaction, many d::stributions possessing but sligh~ 
skewness. 

To take care of skew distributions a function f ( x )  is introduced 
in, the differential equation•, as before stated, giving 

1 d y  a - -  x 

y "  dx = bo~f(x) or 
1 dy a - x 
y dx bo + blx ~- b2x ~ + b3x ~ -{- . . .  " 

Charlier's Type A curve is given: on the other hand, as 

y Ao~o(~) + ~ m iv = ~3~(~) q- A4q~(~) + A s ~ )  + • • -, 

where q)(x) is the same symmetlic function that we obtained above 
from Pearson's differential equal;ion 

1 dy a - x  
~'d-~ := bo 

The type A curve is identically equivalent to 

y ~ (b(~)(1 - { - a 3 [ ( x - - b ) 8 - - 3 c ( x - - b ) ]  -~- a~[ ( x - -  b ) '  
- -  6 c ( x - -  b)~ + 3c ~] + . . . ) ,  

which may in turn be written a~'~ 

y=~(~)f(x)~¢(~)[bo% b~ + b~x ~ + b~:~ + . . . ] .  

In  effect, then, the basis of Pearson's system, and Charlier's 
Type A curve is the same symmetrical function ~(~). Skewness is 
taken care o f  in each case by the introduction of an uN~:~ow~ 
function f ( x )  which is represerted as the converging power series 
bo + btx ~ b2x 2 --[- . . . .  In  one case this is introduced in the dif- 
ferential equation of the graduating curve-- in ~he other, in the 
curve itself. 
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is 
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The basis of Charlier's Type B curve 

y.~- Bo~(x) + B,h~(x) --[- B~A~d/(x) ~+ . .. 

e - m m  Z 

¢ ( x )  = Ix  ' 

whose difference equation, from a fixed origin is 

y~+l m y~+~ m 

this is of the type 
Ayz a -- 2: 

which is quite similar to the corresponding difference equation of 
this paper. 

Again, we might generalize the above by introducing a function 
f (x )  in the difference equation, giving 

Ay~ a -- x 
yz+l bo ~- bl:~ ~- b2~ ~ -~ barb ~ -I- - . -  ' 

l%glecting the terms involving the third and higher powers of 
we have our difference equation 

Y~+I _ x 2 -~  c l x  ~-  c~ 

y~ x 2 ÷ c~z + c~" 

Therefore we have in effect modified the basic curve y- - '~(x)  
by introducing a function f (x)  in the difference equation. Char- 
lier's Type B curve introduces f (x)  in the curve (or rather series) 
itself since the Type B curve can be written as 

y - - ~ - ~ ( x ) f ( x ) ~ ( x )  [bo ~- blx ~- b2x 2 ~- b~x 3 -~ ...]. 
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LEGAL NOTES. 

BY 

R I C H A R D  F O N D I L : L E R  

(oF Tm~ NEW YORK B~). 

ACCIDENT AND HEALTH. 

SOLELY THROUGH EXTERNAL, "VIOLENT OR ACCIDENTAL ~EANS: 

--(Aetna Life Ins. Co. v s .  Ryan, U. S. Circuit Court of Appeals, 
255 Fed. Rep. 483.) The deceased had an accident policy in the 
defendant company. The bene£ciary had recovered a judgment 
against the defendant upon the theory that the insured had sus- 
tained injuries effected sole]y through external, violent, or acci- 
dental means. 

Upon appeal from the judgment, the court found that the evi- 
dence tending to prove the accident, if any, was inadmissible upon 
technical grounds. However, if it were admissible, and the acci- 
dent had been proved beyond doubt, the defendant could not re- 
cover. I t  was clearly estab]ished not only that the deceased was 
sufferi\ng fro!a advanced arterioeclerosis, but also from two other 
seriou~'~seas is. The court reversed the judgment and restated the 
principle~w ~ning this class of cases as follows: 

\ J l  i 
" The bur& u of proof rested on the plaintiff to establish the fact 

that the insur ~d sustained an accident and that there could be no 
recovery upon the policy of insm'ance unless that accident was ~ e  
sole cause of his death, as the policy insured him against a death 
'resulting, directly and independently of all other causes, from 
bodily injuries effected solely through external, violent and acci- 
dental means.' The cases establish the principle that, if death 
results from disease or a bodily infirmity, there can be no recovery 
under such a policy whether the insured suffered an accident or not. 
And they also show that there can be no recovery if the insured 
sustained an accident but at the i.ime it happened was afflicted with 
a pre-existing disease and if deatl: would not have resulted if he had 
not had the disease, but his death was caused because the accident 
aggravated the effects of the disease or the disease aggravated the 
effects of the accident." 
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Bn~CH OF W.~RaANTX" :--(Campbell vs. Maryland Casualty Co., 
U. S. Circuit Court of Appeals, 255 Fed. Rep. 437.) The plain- 
tiff's accident policy provided an indemnity " i f  such injuries shall, 
independently and exclusively of all other causes, continuously and 
wholly disable and prevent the insured from performing any and 
every kind of duty pertaining to his occupation." The policy had 
been renewed and the renewal receipt continued the policy in force 
on condition the warranties were true. The ~laintiff entered a 
claim for total disability on account of an injury to his lip, and the 
defendant contested the claim on the ground that the injury was 
not the sole cause of disability. 

From a careful study of the evidence of the medical experts, the 
court concluded the insured's lip was in a cancerous condition, 
which had been undeniably treated for several months prior to the 
date of the policy. The policy included a copy of the application 
and provided that the statements made in the application were war- 
ranted to be true. The insured warranted in his application that 
he had not received medical attention within the last two years, and 
the court held that the breach of this warranty was sufficient to 
defeat the claim. 

The policy contained the following provision : 

" A n  agent has no authority to change this policy, or to waive 
any of its provisions, nor shall notice to any agent or knowledge of 
his or any other person be held to effect a waiver or change in this 
contract, or any part of it. No change whatever in this policy, and 
no waiver of its provisions, shall be valid unless an indorsement is 
added hereto, sig~ned by the presiden* or secretary of the company, 
expressing such change or waiver. In any matter relating to this 
insurance no person, unless duly authorized in writing, shall be 
deemed the agent of this company." 

The insured testified he had told the defendant's general agent 
prior to the issuance of the policy that his lip had been under treat- 
ment; further, that he had repeated these remarks to the general 
agent's employee when the renewal receipt was delivered. 

The following extract from the court's opinion is decisive : 

" The above quoted provision negatived the existence of authority 
in either of those persons to change the policy, or to waive any of 
its provisions, and stipulated against notice to them having the 
effect of a waiver or change in the contract. Embodied in E~at pro- 
vision was the stipulation that: 
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" ' N o  change whatever in this policy, and no waiver of its provi- 
sions, shall be valid unless an indorsement is added hereto, signed 
by the president or secretary of the company, expressing such 
change or waiver.' 

" T h e r e  was no such indorsement. The defendant, like any other 
principal, could limit the authority of its agents, and thus bind all 
parties dealt with to whom such limitation was disclosed. An in- 
surer cannot be deemed to have ~aived a breach of a warranty con- 
rained in its policy, because its agent had notice or knowledge of 
the breach, where the policy exprE ssly withheld from such agent au- 
thority to change the policy, or t5 waive any of its provisions, and 
provided that notice to such agent or knowledge of his should not 
be held to effect a waiver of the contract or any part of it." 

TOTAL DISABILI~ :--(United States Casualty Co. vs. Perryman, 
Supreme Court of Alabama, 82 S. Rep. 462.) The plaintiff's acci- 
dent policy contained the following clauses: 

" (a) Continuous disablement and inability from date of acci- 
dent to perform any and every bLlsiness duty or occupation--here- 
inafter called total disablement. 

" (b)  Continuous disablement and inability (either from date of 
accident or immediately followirg a perio~t of total disablement) 
to perform one or more but not ~11 of the material duties of busi- 
ness ar occupation--hereinafter (.alled partial disablement." 

The plaintiff received an accidental injury, but unaware that it 
was serious, went to his office an'] performed part of his duties as 
a salesman, lie was later compelled to desist from working. The 
court construes clause (b) above =o mean that no indemnity is pay- 
able for total disability if it foll,)ws a period of partial disability, 
because the total disability must :run continuously from the date of 
accident. After a consideration of the medical evidence, the court 
finds that the insured made an error in judgment in attempting to 
work and that there was a condition of total disability existing con- 
tinuously. Quoting from the opinion: 

"The meaning of provisions (a) and (b) of the policy is not that 
the injury or accident which shah entitle the insured to be paid as 
for a total disability shall be such as to render it physically impos- 
sible for him to perform or disch:~rge any of the duties of his busi- 
ness or employment. Total disakility may exist though it is physi- 
cally possible for insured to perform occasional acts as part of his 
employment or business. I t  is not necessary that the injury or ac- 
cident shall be such as to make ii; absolutely necessary that insured 
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stay in his room, home or hospital during the entire period for 
which he claims total disability . . . .  " 

"' The fact that insured received wages from his employer during 
the period of time for wh~q.h he claimed total disability did not of 
itself preclude his right to~.'o.over as for such total disability. I f  
the accident and injury insurea\¢~ainst was such as to entitle the 
insured to recover as for total disai:Q~,~, it  was no concern of the 
insurance company that  the employer c(flhe insured continued to 
pay a part or the whole of the wages dub the insured during the 
period of total disability. Of course, the policy could have provided 
that  the insured should not be entitled to receive or recover from 
the insurance company except what he lost in the way of wages, or 
salary, during the periods of disability, but this policy did not so 
provide . . . .  " 

" I t  appears that two separate notices were given the insurance 
company by the insured, and that no objection was then made as to 
the sufficiency of either; but the company declined to recognize 
liability as for any amount. That is, there was ample evidence to 
carry these questions to the jury, and they were properly submitted. 
As we have before stated, the fact tha.t the first notice and claim as 
for loss was for a much shorter period of total and partial disability 
than the last was not conclusive against the right to recover as for 
the period specified in the last claim. There was no element of 
estoppel. The insurance company did not act upon the first claim 
to its detriment or injury. I t  seems to have denied all liability. I f  
it  had accepted the first claim and settled therefor, then that might 
have precluded the plaintiff from claiming as for a total disability 
thereafter; but it  is not shown that the insurance company took 
any action on this claim further than to ignore it and deny all 
liability. 

" W e  find no error in this record prejudicial to the defendant 
company, and hence the judgment appealed from in favor of the 
plaintiff must be affirmed." 

DIsEAsE:--(C]arke vs.  New Amsterdam Casualty Co., Supreme 
Court of California, 179 Pac. Rep. 195.) The insured's policy was 
payable in the event of "loss of life . . . from bodily injuries, 
• . . which independently of all other causes are effected solely and 
exclusively by accidental means . . . .  Nor shall the company be 
liable for any loss caused or contributed to by illness or disease." 
The insured was struck by an automobile across the stomach and 
was seriously injured about the head. The injury ~ his stomach 
resulted in an operation for appendicitis being performed. A few 
days later he died of heart disease. The defendant company denied 
liability and suit was brought by the plaintiff (beneficiary). 

Quoting from the opinion: 



T.~.GAL ~OTES. 77 

" T h e  court below instructed tie jury that if disease plays a part 
in the death of an assured person after an accident, it is essential 
to recove .ry that such disease was due to the accident . . . . .  The 
jurors were also given the following instructions: 

" '  Under the terms of this policy plaintiff cannot recover for the 
death of James T. Clarke, unle~,Ls that death was caused by acci- 
dental means, and solely and exclusively by such means, independ- 
ently of other causes . . . .  I f  yml shall find that death was caused 
in part by heart disease, and thai; this heart disease was not in fact 
caused by this accident, your verdict must be for the defendant. 
• . . If you shall be in doub~ w:~ether this accident caused either 
appendicitis or the heart disease, your verdict must be for the de- 
fendant.' 

" T h e s e  instructions substantially stated the rule governing such 
cases, and therefore the problem before us is whether or not there 
is substantial evidence to support; the verdict in view of the court's 
charge." 

The court after analyzing the evidence concludes that both the 
appendicitis and heart disease ~Tere induced by the accident. I t  
finds that the jury was amply justified in holding that the proxi- 
mate cause of the insured's deatlh was. concussion of the brain due 
to the accident. The judgment iiL favor of the plaintiff was affirmed. 

Svzcz~:--(Scales vs. National Life & Accident Ins. So., Su- 
preme Court of Missouri, 212 S. W. Rep. 8.) I t  was admitted that 
the insured committed suicide by drinking poison, and this suit 
was brought by the beneficiary o:[ his accident policy to recover the 
face amount. The policy provided for the face amount to be pay- 
able in the event of death by ~ccident, and one-fifth of the face 
amount in the event of death fi'om poison or disease. There was 
no evidence as to whether the :'nsured was sane or insane at the 
time. The famous Missouri suicide law reads as follows : 

" I n  all suits upon policies of insurance on life hereafter issued 
by any company doing busincs~ in this state, to a citizen of this 
state, it shall be no defense that the insured committed suicide, 
unless it shall be shown to the satisfaction of the court or jury try- 
ing the cause, that the insured contemplated suicide at the ~ime he 
made his application for the policy, and any stipulation in the 
policy to the contrary shall be v~id." 

This statute was held to apply in the case of Logan vs. Fidelity 
& Casualty Co., 47 S. W. Rep. 948, which was decided by this court. 
In explanation of the Logan case, the court wrote in its opinion in 
this case : 
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" I t  was agreed by the parties in the Logan case that  the insured 
came to his death from ' external, violent and accidental means.' 
I t  was also conceded that he committed suicide. In  other words, 
it  was conceded that it was a dea thby  accident. The court here 
correctly held that an accidental death by suicide was covered by 
the accident policy, and that the statute applied and took away the 
defense of suicide. I t  did not hold or intimate that a suicide by a 
sane person was an accident or was covered by an accident policy." 

The court restates the following well-established legal proposi- 
tions, which had been affirmed by the United States Supreme Court: 

" A  policy of insurance against death by accident covers a death 
by suicide by a person who is at the time insane. In  other words, 
death by "suicide of an insane person is death by accident . . . .  In- 
tentional self-destruction by a sane man is not an accident . . . .  
On the question as to whether the insured was sane or insane at the 
time of committing suicide, the presumption is in favor of his 
sanity and the burden of proof is upon the one affirming the con- 
trary." 

The court concludes that the insured was of sound mind when he 
committed suicide. The court held that only one-fifth of the 
amount of the policy was payable. The following extracts from the 
opinion are given, in which the court attempts to limit the effect 
of the Logan ease. 

"The  vital point in the Scales case is whether, under the statute, 
a policy of insurance against death by accident makes the company 
liable in case of the death of the insured by suicide while sane . . . .  
The plain truth is that courts and counsel in all those cases (quot- 
ing several ]~[issouri cases) proceeded on the theory that, under the 
Logan case, suicide by a sane person was an accident covered under 
an accident policy, an assumption absolutely without any founda- 
tion, as we have seen. 

"Counsel for the beneficiary say: 
" ' T h i s  court, the Supreme Court of the United States, and our 

Courts of Appeals have held unequivocally and emphatically that 
the statute applies to policies such as the one in suit, and the courts' 
construction thereof has become a part of every policy since written.' 

" I n  answer ~o that assertion we say that this court has never 
held that a suicide by a sane person was an accident covered by the 
accident clause of a policy. I f  our Courts of Appeals and the 
Supreme Court of the United States have been led to assume that 
the Logan Case so decided, we are not bound by their assumption. 
In  the construction of a Missouri statute, where no federal question 
arises, this court is not bound by an opinion of the Supreme Court 
of the United States. 
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a During all these years since ti%e decision of the Logan Case no 
one who has taken out an accident policy in this state has had any 
right to suppose that this court would, under any circumstances, 
go beyond the Logan Case in the i~onstruction of our statute." 

SuIciDE:~(Wilkinson vs.  Standard Accident Ins. Co., Supreme 
Court of California, 180 Pac. Rep. 607.) This suit was upon an 
accident policy, and the jury's ~erdict was that the insured had 
met death through accident and not by suicide. The court found 
sufficient evidence to sustain the jur);s verdict, which it declined to 
disturb. There is a statutory presumption that a person is innocent 
of crime until the contrary is shown and therefore the court held as 
a matter of law that in fl~e case at bar the presumption is agains~ 
suicide and in favor of accident. 

In his application, the deceased stated that he was.a member of a 
firm, but in reality was an officer of a corporation of the same 
name. The defendant claimed that this misstatement avoided the 
policy, which was denied by the court because this policy did not 
contain any such provision. 

0n the question of authority of the defendant's Pacific Coast 
superintendent to waive proofs o1'. loss, the court held that he was 
clothed with full authority by virtue of his broad powers generally. 
In affirming judgment for the p]aintiff, the court wrote on the sub- 
ject of proof of loss: 

" N o r  do we think that there i3 any merit in the argument that 
the averment in the complaint with reference to loss under the 
policy is insufficient. The allegafion upon this subject recites that 
plaintiff gave to defendant complete oral proof of the facts and 
circumstances surrounding the d~ath of insured, and that, though 
requested, defendant refused to furnish to plaintiff the blank form 
of proofs, and denied all liability upon the policy, and informed 
plaintiff that it was useless for her to make proof of loss. Such 
denial of liability constitutes a waiver of the condition requiring 
proof of loss." 

WORK!~EN'S CO~PEIVSATION. 

I°ERI~IANENT TOTAL DIs~u3ILITY:--(Wabash l~y. Co. vs. Indus- 
trial Commission, Supreme Court of Illinois, 121 N. E. Rep. 569.) 
The claimant (plaintiff) was em]?loyed as a night watchman by the 
defendant railroad. Prior to entering this employment, he had lost 
his left arm. He suffered an injury arising out of and in the course 
of his employment, making it necessary to amputate his left leg. 
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In affirming an award of compensation for permanent total dis- 
ability, the court stated: 

" T h e  principal contention made by the defendant is that the cir- 
cuit cour~ erred in holding that it was liable to pay compensation 
for a total and permanent disability. The basis of this contention 
is that the loss of one leg does not constitute total disability. The 
plaintiff, Williams, contends, on the other hand, that the loss of his 
left leg, combined with the previous loss of his left arm, constitutes 
total permanent disability, and that the judgment of the circuit 
court is correct. This precise question has not arisen before in this 
state. I t  has arisen in other jurisdictions under compensation acts 
similar to our act. In Massachusetts and New York it has been 
held that under such circumstances the disability occasioned is total 
and permanent." . . . 

" W e  are disposed to follow the reasoning of the Massachusetts 
court construing a statute quite similar to ours, and hold that this 
act applies where the loss of one of the members mentioned oc- 
curred previous to the employment, and the loss of the other oc- 
curred as the result of an injury arising out of and in the course of 
the employment. This, in our opinion, is the fair intent and mean- 
ing of the act. When Williams was employed by plaintiff in error, 
he had lost his left arm, and his capacity for work was to that extent 
impaired. He was employed to do work which could be performed 
by a man having but one arm, and he was paid upon that basis. 
By file loss of his leg such capacity as he had for work was entirely 
destroyed, and under the provisions of the act he was entitled to 
compensation for total permanent disabili .ty. Such a construction 
of the act works no hardship upon defendant. Williams was em- 
ployed and paid as a man of limited capacity, and the compensa- 
tion which defendant is required to pay is based upon the wages it 
was paying him as a man of limited capacity." 

CONSTITUTIO:N'ALITY :--(Middleton vs. Texas Power & Light Co., 
United States Supreme Court, 39 S. C. Rep. 227.) The plaintiff 
(Middleton) was injured in the course of his employment, refused 
to accept the compensation offered him under the Texas Workmen's 
Compensation Act, and sued his employer for damages. The em- 
ployer set up the defense that it carried compensation insurance as 
required by the act, of which the employee had notice before bring- 
ing suit at common law. The plaintiff attacked the constitution- 
ality of the Texas Act, but it was finally held valid by the Supreme 
Court of Texas. The plaintiff appealed the case to the United 
States Supreme Court. 

Several extracts from the decision of the country's highest court 
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are given, since the judicial status of workmen's compensation laws 
generally are reviewed. The court; affirmed the decision of the state 
court holding the act constitutional, also that plaintiff had no right 
of action and must%ecept compensation. 

The first paragraph below is from the act. 

" '  The provisions of this act shall not apply to actions to re- 
cover damages for the personal injuries or for death resulting 
from personal injuries sustained by domestic servants, farm 
laborers, nor to the employees cf any person, firm or corporation 
operating any railway as a common carrier, nor to laborers en- 
gaged in working for a cotton i~in, nor to employees of any per- 
son, firm or coruoration having in his or their employ not more 
than five employees.' 
":Following the order adopted in the argmment of plaintiff, we 

deal first with the contention thst the act amounts to a denial of 
the equal protection of the laws. This is based in part upon the 
classification resulting from the provisions of the section just 
quoted, it being said that employees of the excepted classes are left 
entitled to  certain privileges which by the act are denied to em- 
ployees of the non-excepted classes, without reasonable basis for the 
disgnction. 

" Of course plaintiff, not being an employee in any of the ex- 
cepted classes, can not be heard to assert any grievance they might 
have by reason of being excluded from the operation of the act . . . .  
But plaintiff sets up a grievance as a member of a class to which 
the act is made to apply. 

" t towever ,  we are clear that rite classification cannot be held to 
be arbitrary and unreasonable. ~he Supreme Court of Texas in 
sustaining it said: 

" ' E m p l o y e e s  of railroads, those employers having less than five 
employees, domestic servants, farm laborers and gin laborers are ex- 
cluded from the operation of the act, but this was doubtless for 
reasons that the Legislature deemed sufficient. The nature of these 
several employments, the existence of other laws governing liability 
for injuries to railroad employees, known experience as to the 
hazards and extent of accidental injuries to farm hands, gin hands 
and domestic servants, were all matters no doubt considered by the 
Legislature in exempting them from the operation of the act. Dis- 
tinctions in these and other respects between them and employees 
engaged in other industrial pursuits may, we think, be readily sug- 
gested. We are no~ justified in saying that the classification was 
purely arbitrary..' 

" T h e r e  is a strong presumption that a Legislature understands 
and correctly appreciates the needs of its own people, that its laws 
are directed to problems made m~nifest by experience, and that its 
discriminations are based upon adequate grounds. Tlie equal pro- 

6 
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toction clause does not require that state laws shall cover the entire 
field of proper legislation in a single enactment . . . .  

" T h e  burden being upon him who attacks a law for unconstitu- 
tionality, the courts need not lie ingenious in s~rching for grounds 
of distinction to sustain a classification that 1hay be subjected to 
criticism. But in this case adequate grounds are easily discerned. 
As to the exclusion of railroad employees, the existence of the Fed- 
eral Employers' Liability Act of April 22, 1908, applying exclu- 
sively as to employees of common carriers by rail injured while em- 
ployed in interstate commerce, establishing liability for negligence 
and exempting from liability in the absence of negligence in all 
cases within its reach, and the difficulty that so often arises in de- 
termining in particular instances whether the employee was em- 
ployed in interstate commerce at the time of the injury (quoting 
cases), reasonably may have led the Legislature to the view that it 
would be unwise to attempt to apply the new system to railroad 
employees, in whatever kind of commerce employed, and that they 
might better be left to common-law actions with statutory modi- 
fications already in force . . . .  

" T h e  exclusion of farm laborers and domestic servants from the 
compulsory scheme of the ~Tew York Workmen's Compensation 
Act was sustained in New York Central R. R. Co. vs. White, 243 
U. S. 188, upon the ground that the Le~slature reasonably might 
consider that the risks inherent in those occupations were excep- 
tionally patent, simple and familiar. The same result has been 
reached by the state courts generally. Similar reasoning may be 
applied to cotton gin laborers in Texas; indeed, it was applied to 
them by the Supreme Court of that state, as we have seen. And 
the exclusion of domestic servants, farm laborers, casual employees, 
and railroad employees engaged in interstate ~ommerce was sus- 
tained in Mathison vs. ~Iinneapo]is Street Ry. Co., 148 N. W. 71. 

" T h e  exclusion of employees where not more than four or five 
are under a single employer is common in legislation of this char- 
acter, and evidently permissible upon the ground that the condi- 
tions of the industry are different and the hazards fewer, simpler, 
and more easily avoided where so few are employed together ; the 
Legislature, of course, being the proper judges to determine pre- 
cisely where the line should be drawn. Classification on this basis 
was upheld in Jeffrey ~lfg. Co. vs. Blagg, 235 U. S. 571, and has 
been sustained repeatedly by file state courts. 

" T h e  discrimination that results from the operation of the act 
as between the employees of different employers engaged in the 
same kind of work, where one employer becomes a subscriber and 
another does not, furnishes no ground of constitutional attack 
upon the theory that there is a denial of the equal protection of the 
laws. That the acceptance of such a system may be made optional 
is too plain for question; and it necessarily follows that differences 
ari~ng from the fact that all of those to whom the option is open 
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do not accept it must be regarded as the natural and inevitable 
result of a free choice, and not as a legislative discrimination. 
They stand upon the same fundamental basis as other differences 
in the conditions of employmen:; arising from the variant exercise 
by employers and employees of f~heir right to agree upon the terms 
of employment. 

" I n  recent years many of the states have passed elective work- 
men's compensation laws not differing essentially from the one here 
in question, and they have been sus~ined by well-considered opin- 
ions of the state courts of last resort against attacks basecl upon all 
kinds of constitutional objections, including alleged denial of the 
equal protection of the laws; usually, however, from the stand- 
point of the employer (quoting cases). 

~' Stress is ]aid upon the point that the Texas act, while optional 
to the employer, is compulsory ss to the employee of a subscribing 
employer . . . .  I t  is fair to as~ume that all who remain in the 
employ of a subscribing employer, with notice that he has provided 
for payment of compensation by an authorized insurance company, 
will be bound by the provisions of the act. 

" B u t  a moment's reflection will show the impossibility of giving 
an option both to the employer and to the employee and enabling 
them to exercise it in diverse ways. The provisions of the act show 
that the legislative purpose is that it shall take effect only upon 
acceptance by both employer aiLd employee. The former accepts 
by becoming a subscriber; the latter by remaining in the service of 
the employer after notice of such acceptance. And we see in this 
no ground for holding that there is a denial of the equal protection 
of the laws as between employer a~d employee. They stand in 
different relations to the common undertaking, and it was permis- 
sible to reco~omize this in determining how they should accept or 
reject the new system . . . .  These and other considerations that 
might he suggested fully just if id the legislative body of the state 
in determining that acceptance c:f the new system should rest upon 
the initiative of the employer, and that any particular employee 
who with notice of the employi~r's acceptance ~ssented from the 
resulting arrangement should be: required to exercise his option by 
~vithdrawing from the employment. The relation of employer and 
employee being a voluntary relation, it was well within the power 
of the state to permit employers to accept or reject the new plan of 
compensation, each for himself, as a part of the terms of employ- 
ment; an/[ in doing this there was no denial to employees of the 
equal protection of the laws within the meaning of the Fourteenth 
Amendment. This disposes of all contentions made under the equal 
protection clause . . . .  

"The  law of master and servant, as a body of rules of conduct, is 
subject ~o change by ]e~slation !:n the public interest. The defini- 
tion of negligence, contributor.~ negligence, and assumption of 
risk, the effect to be given to them, the rule of respondcat superior, 
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the imposition of liability without fault, and the exemption from 
liability in spite of fault--all these, as rules of conduct, are subject 
to le~slative modification. And a plan imposing upon the em- 
ployer responsibility for making compensation for disabling or 
fatal injuries irrespective of the question of fault, and requiring 
the employee to assume all risk of damages over and above the 
statutory schedule, when established as a reasonable substitute for 
the legal measure of duty and responsibility previously existing, 
may be made compulsory upon employees as well as employers." 

RE~A~RI~O~:--(Wangler Boiler & S. M. W. Co. vs. Industrial 
Commission, Supreme Court of Illinois, 122 N. E. Rep. 366.) The 
employer (defendant) had been paying compensation to the widow 
of one of its employees, his only dependent. The employer de- 
clined to pay her any compensation after her remarriage, since she 
was no longer dependent. As will be seen by the following extracts 
from the opinion, the court holds that the widow's compensation is 
not terminated by her remarriage, in the absence of express legis- 
lative enactment. 

"Defendant, unless it is within section 3 (section 128) of the 
act, had the right to elect whether it would operate under the act. 
By operating under the act it became freed from the common-law 
or statutory liability for damages for injuries arising out of and in 
the course of the employment of its employees. The right to dam- 
ages for death or injury of an employee, at common law or under 
the Personal Injuries Act, was a vested right . . . .  

"Compensation under the act in question is analogous to and is 
to take the place of damages at common law and under the statute. 
While the right to compensation is not a subject of bequest of the 
beneficiary, but continues in the dependents of the beneficiary only 
in the manner provided by said act, yet such right to compensa- 
tion, when determined according to law, is no less a vested right, 
and one that can be affected only by the act of the Le~slature that 
gave it . . . .  

"The  Workmen's Compensation Act contains no provision for 
the extin~lishment of compensation where the widow of the de- 
ceased employee remarries, and we can see no reason, on principle, 
for reading such a provision into the act. We do not adopt the 
view of the counsel for defendant that the basis of the act is merely 
that of providing support through a ' period of adjustment,' but, as 
its title indicates, the act is based on the idea of compensation for 
death or injury arising out and in the course of the employment. 
The act is also based on the broad economic theory that such death 
or injury is an incident of industrial activity and production, and 
that compensation therefor is properly chargeable as a part of the 
cost of such activity and production. 
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" T h e  Legislature has the power to place limitations upon the 
rights of beneficiaries; but courts have no power to put a limitation 
upon a right legally given by the Legislature, unless by a fair con- 
struction of the act it can bc~ said that such limitation was in 
furtherance of legislative intent . . . .  I f  an act on her part does 
not increase his liability, then obviously it is of no concern to him, 
as his liability has been fixed by law. There appears to be no more 
reason, in the absence of ]egis:[ative provision therefore, for hold- 
ing that remarriage of the widow would extinguish her compensa- 
tion, than to hold that such result would follow in case she were to 
receive a legacy, or by her wfi:s acquire a competency, within the 
period for which compensation is to be paid." 

INTERSTATE Co~ERCE:--(Callahan vs. Boston & M. R. R., 
Supreme Court of New tIamf.shire, 106 Aft. Rep. 37.) The de- 
fendant railroad was engaged in interstate and intrastate com- 
merce and employed the p]aiidiff as a locomotive engiener. He 
received orders to assist in the :transportation of aa interstate train 
(which he carried out) and at the same time to return to a junc- 
tion, where he was to receive further instructions. Upon his re- 
turn trip to the junction, he was injured and he brought suit under 
the Federal Employers' Liability Act. From a jucI~oxnent in plain- 
tiff's favor, the defendant appealed upon the theory that plaintiff 
was not engaged in ir,.terstate commerce at the time of the accident. 
The court affirmed the judgment, and wrote: 

"The  question presented is whether the evidence warranted a 
finding that the plaintiff, at the time of the accident, was engaged 
in interstate commerce within the meaning of the Federal Employ- 
ers' Liability Act, as construed by the Supreme Court of the United 
States. Counsel do not differ materially as to the test to be ap- 
plied. I f  the ac~ the servant was performing a~ the time of the 
accident was incident to inter~,iate work, or if it was incident to a 
whole day's work which was partly interstate and partly intrastate, 
he is within the provisions of :he act." 

CIRCUBfSTANTIAL EWDENCE:--(Flucker vs. Carnegie Steel Co., 
Supreme Court of Pennsylvania, 106 Aft. Rep. 192.) The deceased 
employee worked from 6 P.M. to 6 A.M. at two pumping stations, 
separated by a small ravine, over which ran a railway trestle and a 
footbridge. On the day of the accident, he reported for work on 
time, then wen~ home a~ 8 P.~'[. and remained there for two hours 
and left to return to york. lie was not supposed to ~ home dur- 
ing working hours. The next morning his body was found in the 
ravine between the trestle and footbridge. 
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The court upheld an award of compensation to the dependents 
of the employee. This case well illustrates the liberal tendencies 
of the courts, in not requiring formal affirmative proof to establish 
liability in workmen's compensation cases. Extracts from t h e  
opinion follow: 

"The underlying findings in the present case, considering the 
circumstances, are reasonably full and explicit; and they by no 
means call for the conclusion, reached by the court below, that 
claimant's husband had abandoned his work for the night when he 
went to his house. On the contrary, the express finding of the 
referee is that Flucker subsequently ' left  his home to go back to 
his place of work'; and other findings upon the record suggest 
that, considering the hour of departure from his residence, he must 
have reached defendant's plant in ample time to resume his usual 
occupation during his regular working hours . . . .  

"We may add that, while the present conclusion, as to the 
manner of death, rests upon circumstantial evidence, there having 
been no eyewitnesses to the actual occurrence, yet this is by no 
means unusual. As recently stated by us, ' there were no eyewit- 
nesses to the accident; but that situation is present in many cases 
where verdicts for the plaintiff have been affirmed.'" . . . 

"Where no facts appear indicating anything to the contrary, it 
may be presumed logically that an employee at his regular place of 
service, during his usual working hours, is there in discharge of 
some duty incident to his employment; and, when the dead body of 
an employee is found on the premises of his employer, at or near 
his regular place of service, under circumstances fairly indicating 
,an accidental death which probably occurred during the usual 
working hours of the deceased, the inference may fairly be drawn, 
:in the absence of evidence to the contrary, that the employee was 
~njured in the course of his employment. Such is the case at bar. 

"Of  course, the burden is always upon a claimant to prove his 
case, and the tribunal charged with the duty of finding the facts 
must weigh and consider all attending circumstances, in order to 
determine how far they should prevail against presumptions aris- 
ing out of other facts favoring the claimant; but, when this course 
has ]~een pursued, a controlling finding that an employee was killed 
in a particular manner, reasonably indicated by the circumstances 
shown in the underlying findings, cannot properly be held to be 
without support upon the record." 

ARISING OUT OF Ah~D IN THE COURSE OF E~PLOYI~fENT :--(Mail- 
man vs. Record Foundry & ]~. Co., Supreme Judicial Court of 
Maine, 106 Atl. Rep. 606.) The employee was a night watchman. 
t ie went to work one evening and was found the next morning in 
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a state of collapse, when he stated "he got hurt." l ie developed 
pneumonia and peritonitis, dying: in a few days. There was some 
evidence from marks upon his ~ody, indicating he may have met 
with an accident. The defendaht claimed that death was due to 
natural causes, the deceased ther,, having pneumonia. 

The compensation law provides that the decision of the chairman 
of the Industrial Accident Comn:ission shall be final as to all ques- 
tions of fact. The court conseq~'ently accepted the commissioner's 
statement of the facts in the fol~[owing discussion: 

"The commissioner permitted witnesses to rehearse the s~ory of 
the accident as told by the deceased. This was hearsay testimony, 
plainly inadmissible. But the allowance of hearsay evidence by the 
commissioner does not require tkLis court to reverse his decree, un- 
less such decree was in whole, or in part, based upon such incom- 
petent testimony. 

"Were the court convinced that hearsay influenced the decree, it 
would be required to sustain the appeal. We perceive, however, no 
sufficient reason for questioning the commissioner's statement that 
he made his finding of fact 'wholly disregarding the hearsay evi- 
dence.'" . . . 

"There must be some competent evidence. I t  may be ' slender.' 
I t  must be evidence, however, an~ not speculation, surmise, or con- 
jecture. While no general rule can be established applicable to all 
cases, certain principles are clear: 

" I f  there is direct testimony which, standing alone and uncon- 
tradicted, would justify the decree, there is some evidence, not- 
withstanding its contradiction by other evidence of much greater 
weight. 

" I f  the case m, ust be proved wholly or in part circumstantially, 
and there is a dispute as to wha~ the circumstances are, the deter- 
ruination of such dispute by the commissioner is final. I t  is for the 
trier of facts, who sees and hears witnesses, to weigh their testi- 
mony and without appeal to determine their trustworthiness. 

"But  the inferences which the commissioner draws from proved 
or admitted circumstances must: needs be weighed and tested by 
this court. Otherwise it cannot determine whether the decree is 
based on evidence or conjecture. 

" In  other words, the cour~ will review the commissioner's rea- 
soning; but will not, in the absence of fraud, review his findings as 
to the credibility and weight of ;estimony." 

The court affirmed the award of compensation, after an exhaus- 
tive review of the decisions of other jurisdictions. Some further 
extracts from the opinion follow: 
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" E v i d e n c e  that an existing disorder reaches the point of dis- 
ablement during employment, of course, does not prove accidental 
or other injury arising out of such employment. I t  is sufficient 
]lowever (assuming other elements proved), if by weakening re- 
sistence or otherwise an accident so influences the progress of an 
existing disease as to cause death or disablement." . . . 

" T h e  deceased might have left the foundry in the n/ght in pur- 
suit of his own affairs, received an injury, and found his way back. 
He might have been injured in the foundry while doing something 
for his own personal pleasure, entirely independent of his employ- 
ment. These unsupported h~Totheses are so improbable as to be 
almost negligible. From all the circumstances, the commissioner 
drew the inference that Mailman's injury was received while em- 
ployed at the defendant's foundry and arose out of such employ- 
ment. This inference is neither unnatural nor irrational." . . . 

" When the employee dies at his post of duty, a presumption may 
reasonably be entert&ined that he was then performing his duty 
and engaged in the work for which he was employed, from which a 
causal relation between his employment and the accident may be 
inferred. The authorities with substantial uniformity support this 
conclusion." 

~'~ARITI]~fE E~[eLO¥~E:--(Stewart vs .  Knickerbocker Ice Co., 
Court of Appeals of New York, 193 N. E. Rep. 389.) An em- 
ployee was injured while at maritime work and was awarded com- 
pensation by the New York State Industrial Commission. The 
defendant employer contested the award, citing the decision of the 
United States Supreme Court in Southern Pacific Co. vs .  Jensen. 
(See P r o c e e d i n g s ,  IV, 351.) 

The court calls attention to the closely divided vote in the Jensen 
case, tracing the course of that case in the state and federal courts. 
The effect of the Jensen decision was to deprive all state compensa- 
tion acts of jurisdiction in maritime cases, which were held to be 
under exclusive federal control. The New York court holds, how- 
ever, that in view of subsequent federal legislation, the state com- 
pensation act is valid in maritime cases, confirms the award and 
concludes its opinion as follows: 

" The enachnent by the states of Workmen's Compensation Acts 
has become very general. Public sentiment has justified and de- 
manded the enactment of these statutes, as offering s~eedy and 
simple relief to injured workmen and their dependents, and as 
being a positive and decided step in the interest of industrial wel- 
fare and of better relation between employers and employes. In 
recognition of this widespread public sentiment, and realizing it is 
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desirable that the states should be given power to enact and admin- 
ister such statutes as these, the Congress, since the decision of the 
Jensen Case, has very materially modified the federal statute under 
which it was held that our decision in the latter case could not 
stand. It  has amended this statute, so that it now saves from the 
jurisdiction of the federal court,. ' to suitors in all cases the right 
of a common-law remedy when the common law is competent to 
give it, and to claimants the rights and remedies under the Work- 
men's Compensation Law of any state.' 

" I n  view of the close divisioli of opinion amongst the learned 
justices of the United States Supreme Court, involved in the de- 
cision of the 5ensen Case, and i:n view of the concession made in 
the prevailing opinion that it wits difficult to determine just how 
far the jurisdiction of the federal courts in maritime matters might 
be limited or affected by such legislation, we think that we are jus- 
tified in assuming that the Con.Tess has acted within its powers 
under the Constitution when, after due consideration, it has con- 
tided to the states the power to euact and enforce Workmen's Com- 
pensation Acts in respect of injuries received in the course of marl- 
time employment. We think that it would be altogether an unjus- 
tifiable concession of lack of sta~," jurisdiction in this field of com- 
pensation to injured workmen cr their dependents, if, after this 
amendment by the Congress, we should hold that our statute was 
unconsbituti onal." 

.A[ISCEL:'~ANEOUS. 

AUTOMOBILE T~IEFT INSUI~ANCE:--(O'Connor VS. Maryland 
Motor Car Ins. Co., Supreme Court of Illinois, 12~ N. E. Rep. 
489.) The plaintiff held a theft insurance policy in the defendant 
company covering his automobile. The automobile was stolen and 
the following day the plaintiff oriflly informed the agent of the loss 
and on the same day sent a lettei to the agent with the facts. The 
next day the plaintiff called at tl~e agent's office and offered to sub- 
mit sworn proofs of loss, but the agent informed him that no addi- 
tional proof was required because the plaintiff's letter had been 
received. 

Several days later plaintiff [ought another automobile. The 
policy provided that the defendtmt company could, at its option, 
replace the property within thirti~ days after it had received sworn 
proof of loss, which latter the court held was waived by the company 
through the acts of its agent. The policy also provided that there 
could be no abandonment of the property to the company and that 
losses were payable sixty days after the receipt of proofs. The 
stolen automobile was located mere than sixty days after the agent 
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had received the plaintiff's letter. The company thereupon refused 
to pay the loss, upon the ground that the stolen car had been re- 
covered and that there could be no abandonment of the car. The 
plaintiff refused to accept the stolen car because it now belonged to 
the company and brought suit for the face of the policy. 

The judgment was in favor of the plaintiff. I t  was held the 
option to replace the property within thirty days was waived by the 
acts of the company's agent. After notice had been ~ven to the 
agent, sixty clays had expired before the automobile had been found, 
under which circumstances the policy intended the loss to be pay- 
able. The abandonment clause was interpreted to mean that the 
owner could not abandon the property before the expiration of 
sixty days. 

WAIVER IN PUBLIC LIABILITY INSURANCE:--(Syracuse Light- 
ing Co. v s .  Maryland Casualty Co., Court of Appeals of New York, 
122 N. E. Rep. 723.) The defendant (casualty company) issued a 
public liability policy to the Electric Light & Power Company. 
While the policy was in force, the administratrix of one Hughes 
brought suit for damages on account of the ]atter's death, which 
suit was defended by the casualty company. Before the trial, the 
power company was merged with the lighting company (plaintiff 
herein) under the statute governing such procedure. The defend- 
ant was unsuccessful on appeal from the judgment recovered by the 
administratrix, and the lighting company was ultimately compelled 
to pay the judgment of $10,534 in full, after suit had been brought 
against it which the casualty company refused to defend on the 
ground that it had only engaged to indemnify the power company. 

The lighting company promptly proved to the defendant that the 
judgment had been satisfied and requested the defendant to refund 
the indemnity of $5,000 provided in the policy issued to the power 
company. The defendant, through the manager of its claim divi- 
sion, declined to honor the claim, but declared its willingness in 
subsequent letters to the plaintiff to be convinced of its legal lia- 
bility, which correspondence extended considerably beyond thirty 
days. The defendant's first contention was that it had no con- 
tractual relation with the plaintiff. Plaintiff then brought suit, 
whereupon the defendant secondly claimed (as a further defense) 
that the plaintiff's action was barred because the policy required 
suit to be brought within thirty days after the judgment had been 
satisfied. 
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As to defendant's first contentio:a, the policy provided that the 
written consent of the defendant company was required to effect an 
assignment of interest. While no tmch assignment was made, the 
court held that the statute authorizing the merger acted to protect 
the claims of creditors of the power company by making the light- 
ing company liable therefor and that consequently the latter became 
subrogated to the rights of the power company. 

Concerning the defendant's second contention, the court found 
that the correspondence constituted a waiver and said: 

" T o  determine that defendant had not waived the provision of 
the policy as to the limitation of t;me and was not estopped from 
asserting the same as a defense would impute to it a fraudulent 
intent to lull the plaintiff into inactivity, induce it to continue nego- 
tiations until after the expiration of the 30 days, and thereby secure 
the opportuni~ to later interpose a defense which it considered im- 
pregnable. The conduct of defeni:ant was such as to permit the 
trial justice to find that defendant~ with full knowledge of all the 
facts and of its rights under the policy contract prepared by it, par- 
ticularly the provision therein.limiting the time within which an 
action against it should be commenced, did not intend to refuse to 
pay plaintiff the indemnity provided for in the policy or to urge 
any defense to an action to recovcr the same, save only the one 
stated by it, the non-existence of l any contractual relation with 
plaintiff or a righ.~ in plaintiff to m~ke a claim against it by reason 
of such policy, and to abandon its right to urge the particular de- 
fense of limitation of time, now sought to be enforced. The finding 
that such waiver was made estops defendant from now asserting 
the defense of limitation of time. ''~ 

In affirming the judgment for 4!5,000 in favor of the plaint/if, 
the court disposed of the last contention of the defendant in the 
following language: 

"Counsel for defendant also urged that under paragraph 10 of 
the conditions annexed to the policy no waiver or estoppel could 
arise. The first part of that paragIaph relates to the lack of power 
of an agent to waive any part of the contract. The second part 
reads: 

" '  1~o change whatever in this p)licy nor waiver of any its pro- 
visions shall be valid unless an endorsement is added hereto, signed 
by the president or secretary, of the company at its home office, ex- 
pressing such waiver or change.' 

" T h e  waiver or estoppel found it: this case is not based upon any 
transaction with an agent of defendant, but rather with dealings 
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directly between plaintiff and defendant. The first letter of plain- 
tiff . . . was addressed to the company at its home office in Balti- 
more, Md. The reply to the same was upon the letter paper of the 
defendant inscribed 'Maryland Casualty Company'  and signed 

. . .  'Manager Claim Division,' as was likewise every letter 
written by defendant to plaintiff relating to the question in dif- 
ference. We may presume that the letter addressed to defendant 
was by proper authority delivered to the manager of the claim divi- 
sion for consideration and action; that such manager was em- 
powered by virtue of his position or office and within the apparent 
scope of his authority to directly act upon the claim made by plain- 
tiff and to allow or reject the same. I f  such power was delegated 
fo him, he was not inhibited by the language of the condition quoted 
from waiving such condition, even though a specific mode of waiver 
was provided. If,  on the other hand, his position was one of recom- 
mendation only, and the question was a payment of $5,000 and 
interest or a litigation over the same, the presumption continues 
that his acts relating thereto were communicated to and approved 
by the officers of the defendant. The entire transaction between the 
parties was conducted at the home office of defendant. The plain- 
tiff was justified in a belief that defendant would deal fairly and 
honestly with it, and we may presume from the facts in this case 
that defendant's intention was to so treat with plaintiff rather than, 
to commit an injustice or fraud, and to waive the provision of the 
policy as to limitation of time, which it  was at liberty to do." 

FID~LIT? 1R~.~-EwAn:--(Green vs. Interstate Casualty Co., U. S. 
Circuit Court of Appeals, 256 Fed. Rep. 81.) The defendant com- 
pany issued a fidelity bond to a bank covering the bank cashier 
(McKinzie) by which it agreed 

" ' t o  make good and reimburse to the obligee, to the extent of 
ten thousand dollars, any and all pecuniary loss sustained by the 
obligee of money, securities, or other personal property in the pos- 
session of the principal, or for the possession of which he is respon- 
sible, by any act of dishonesty on the part  of the principal in the 
discharge of the duties of his office or position as set forth in said 
statement referred to, amounting to larceny or embezzlement, and 
which shall have been committed during the continuance of this 
bond, or any renewal thereof, and discovered during said continu- 
ance, or within '  a time specified." 

Prior  to the issuance of the bond, the bank warranted the truth of 
all statements and also of all subsequent statements in connection 
with the renewal of the bond. The bond was renewed several years 
by a continuation certificate ; prior to the issuance of each certificate 
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the president of the bank signed a statement to the effect that the 
cashier was not in default at the dalte of signature. 

There was abundant evidence to l?rove that while the cashier was 
not in default at the date of the i~)suance of the fidelity bond, he 
had been in default at the time of leach renewal. In holding that 
the defendant was only liable for the shortage accrued during the 
term of the ori~nal bend, the court stated: 

" B y  the terms of each of the continuation certificates the obliga- 
tion it evidenced was' subject to all the covenants and conditions of 
said original bond heretofore issm,.d, dating from the 1st day of 
October, 19107 This resulted in making the covenants and con- 
ditions of the original bond parts cf the renewal agreements as ef- 
fectually as if they had been copied in the continuation certificates. 
I t  follows that each continuation certificate is to be regarded as 
containing the provision warranting the truth of the statement 
referred to in the ori~nal bond and of any subsequent statement 
or statemenhs. That included a walrranty of the truth of the state- 
ment made prior to and in contem:.?lation of the issue of each con- 
tinuation certificate. Each of tkese subsequent statements was 
false in its assertion, with referen3e to McKinzie, that 'he is not 
now in default.' 

"The  bank had notice from the terms of the original bond that 
it was issued in reliance upon statements made in its behalf to the 
surety company, and that, in the Ordinary course, renewals, which 
the terms of the bound shewed we::e in contemplation, might also 
be based upon further statements to be made on behalf of the bank. 
In view of the~ circumstances, an(! ~f the additional one that each 
continuation certificate expressly rnade the obligation it evidenced 
subject ~o the covenants and conditions of the original bond, one of 
the provisions of which was a waI:ranty of the truth of the state- 
ment specifically referred to in t!~e bond and of any subsequent 
statement, there is no room for ho!ding the surety company bound 
by a continuation certificate issm:~ on the faith of a statement 
which was warranted to be true, but was false in a respect material 
to the obligation which the surety company conditionally incurred." 

NOTICE IN- INDE~[NITY INSUR.!NCV.:--(Haas Tobacco Co. vs. 
American Fidelity Co., Court of Appeals of New York, 123 N. E. 
Rep. 755.) The defendant issued to plaintiff a policy of auto- 
mobile insurance, which required immediate written notice. One 
of plaintiff's automobiles hit a boy:~ who went away as if uninjured. 
An account of the accident having; appeared in the newspaper, the 
plaintiff's manager questioned th(; driver of the automobile, who 
stated that the accident was not serious. The plaintiff made no 
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~urther investigation, although it had been placed on notice. The 
defendant was i~ormed of the accident about ten days later and 
denied liability because immediate notice had not beea given. The 
boy secured a judgment against the plaintiff, upon which the latter 
brought suit to recover the amount of the judgment from the de- 
fendant herein. 

The Cour~ of Appeals affirmed the decision of the lower court 
dismissing the complaint. It appears that the court insists upon 
the fulfillment of the condition of immediate notice and distin- 
guishes this case from the contemporaneus case of Melcher v s .  

Ocean Accident & Guarantee Corp., 1~3 N. E. Rep. 81, as follows: 

" T h e  Melcher case held that under a policy requiring imme- 
diate notice to the insurer of accidents insured against, the condi- 
tion does not apply to every trivial occurrence, even though it  may 
prove afterward to result in serious injury. I f  no apparent harm 

• came from the mishap and there was no reasonable ground for be- 
lieving at the time that bodily injury would follow, there was no 
du~y upon the insured to notify the insurer. We held that a re- 
covery was permissible." 

"' The circumstances in the present case require a different result. 
A boy struck the machine and was knocked down. True, the driver, 
who represented the plaintiff, believed he was only slightly hurt, 
for he walked away, and, in his opinion the accident didn't  amount 
to much. But  no investigation was made. There was no assurance 
by the person struck that he was uninjured. There was no oppor- 
tunity by later observations of determining that he was not in fact 
injured. The plaintiff relied wholly upon the driver's opinion, an 
opinion which as subsequent events showed was a mistaken one. 

" The ruling in the Melcher Case is not to be extended. Under 
the peculiar circumstances there disclosed, and in view of the full 
investigation made, it  might fairly be said that a reasonable man 
was justified in believing the occurrence so trivial that no report 
was required. But where, as here, a boy is knocked down in the 
street, and at least slightly injured, the insured may not, without 
any investigation whatever, rely solely upon his own opinion or 
upon the opinion of his driver that because he went away the injury 
was too trivial to require attention." 
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~,_~BSTRACT OF THE DISCUSS:iON OF THE PAPERS READ 
AT TttE PREVIOUS MEETIND. 

WORK OF THE STATISTICS BRAI~C]F:~ TJI~ITED STATES AE~Y--RA]SPH 

IT. BLANq~AED. 

¥OL. V, P2GE ~74.  

WRITTEN D] SC1D'SSION. 

]~-R. EDWIN WV. ]~OPF : 

• Mr. Blanchard's paper is informing, because he has given in 
compact form the principal tables and plates which show the Army 
activities in file war with Germany. I t  may be of interest to our 
members to know that, in additior to the data and diagrams given 
in this paper, there is also avail,tble for distribution a 15~-page 
statistical summary entitled " T i e  War with Germany."* This 
document, compiled under the direction of Colonel Ayres, contains 
statistical materials which give a birds-eye view of American par- 
ticipation in the war. Both the paper by Mr. Blanchard and the 
booklet by Colonel Ayres are of interest to our members technically. 
They point this lesson to casualty statisticians and actuaries: we 
have been so accustomed to viewing Statistics only as a base for the 
projection of experience, and for the description of mass phenomena 
more or less in the historical pas';, that we have lost sight of the 
uses of simple, although crude, statistical tables an& diagrams in 
current administrative con.trol work. ~[r. Blanchard indicates in 
his opening paragraphs that very little historical material was 
available "to furnish a suitable basis for predicting the future." 
On the other hand, he emphasizes ~hat~ there was needed, "a system 
of current information which would present a complete, vivid and 
compact picture of the progress and status of Army activities." 

Do not the examples of non-ma|hematical, tabular and ~aphical 
practice, which Mr. Blanchard hs,s selected with such good taste, 
suggest that we could apply the conceptions and methods of the 
statistics branch of the general st~ff to the current administrative 
statistics of insurance? Instead cf waiting until after the close of 
policy years, or until long after tile annual statement has gone• to 
press, could we not apply in insurance administration the prin- 

* ~ ~ The War  wi th  Germany,  ' ' by Leo•nard P .  Ayres,  Colonel, General Stuff. 
Second edit ion,  Govt. P r i n t i n g  Office, "Washington, August ,  1919. 
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ciples of collecting and graphically illustrating the statistics of 
events a few hours, or at the most a few days, after they have 
transpired? Would not the attractive display of salient, current 
statistics appeal with great force to the non-s~atistical and non- 
actuarial executives of insurance organizations? 

If  nearly all of the principal facts of the war with Germany can 
be concentrated into a small booklet by means of simple tables and 
informing graphs, could not the current tendencies of an insur- 
ance organization be illustrated in even smaller compass? ~r .  
Blanchard has shown how the Army used the most elementary 
statistical ~echnique to "accelerate lagging or urgently needed work 
and . . . to indicate trends and relationships." Surely, there are 
practical business problems in insurance, other than those of rating 
and valuation, where the application of simple statistical technique 
to current facts and figures would insure greater efficiency and, 
consequently, better service for policyholders. I t  may be of in- 
terest to say that Colonel Ayres, before fl~e war, was chairman of 
an interassociation committee on graphic statistics. I t  was the 
aim of this committee to outline standards of graphic procedure 
which would illuminate the figures ordinarfly used by business 
executives. Now that the war is over, it is to be hoped that Colonel 
Ayres, Mr. Blanchard and their associates will continue the work 
of this committee so fl:a~ America~ business, including insurance, 
may receive the benefits of "graphic control" which were afforded 
the General Staff of the Army. 

Mr. Blanchard makes another point which is full of meaning 
for the practical insurance man. He mentions the lecture service 
of the statistics branch which kept the War Department executives, 
Congressional Committees and o~her groups constantly informed of 
current tendencies by means of wall charts, graphs, tables, etc. I 
should like to see Sir. Blanchard in his reply to this discussion go 
into a little more detaiI on the workmanship of the methods used 
to enlighten executives, especially the system of t)Tewriting tables 
on one side of a two-sheet folder and presenting the illustrative 
graph on the opposite, facing side, etc. There were other practical 
points in connection with this general information service of the 
Statistics Branch which would be of value to insurance people in 
connection with the conduct of weekly, monthly, and other execu- 
tive conferences. I t  would be of interest also if Mr. Blanchard 
would indicate in his reply the practical clerical methods used in 
.drawing the graphs, bar diagrams and spot maps quickly. I noted 
in some of Colonel Ayres's charts that t)Tewriting was used a good 
deal. I know we shall all be glad to learn how these maps and 
charts can be put together quickly and inexpensively, so that cur- 
rent facts can be given to executives very soon after the last figures 
have been put into tables. 
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~IR. I~ARR~ ! LUBIN : 
i 

This paper on the "Work of the Statistics Branch, United States 
Army," although deviating ~rom the usual topics of the Proceed- 
ings, is very timely and instructilve and is especially interesting 
because it gratifies our natural de~ire to learn whether the statis- 
tician, as such, did his share behin~ the man behind the gun. 

That he could be useful to the War Department we had not the 
slightest doubt. Statistics, if no ra  science, is at least a method 
by which the trained statistician c~n forecast the future by means 
of the past. The economist, the social scientist, the biologist, the 
modern leader in finance and industry, have resorted to statistics 
as their basis for their studies an@ as their guide in their inquiry 
into human affairs and their undertakings. An insurance com- 
pany, for instance, has learned through experience that it could 
no more do without a statistical department than without a claim 
department or insurance agents. 

The present paper well ilhstrates what statistics can do for the 
War Department, for in the last .~nalysis, even the winning of a 
battle is a matter of chance and )f probability. The number of 
combatants taking part, the amount of ammunition used, etc., are 
not its only determinants, and a ~.roperly organized and equipped 
statistical department would reduc(, ~ to a minimum the uncertainties 
of factors like "surprise," "moralci," and others which are weighty 
in deciding a victory. 

I t  is therefore to be regretted that the need of a modern statis- 
tical service was not felt until recently, in, an emergency at a time 
when events moved fast, when refl,~ction had to give place to quick 
action and no extra time could be devoted to real preparation. Bu~ 
the encouraging sign of the time~: is that the chief executives of 
the Army thought it was advisable, indeed necessary, in this unpar- 
alleled struggle of balanced bellige',rents to turn to the statistician 
as their aid and guide in their mili'tary operations. And in spite of 
the difficulties mentioned, in face 5f the handicaps that there were 
no records to go by, no models to follow, the predominating feeling 
awakened by a careful peru~l of the paper is an appreciation that 
the experts were equal to the task they were called upon to perform. 

The diagTams exhibited here are: only a small proportion of the 
whole, yet they deal with a variety of subjects of ~ea t  importance 
and interest. They initiate us into the doings of the Army and 
give us a brief sketch of the history and pro~ess of the War. The 
graphics used are well suite¢l for the data at hand. They are clear, 
easy of comprehension, and tell tl~:e whole story at a glance. To 
the busy general, we can well imagine they were just what he 
needed. Without wasting any of: his precious time, he had the 
whole picture of the campaign atl his disposal. Without wading 
into a labyrinth oJ~ figures, he could: learn at a glance what strength 
of divisions was available, number of troops embarked, number 

7 
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discharged, number arrived from overseas, carrying capacity of 
troop transports, cumulative number of planes delivered and 
"fl0ated" per month, beds in base hospitals, deaths from disease, 
submarines sunk, merchant tonnage sunk, etc.,--a veritable clear- 
ing house of important military statistical information epitomized 
and visualized. Such information to the chief executives of the 
Army mus~ be of inestimable value in directing their campaign. 

The criticism we would like to make of this paper is not of 
commission but of omission. The points we would like to raise 
are, first, that little of the so-called advanced statistics has been 
presented ; the diagrams shown are mainly expository, there is very 
little of comparative statistics and nothing analytical or interpre- 
tative. Have the quar~titative data, with their corresponding 
graphics, been presented to the military executives, to take or leave 
at their will, without any analysis or interpretation of them by the 
chief statistician ? 

Second, since the attempt to co-ordinate our activities with the 
efforts of the Allies was largely responsible for a centralized statis- 
tical system, it would be very interesting indeed to see some tables 
showing the activities, military operations and results of the Allies 
as compared wi~  our own, whereby we could judge where we ex- 
celled or fell short of the mark. Especially helpful to us would 
have been such relative tables regarding cases of influenza and 
pneumonia. They would throw light on the question whether 
under-nourishment and fatigue were the most responsible factors 
in these diseases, as our armies were, supposedly, the better sup- 
plied with food, and fresher, surely, while they were trainect in this 
country. 

We appreciate that these were probably not available to Mr. 
Blanchard when his paper was prepared, but we sincerely hope 
that, if not in our Proceedings, at least elsewhere such data may 
be published for the informatio~ of the public and advancement in 
the application of statistical research. 

Much progress has been made in many branches of statistics, 
like social statistics, registration statistics, and insurance statistics, 
and we shall therefore look forward to a great future in the de- 
velopment in military statistics. 

EltI~A C. I~[AYCltII~K : 

This paper brings before us a recent statistical accomplishment 
of exceptional interest. The tables which Mr. Blanchard has 
selected from the series of reports which were sent to various de- 
partments of the United States government during the war empha- 
size the importance of that branch of the army by which the 
movements of various parts of the ~gantic war machine were 
synchronized and controlled. They also afford an interesting study 
of graphic methods as a means of statistical presentation. ]~[ere 
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columns of figures enumerating :men or materials would have been 
deadly monotonous, requiring considerable effort to grasp the im- 
portant details; a variety of diagTams served the purpose of arrest- 
ing attentioa and vizualizing comparative results and significant 
trends. 

Eminent statisticians warn us against the use of pictograms to 
present statistical data and thi~ warning was apparently heeded 
by the government statisticians. Stress should also be laid, how- 
ever, upon e~re in the choice of diagrams to illustrate the facts. 
If  it is not possible to grasp the salient features at a glance the 
diagram becomes a puzzle picture and its purpose is defeated. 
Diagrams which are simplest in form are the most effective. :For 
example, Plate I shows by meansl of heavy horizontal bars the rela- 
rive strength of fifteen divisions in camps of the United States as 
compared with one anofl~er and ,vith the t~tal authorized strength. 
A table giving the actual numb}rs making up fllese divisions ac- 
companies the chart, so that a more detailed study may be made 
if desired. In comparing quanfitie% a chart of this form is clear 
and is easily comprehended by any one. 

In Plate I I I  two graphs are plotted in tl~e same chart showing 
discharges v s .  arrivals from overseas by weeks. The graph is the 
most satisfactory method of repo:i:ting progress where time is neces- 
sarily one of the variables. 

Plate VI gives the quantity production of De ]:[avilland 4 Planes. 
ttere we have agai~ a time chart. Two graphs show clearly the 
relation of planes delivered a n d "  floated" in the last part of the 
year 1918. The cumulative graph is placed below, giving the tot~[ 
output o.f the year. 

In Plate XII  the horizontal l:,ars are used to show the surplu~ 
amount of clothing in the Unite~ States as at September 30, 1919 
and the number of years this st'~ck woulcl maintair~ 500,000 men. 
The form of this chart is good with the exception of the figures 
placed at the right of the hear!} bars. These figures could have 
been shown in a column at the lef t  instead of at the right, thus 
avoiding any uncertainty as to the length of the bars. 

The same fault is found i~ Flare XIV which illustrates ~rans- 
atlantic tonnage under army omtrol by month and type. The 
figures at the right and the lines connecting the cross hatching are 
confusing. In fact, this is an example of a diagram in which too 
many details are given. The res~ilt is almost an optical illusion' 

The other diagrams evidence care in preparation and are com- 
mendable both in point of lltili~y and as a precedent for future 
use in presenting statistical reports of complex and highly organ- 
ized enterprises. 

~ .  n. w. ~ATC~: 

It  has become a somewhat trite observation that in this last great 
war science played a far greater r~le than in any previous war. The 
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way in which scientific men in nearly all lines were mobilized for 
service was a striking feature in all the countries involved. The 
services rendered by such men were not spectacular nor have they 
been much featured by publicity, but they were none the less im- 
portant and useful. 

Among the scientific professions much called upon for war work 
were the two represented in our membership and for that reason 
the paper by Mr. Blanchard, although treating of a subject rather 
outside the field of greatest natural interest to this society, was 
nevertheless not out of place, and it was certainly not lacking in 
general interest. 

Except for two pages briefly outlining the circumstances under 
which the work was established and its general character the paper 
consists of a series of diagrams illustrative of the material fur- 
nished currently to the army authorities by the Statistics Branch. 
These diagrams are essentially narrative records of army activities 
or conditions and hardly call for discussion of their subject matter 
therefore. Consideration of the technique of the diagrams is in 
order, however. Concerning that there is occasion for little com- 
ment except commendation. No difficult technical problems of con- 
struction were indeed presented by the material to be graphically 
portrayed, all but one of the diagrams utilizing only simple bar or 
curve forms. If  any question as to methods were to be raised the 
following which concern only minor points suggest themselves to 
the present writer. 

In Plate I I I  there is an undesirable difference in the plotting of 
the two curves, owing to the points on one being locate¢l upon the 
vertical lines of the cross sections while those on the other are 
located midway between those lines. There is nothing to suggest 
that this was necessitated by the nature of the data (though that 
may have been so) and the result is that the really accurate points 
on the curve are not coroT)arabic for the same date. In Plate ¥ I  
the designation of the curves in the upper portion of the table by 
connecting the desigmating word to the curve with an arrow is 
hardly so effective as printing same along the curve as in the lower 
part of the plate, or as a separate "legend" like those in other 
plates, would be. Plate XVI is not immediately clear as to what it 
actualIy signifies. At first sight indeed it seems misleading by sug- 
gesting direct comparisons of quantities where such are impossible. 
This results from plotting two curves representing different things 
and drawn to different scales on the same cross section plate. As a 
matter of fact the only comparable elements in the two are direc- 
tions and de~ees of change in the two items set forth and these 
might have been mere clearly and accurately displayed by a dif- 
ferent method, that is, by reducing the fibres to one common scale 
by means of index numbers and by using a plate with logarithmic 
horizontal rulings. 

On the other hand, there is one point of technique which may 
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well be singled out for special commendation aside from the general 
commendation above. That is the way in which the diagrams are 
accompani-e&by Or contain in themselves the actual data which they 
portray. In this respect these diagrams exemplify a sound general 
rule for all statistical diagrams and charts. 

The present writer is moved to cite one fact noted by Mr. 
Blanchard as a text for one more remark not concerning his paper 
but concerning a too prevalent Characteristic of statistical work in 
general. He points out that the work which he describes had to be 
starte(l with "no ground work on which to build," owing to utter 
lack of any previous statistical ~:ork of the kind. How often it is 
that some emergency situation which makes evident the value of 
accumulated statistical records a{ the same time reveals just such a 
dearth of material, with the resalt that the new need can be met 
only with very limited and inad~:~qua~e statistical evidence as com- 
pared with what would be avaflaLle if only intelligen~ planning and 
continuous accumulation of such ~ evidence in the past had laid ~he 
necessary foundation for the future. The moral of this is that spas- 
modic ~md piecemeal development of statistics, which has perhaps 
characterized statistical work more in this country than in some 
others, must give way to continuous and systematic development of 
work "n each line, if statistical Work is to attain the highest degree 
of service. For the attainm'ent oi such indispensable current build- 
ing for the future there is requirM of hhe statistician not only cul- 
tivation of his own prevision of future nee&s and values but also, 
what is much harder, cultivation ~f prevision in the so-called "prac- 

• , ,  * : . . . - -  

t~cal man who, especmlly when it comes to stahstics, commonly 
knows what he wants after he wants it, but all too seldom knows 
what he is going t~ want before he wants it. 

AUTIIOR~S REVIE]F OF DISCUSSIONS, 

Itfr. ]~opf suggests that the st,.~tistical mefllods which have been 
used by the Army might be appl!~d to current insurance problems. 
I believe that much of va]ne eoul'd be done along these lines. Over 
a year ago, ]~fr. Frederick Richardson, addressing the Insurance 
Society of New York said: "... I am inclined to the opinion that 
it would be advisable.., to set up a department of values to gather 
statistical information bearing upon all changes in what might be 
termed the raw materials of the insurance business. Index figmres 
could be worked out for a number of important phases of fire, acci- 
dent and marine insurance which Wo~d be invaluable to underwriters 
in attempting to appraise the clanging hazards of the immediate 
future. Our ordinary statistical work in casualty insurance is of 
little use in this regard, being too belated; but admirable enough 
ultimately as a basis for final analysis . . . .  From day to day cir- 
cumstances and conditions are a.'tering the terms of the problem." 
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Statistical work in insurance is largely directed toward the ascer- 
tainment of losses and expenses incurred in the past, while under- 
writers are concerned with present and future rates. Unquestion- 
ably statistics of past disbursements are'the best guide to probable 
future disbursements, but they can be relied upon only to the ex- 
tent that future conditions affecting losses and expenses are equiva- 
lent to those under which the statistics were produced. There is a 
need for further figures which will measure changes in underlying 
conditions and which may be usegt to modify the indications of 
accumulated insurance experience. 

The development of an adequate method for the determination 
of such figures calls for considerable experimentation. First, a 
careful study is needed of relations between insurance experience 
and general economic conditions. Indices of these latter are 
numerous and are found in food prices, stock market prices, bank 
clearings, building activity, foreign exchange, strikes, etc. The 
difficult problems are to determine whether a changed condition in 
any one of these points to effective changes in insurance conditions 
and, if so, what the probablc effect will be. 

Recently an attempt has been made to relate the volume of life 
insurance to the general level of prices.* It  is evident that a rela- 
tion between the two phenomena has been established and it seems 
not improbable that the relation is causal. If careful analysis 
should show this to be the case and if, by further analysis, a suitable 
basis for the predication of price levels should be achieved, there 
would be created an index of immense value to the life insurance 
executive. 

The calculation of index numbers accurately reflecting specific 
economic conditions has been the subject of much thought and a 
great deal has been accomplished. In addition to perfecting these 
figures, it remains for the insurance statistician to construct 
"master"  index numbers for each line of insurance which will 
measure the combined effect of underlying economic phenomena on 
the insurance business. 

I t  is suggested that I explain the methods used by the Statistics 
Branch in preparing its reports. I shall use as an example the 
shipping report or "Weekly Report on Tonnage." 

The raw material came to the Statistics Branch in the form of 
periodical (usually daily) reports from the operating branches of 
the army and from other organizations concerned with army ship- 
ping. This material was combined and analyzed, and each Thurs- 
day a photostated report of approximately thirty pages was issued.~ 

* Address by Phil ip Burner,  pun i shed  in Weekly Un~erwr~ter~ Nov. 15, 
1919. 

t A monthly report was also issued in which statistics covering the entire 
period of the war were presented and which contained records of less cur- 
rent  interest. 
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The first three days of the week were given over to analysis and 
arrangement of material, using information which, in most cases, 
was up-to-date as of Monday. The greater part of this work con- 
sisted in the calculation of figures for the extension of standardized 
graphs and tables to cdver current development, although it was 
attempted to include in each weekly report topics of special but not 
continuing interest. On Wednesday and Thursday figures and 
directions were ready for the drafting room where a trained force 
prepared tables and diagrams, l~[uch time was saved by making 
use of those already constructed; adding to them whenever possible, 
instead of preparing new ones. 

From the drafting room the material went to the photostat de- 
partment where it was photostated and bound for distribution to 
the army executives, who thus had placed before them a report suffi- 
ciently up-to-date to serve as a check on accomplishment and as a 
basis for effective action. 

These reports contained two parts; a three- or four-page "text  
summary" which stated concisely the particularly important de- 
velopments of the week, and t:~le more complete tabular and 
diagrammatic section. An executive with past facts in mind could 
inform himself on the more impoctant matters by a glance at the 
text summary. If  he desired to make a careful study of the situa- 
tion he could turn to the body of the report. 

The lecture service of the Stati~tics Branch continued up to the 
time of the Armistice. The lectur3s on shipping were given weekly 
and were attended by the Secretary of War, the Chief of Staff, and 
the heads of governmental activities which were particularly related 
to shipping problems. Diagrams were presented on bristol board, 
about two by three feet in dimensions. These were made the basis 
of a talk by the chief of the Shipping Section. During and after 
the lecture there was opportunity for questions and general dis- 
cussion. 

Reference has been made to the absence of coSperative or other- 
wise highly developed statistics. This was due partially to the fact 
that the Statistics Branch was in full operation for scarcely more 
than a year and partially to the necessity for preserving simplicity, 
clarity, and direct relation to opeiating problems. 

For a summary of the information collected I second Mr. Kopf's 
reference to "The  War with Germany." 
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CASUALTY INSURANCE FOR AUTO~fOBILE OWNERS--G. F. 

)[ICI:IELBACITER. 

VOL. V, PAGE 213. 

WRITTEN DISCUSSION. 

MR. SA~IUEL DEUTSC:HBERGER: 

Mr. Michelbacher has furnished a comprehensive survey of con- 
ference forms and underwriting practices with an explanation of 
rate-making methods useful not only to the student but also so 
interestingly and lucidly written it may be read to advantage by 
automobile owners and others who may have an interest in the 
subject. My comments are few and they are principally confined 
to references which perhaps emphasize, as outlined by Mr. Michel- 
bacher, the difficulties confronting the underwriters in their rating 
work. 

In classifying pleasure automobiles for liability insurance, speed 
and weight were recognized as important elements. I t  seemed quite 
logical therefore to use the horsepower of the machine as the basis 
for such classification, the higher ratings being applied to the high- 
power cars. Quite recently, this system was abandoned for a 
classification depending upon manufacturers' Hst prices. In effect, 
the new classification still results in fixing the higher rates upon 
high-powe~ cars and lower rates upon the low-power cars, and 
although the discarded Horse-power Classification seems to have 
reflected more accurately than the newer classification the relative 
hazards of the different machines, the newer classification is simple 
and therefore to be preferred, more especially in view of the fact 
that the fire and marine companies had already adopted the same 
basis for grouping automobiles for the purpose of insuring them 
against the fire, transportation and theft hazards. 

Incidentally, the new classification frankly imposes here and 
there the heavier premium charge on the more expensive cars even 
though no greater physical hazard may be involved. This is pos- 
sibly justified on file theory that accidents are likely to result in 
larger claims and verdicts where people of wealth are concerned 
than would be the case on identical accidents involving persons of 
moderate means. 

When the underwriter has disposed of his liability ragng prob- 
lems, he has virtually performed the greater part of the task re- 
quired in fixing the Property Damage rates as the hazards to be 
considered seem to be the same in the one case as in the other. 
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Both in the old and in the newer classification scheme, the :Prop- 
erty Damage rates follow closely ;he rates for Public Liability, the 
Property Damage rates being nMurally much less than file Public 
Liability rates. The standard limits for liability insurance are 
$5,000 for injury sustained by of~e person and $10,000 as respects 
injuries sustained by more than one person in one accident as com- 
pared with file standard limit of $1,000 for Property Damage in- 
s urance. That serious consequerces may follow damage to prop- 
erty may be gathered from an incident cited in an interesting 
primer prepared by one of the deans of the business--an automo- 
bile skidding into a fire plug with sufficient force to break it, the 
ensuing flood causing property damage amounting to $10%000. 

When the old rating scheme Was in volume, collision rates for 
Pleasure and Commercial Care ~vere based upon list prices, no 
differential being used in N. Y. State. With the present elassi- 
fication for liability and property: damage, the old list price classi- 
ilcation was retained for collision rates with a differential, how- 
ever, in favor of the country districts. This differential perhaps 
may be productive of discussion regarding the relative hazards of 
city and country, the question having once been raised that in the 
matter of collision insurance, tl~e dangers arising from lack of 
control of automobiles on unfrequented poor country roads fully 
offset the hazards due to congestbn on good roads. 

Perhaps, after all, the chief obstacle to making a scientifically 
perfect rating schedule for automobiles is the fact that the auto- 
mobile won't stay in one spot. When it does, the insurance com- 
panics have chalked up another loss. The automobile not only 
refuses to stay in one spot but it wanders into all sorts of unex- 
pected and unsuspected places, more or less frequently meeting 
with accidents while thus wandering. This does not affect the 
pure premium for the whole co~:ntry but when territorial differ- 
entials are sought, it complicates the problem. 

Mr. )lichelbacher outlines the ~ zoning scheme based upon the 
measurement of the hazards of e~tvironment and he points out the 
nnsatisfactol V situation producecl by drawing sharp lines of de' 
marcation with consequent abrupt changes in rates. Equally as 
unsatisfactory or perhaps more difficult of solution is the problem 
created by the establishment of zvnes near congested centers. All 
automobiles in such zones are rabid upon the assumption that they 
are likely to be exposed ~ the hazards of the congested ~ction 
although there can be no question that a substantial number of 
such automobiles are applied to a ~routine use which does not expose 
them to these hazards. In connection with the zone rating scheme, 
an interesting question was ~aised by a farmers' association regard- 
ing the zone rates on farm trucks. The trucks were maintained 
in a zone adjacent to New York i City, a differential in rate being 
applied to the zone because of its proximity to that greatest of all 
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congested centers. The farmers confessed that their trucks 
brought their farm produce to the city markets, but they pointed 
out that farmers' trucks are kept or loaded at the farms and then 
taken %0 the most available market in the night or early morning 
hours when the roadways are more or less deserted and that the 
clement of congestion hardly applied to farmers' trucks. They 
also drew attention to the fact that farmers located further away 
from the city markets received a lower rating by reason of being in 
a different zone, notwithstanding that their trucks traversed the 
same roads and were exposed to such greater hazard as might be 
involved in the greater mileage exposure. The farmers' conten- 
tions were recognized by the underwriters and we may at any time 
expect an application from the joy-riding automobilists who tra- 
verse the same roads at the same hours for special concessions in 
their liability and collision insurance. 

In closing, I would suggest tha~ Mr. Michelbacher supplement 
his excellent paper with one which goes more deeply into the 
scientific and technical aspects of automobile rate-making. 

ORAL DISCUSSIOIq. 

• fIR. I~ARDY : 

Mr. President, Ladies and Gentlemen: I feel in a sense that I ap- 
pear before you in possibly fal~ colors, because, while a member of 
the Society, I am not an actuary, and while I learn many things 
from your discussions, I should hardly venture to discuss anything 
myself. Mr. Woodward, however, has helped me out by writing me 
this note: " I  thought it would be a fine thing if you would favor 
us with a ~ew words on fire insurance for automobile ovmers, by 
way of a discussion of Mr. Michelbacher's paper." And therefore 
you will have to blame the retiring president if what I say does not 
fit in with your Proceedings. 

When I start on a matter, I usually find that while I am not able 
to produce anything which helps the other fellow, I do learn some- 
thing myself. And as  I searched for something %0 say on this 
paper, I thought I might bring together a very nice set of quo~- 
tions bearing on the subject. But then, I thought you might take 
exception as to its proprie~. Possibly you might make the ,~me 
criticism that the elderly lady made after seeing a performance of 
Hamlet. "As a play," she said, " i t  was very entertaining, but it 
seemed to be made up principally of quotations." Therefore, feel- 
ing that I ought to abandon that, I thought of a verse of Kipling's, 
which quite happily helped me along. That verse, as you recall, 
r u n s  : 

" W h e n  ' O m e r  s m o t e  ' i s  b l o o m i n '  lyre, 
H e ' d  'ea.rd m e n  s i n g  b y  l a n d  a n d  s e a ;  
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,An' what he thought 'e mdgh~ require, 
'E went and took--the same as me! '~ 

I 

So I have gone a n d "  took"  what Ii require--the same as he. 
In  1896, there was in England a trial of mechanically-driven 

devices. That  was 23 years ago this month. The trial was from 
London to Brighton, and prior to that month and year no mechan- 
ically-propelled device could pa~  along a street or roadway with- 
out someone walking in front of it. When I came across that, I 
wondered that some of our friends: who want to reduce the unem- 
ployment situation hadn't discovered what a fine thing it  would be 
to pass a law requiring every aub)mobile owner to have someone 
run in front of his machine. And: when you come to consider the 
number of machines, why, that would absorb a good part of our 
population. At that time, however, in 1896, forty machines entered 
the t r ia l  Four of them finished, and the highest horse-power de- 
veloped by any of them was eigh~ !c orse-power. 

I feel that I ought to pause at th's point in my remarks and make 
some comparison which would se~ before you in vivid form the 
number of machines which are now being made annually. I t  is 
customary, of course, to do this by placing the articles end to end 
and informing the audience that ]:f so placed they would reach at 
leas~ to the moon, if not to a more distant planet. 

None of these forms of illustra(ion as to the marvellous growth 
of this c~evice appeal to me, but I recall that  about a quarter of a 
century ago I read an article a bc:ut a device, the watch, writ-~n 
many years before by an English (eonomist,--a device that  is cele- 
brated in the Mother Goose Nurse: 3' Jingle which runs as follows: 

"Old King Cole was a merry old soul, 
And a merry old soul was h6; 
]Ke called for his pipe ani he called for bis bowl, 
An4 he called for his Wal;erbury." 

Now this economist remarked on ";he fact that the English Water- 
bt~ry, the cost of which, when tran'slated into American dollars and 
cents, that is, from shillings and pehce, amounted to a doBar and 
eighteen cents, was now produced: for such a small sum of money 
that it  was within file reach of th~ meanest of Her  l~[ajesty's sub- 
jects; and the automobile, it  seems to me, is about reaching that 
point. 

The or i~nal  rate for fire and' transportation was three per cent. 
This excluded fire originating w:;thin the car. Later, or in the 
early part of 1905, this restrictive} clause was eliminated from the 
policy and the coverage extended *.o include fire arising within the 
car. This gave a complete fire coverage. Of course, the present fire 
form, the ordinary fire form, like the ordinary insurance form for 
buildings or property, limits t h e  liability of the company to the 
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actual cash value of the property at the time of the car's destruc- 
tion, said value being subject to depreciation and in any event not 
to exceed the actual cost of repairing or replacing. In those days it 
is worthy to note that the big problem was the fire problem. To-day 
that has entirely passed away, and I believe the dominating prob- 
lem is the theft  problem, .the inability of certain people to distin- 
guish between the machine that they do not own and the one that 
somebody else owns. In other words, the theft  hazard is now the 
controlling thing, and the fire hazard, so far  as it exists, is prob- 
ably as well controlled as any hazard can be. 

Now when this .device was first put  on the market, it prasented 
the underwriter with two problems. In the first place, it was a new 
form of device, that is, the en~ne itself was a new type of motor 
power, and secondly, it used a fuel which the underwriter was just 
learning how to control. And when you united those two things 
together, you produced a fire hazard that in those early days was of 

ser ious  moment. But every new device presents hazards. 
When electricity was first put  on the market, it was recognized 

instantly by the underwriters to be a dangerous fire hazard. The 
first attitude of the electric light people was : "Tha t  is not our busi- 
ness." They saw, however, and very shortly, that that attitude 
would net do-- tha t  if they wanted to sell that product which they 
were making, called electricity, flxe only way to do it was to co- 
operate with the und'erwriter and produce an equipment so safe in 
manner that the fire hazard would be eliminated. And so they 
combined and have worked together erer since, a~qd very little dan- 
ger now arises from that source. 

The automobile manufacturer found h im~l f  confronted with the 
same problem. He wanted a product that would be safe and re- 
liable: he was not interested in the fire end as an insurance matter. 
He  was only interested in the fact that  he wanted a safe device, be- 
cause that was the device that he could sell. So he continued to 
improve his machine and to do everything in his power, until he 
has produced the exceptionally safe device thai we have now. 

I have discovered by talking with automobile men that while the 
fire end of ~he automobile in,surance is not important to them, so 
far as the risk is concerned, it is an eminently dedrable end from 
an insurance point of view. I t  is required that  before insuring an 
automobile for such things as colhsion damage, or other things, 
that first it  should have fire insurance, and then th.e other things 
may be added thereto. And that is the present method. This ha~s 
resulted in fire insurance companies themselves writing scarcely 
any direct fire insurance on automobiles. That  has almost entirely 
passed away. What a man wants is the broader cover which he gets 
nndsr  his automobile policy and where he gets both transportation 
and fire and can have the other things added as he may deem 
neee~sa .ry. 

I wrote to Baltimore, Chicago, New Y.ork, PhiladelFhia and 
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Pittsburgh, to find out what rates they would promulgate on a non- 
fireproof garage of large capacity, ~tnd I found that  the rates aver- 
aged something like $2.25 on the building and $3.00 on the con- 
tents. In this comncction, it is interesting to note that the fire risk 
in Class A, ears $3,500 and upward, is written for seventy-five 
cents; while, if you pass up to the cars $799 and under, the rate is 
one dollar. 

So far as the machine is concerned, I m y  say that no attention 
is paid ~o the type of machine or the price, or anything of tha~ 
kind. Whether the garage, that is, the capacity, is used for large 
trucks or small machines, may make a difference in the rates, but I 
think the tendency now is to omit the capacity and build a schedule 
on the hazard. 

I t  took some time to develop safe st0rage capacity, but there the 
underwriter had some experience, because he drew on the experience 
of the Middle West, where gasoline had commenced to be used for 
lighting purposes. The desire is that the price should be as mod- 
erate as possible. That means standard conditions, as far as they 
can be secured, because owners try to keep the starage places in a 
standard manner. 

~ R .  ~ [ 0 3 R : E  : 

Liability Statisticians and Automobile Underwriters are not in 
an unanimous agreement on the new method of ra t ing Private 
l~leasure automobiles. The Statisticians have contended that the 
original horse-power basis of rating private pleasure automobiles 
was as equitable and satisfactory as could be determined in the 
nature of the business and this method should have been main- 
tained. 

I have been interested to learn that fire insurance companies have" 
rated automobiles on list price ~oupings and that was probably one 
of the reasons that lead the Underwriter to change the base. Ko 
matter what proposition is put forward there are always arguments 
for and against any method as b) the correctness in the funda- 
mentals of Automobile underwritirg. I have listened with interest 
to Underwriters and Statisticians, and am still to be convinced that 
either one of the methods is absolutely co.rrect. No one has been 
able to suggest a better, practical working basis and the new list 
price grouping has not as yet been in effect a sufficient time to be 
able to foretell the results thereunder. Stagsticians of Casualty 
companies are very much interested to know what the results will 
be. Some believe that under this method rates will prove inade- 
quate while ethers contend tha~ ra~es are more than adequate, de- 
pending of course upon the level ~f rates for each group and ter- 
ritory. 

Another interesting point to be considered in automobile under- 
wribing is the analysis of accid:c:lts in the public liability field. 
Considerable pressure is being brought to bear from all sources upon 
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Underwriters ~ furnish data in connection with accident preven- 
tion campaigns. The truth of the ma~er is ~ha~c few, if any, com- 
panies are keeping an analysis of automobile accidents. At a recent 
meeting of the National Workmen's Compensation Service Bureau 
it was suggested that it might be weU to analyze automobile acci- 
dents both from the standpoint of accident prevention and as a 
possible means of determining the new basis of rating. I f  the 
various slates favor such laws as are proposed for the State of Mas- 
sachusetts, providing for compulsory insurance of automobiles and 
for a stated amount of cornpensafSon for accidents, it will be neces- 
sary to make an analysis of accidents in order ~o calculate rates. 
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THE REVISION OF PENNSYLVANIA CO~£PER'SATION INSUIIANCE 

RATES, 1918--E. H. DO,'NET AND G. C. KELLY. 

VOL. V~ P.kGE 243.  

WRITTEN DISCUSSION. 

WlLLIA~ LESLIE : 

I t  iS impossible to cover the subject matter of this paper thor- 
oughly in a brief discussion. Describing as it  does the principles 
employed in a rate revision, it  opens up for possible review a host 
of matters which, of themselves, are of sufficient importance to have 
been heretofore made the subject of papers by members of the 
Society. 

As respects the paper in its entirety, I feel that we are much 
indebted to the authors, not only because of the thoroughness and 
nicety of presentation of a big and complex subject, but also be- 
cause of the historical signifieancie of the event recorded and the 
consequent value of the paper as an historical document. We are 
still feeling our way in compensation rate making and written 
records of the important steps b~ward our ultimate goal are not 
only of immediate practical valu.~ but are of untold future value 
as a source of education for sbuder ts and associates. There is noth- 
ing which so brings home the theories and problems discussed at 
our meetings as their application in an actual rate revision. I t  
does not fall to the lot of all m~:mbers (whether that lot be con- 
sidered good or bad) to participate in rate revisions. Yet, with 
such a paper available, it is possiLle for each to have a rate revision 
of his own, conducted in a comfortable morris chair with only one 
essential missing, viz., "atmosphere." 

I t  is doubtless a fact that  much of the diffidence among under- 
writers about accepting " innovat ions"  suggested by actuaries 
arises out of uncertainty as to their practical value and the result 
of their application. The happy feature of the Pennsylvania Rate 
Revision of 1918 was the fact ths:t a wealth of new ideas had been 
expounded from time to time, ~'hich despite the expounding re- 
mained but ideas, and Pennsylvalda seized upon the opportunity to 
give practical effect to many of these, thereby affording an actual 
test of their value. Irrespective of how opinions may differ re- 
specting the manner in which these principles have stood the test, 
it is now a recognized fact that t iying out a new principle does not 
necessarily mean certain ruin a:ld chaos. Underwriters are n o t  
today in quite the same frame of :mind they were prior to the Penn- 
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sylvania rate revision of 1918 and for that matter neither are we 
actuaries. 

The indirect result of this revision has been the formation of 
the National Council on Workmen's Compensation Insurance. 
The direct result of the organization of the Council has been the 
stimulation of the desire among those members closely affiliated 
with the work of the Council to do a better and more scientific job, 
in connection with the general revision of rates now being under- 
taken, than any heretofore put out. The results of such endeavors 
can only be for the good of the compensation business and the ad- 
vancement of casualty actuarial science. 

I am not going to review or discuss any of the eight important 
innovathens described by the authors. The events recorded have 
been under trial for nearly a year and a discussion at this time 
should be in the light of the practical test to which they have been 
submitted. I know that the authors have abandoned some of the 
principles in the Pennsylvania rate revision of 1919 (e. g., the 
graded expense loading) and that others have been modified, re- 
fined or carried further. I t  would be fruitful for the authors to 
relate what changes the test of practical application have made in 
their opinions on these matters. 

Before concluding the discussion, however, I must mention my 
inability to agree with the full conclusion of the authors respecting 
simplification of actuarial procedure. The last sentence of the 
paper reads : 

" I f  the whole attempt to approximate current cost were frankly 
abandoned and rates based directly upon pure premium experience 
for, say the five years next preceding each annual revision, modi- 
fied only for differences in compensation benefits--it is almost cer- 
tain that rates would be more stable and the long term results more 
satisfactory to all concerned." 

The only "long term" element I see in that statement is the 
period of five years, the experience of which is used. Rate re- 
visions annually are, in my judgment, a crying evil and I fail 
to see any advantage in an annual revision based on unweighted 
averages of the five preceding years as against less frequent re- 
visions based upon weighted averages of the same time, the weights 
being determined by experience differentials. So far as objection 
is raised to the use of theoretical and unmeasurable factors, I am 
heartily in accord, but beyond that I am not in agreement with the 
suggestion of the authors. 

x~a. GE0~G~ D. ~ 0 0 ~ E :  

The work accomplished by the Pennsylvania Rating Board in 
connection with the rate revision of 1918 is admirable. The sta- 
tistical investigations and the results which have been arrived at 
through these investigations form the ground work of the principles 
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which will be laid down in the future for tim standardization of 
rate making; and the only criticism that can be made of the work 
outlined in this paper is one which could naturally be made of any 
rate revision undertaken for any ~iven state, namely, that in some 
respects it does not consider the problem of a Sate revision for the 
country as ,a whole; and it will b:~ my present purpose ~ suggest 
methods which to my mind will lend themselves to nation-wide use. 

I t  should be borne in mind hha:; the statistical work in any rate 
revision is enormous and the combination of experience, although 
simplified in every possible way, necessarily takes time. Therefore, 
the thought of simplicity should run through any discussion of 
method. 

A set of basic pure premiums formulated from data collected 
form every compensation state would, it is true, reflect the average 
classification experience for the el.tire nation, but it is doubtful if 
this experience could be projected into conditions inherent in in- 
dust~, in any one section of the :country. Ui)on thi.s premise i,t 
would seem wi~ to sub-divide the basic pure premiums into three 
or four groups representative of East, Middle West, South and 
Pacific Coast, bearing in mind that the pure premium for any 
specified industries could be compared for any given section of the 
country at will. 

The next point to consider is t:le auantity of the data entering 
into the combination. The first consideration, of course, should be 
given to Schedule Z experience an,] to this should be added the ex- 
perience of non-schedule Z states in which the range of industry is 
varied and the experience is fairly indicative. At this point the 
element ,of time should be considered and not too many states com- 
bined at the outset so that the w(,rk would be impeded. As time 
goes on the experience of the remaining states could undoubtedly be 
added thus increasing the reliabili!,~ of the basic pure premiums. 

I,t has been ably demonstrated in the paper under discussion that 
the method of combination by pa:dial pure premiums is undoubt- 
edly superi,o.r to any other method~ and with this point in mind let 
us consider how we shall arrive at these basic partial pure pre- 
mimns, and how we shall project them into any given state for rate 
making purposes. 

(a) Death and Permanent Total Disability. 
In the combination of experience by classifications the number of 

death and permaaaent total disability cases should be shown sep- 
arately and the acciderrt rate for such cases per unit of payroll 
should be determined by classific~tions. In the projection of ex- 
perience the average cost of a dea/:h and permartent total disability 
case should be determined either by actual experience or by actu- 
arial valuation and the values s:pplied, to 'the determined rate. 
Whether the combination of deat[ with permanent total disability 
cases is preferable to th:~t of the separation between the two is still 
a matter of conjecture. 

8 
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An investigation of the death and permanent total disability 
cases undertaken in 'the recent Pen~sylvania Rate Revision re- 
sulted in dividing the classifications into three or four groups of 
trades according to the predominance of men or women and the 
extent of dependency, and then utilizing the average cost for such 
cases determined f r o m  actual experience. This refinement is one 
which could undoubtedly be utilized in a large state but in the ex- 
perience of a small state would have but little value. 

(b ) Major Permanent Disability Cases. 
I t  is a notable fact that irregular variations in rates and abnormal 

results under experience rating have been due mainly to the inclu- 
sion of major dismemberment cases with temporary and permanent 
disability, cases in rate making and in the factors used in expe- 
rience ratin~. With this in mind the Committee on Uniform 
Schedules " W "  and " Z "  last year proposed a change in the form 
of Schedule " Z "  providing for the inclusion of major permanent 
disability cases. This, of course, will necessitate a definition of 
major permanent partial disability cases and to that end I favor 
the adoptio~ of the monetary, un/t  for such cases where there is a 
loss of an arm, a foot, or an eye, etc., for there is a great danger of 
complicating the work of reporting Schedule " Z "  which is already 
involved and thus slowing up the final results. 

In  ~)rder that  the de±ermination of this portion of the pure pre- 
mium m~.¥ be carried to it~ logical conclusion an individual report 
would of necessity have to accompany each case included in Schedule 
" Z "  so that the nature of the disability might be determined. With 
such data the same method might be applied as that  used for death 
and permanent disability cases. However, for rate making pur- 
poses during this year major permanent disability cases, as well as 
all other dismemberment and permanent partial cases, will of neces- 
si.~ have to be included in a section with the temporary toCcal dis- 
ability cases. 

( c) Temporary Total Disability. 
I t  might be well again to suggest the thought that was current at 

the time of the Pennsylvania rate revision, namely, that of the ex- 
clusion, for combin~ation purposes, of the experience of any classifi- 
cation which is extensive enough in any given state to establish its 
own ra*e. This would, of course, exclude such classifications as the 
textile and boot and shoe industr)., in Massachnsetts, the steel in- 
dustxy in Pennsylvania as well as possibly the cement industry, in 
that state, and the pottery industry in lXTew Jersey. The elimina- 
¢ion of this experience from the general combination will tend to 
make the basic experience for such classes indicative of conditions 
in states where the volume is small--therefore fairly general, while 
the experience for those classes in the states mentioned above should 
of its own weight determine the pure premiums in these states. 
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I t  is generally conceded that the method of combining experience 
for this section should be that of experience differentials and in 
order to use the mefllod of experience differentials, on account of 
the wark involved, the number of classifications must be limited; 
and another very potent requireI~.ent is that the experience should 
.be fairly homogeneous and adequ:de. Many suggestions have been 
offered and several papers have been written to determine the ade, 
quacy of payroll exposure. This problem, however, is as yet un- 
solved. In Pennsylvania, under fls recent revision, a million dollars 
o f  payroll was used as a criterion for the states of Petlnsy]:-¢aniu, 
Massachusetts and l~-ew York, while $500,000 was used for New 
Jersey experience. In the recent rate revision of New Jersey, for 
instance, the criterion of a minimum of $7,000 of incurred losses in 
a classification was used. Some method should be devised which 
would fix the minimum of experience to be used for combination. 
There should be chosen as large a number of classifications as are 
representative, using the determined criterion in all of the states 
whose experience is to be utilized for combination purposes. The 
inclusion of a classification which is inherent in one state only will 
tend to destroy the experienc~ as a whole and this should be avoided 
as has already been stated. The uext point to consider is the pos- 
sibility of forming three or four sub-groups of these classifications 
which shall represent, as closely as possible, the seriousness and 
nature of accidents~--the point being that certain classifications pos- 
sess inherent potential ability to produce dismemberments whereas 
in others fatalities and permaneiLt total cases predominate. I~ is 
readily understood that a flat differential would not work justice in 
both instances. If  it is possible experience differentials should be 
obtained by these three or four g=:oups for each state entering into 
the experience. 

One interesting point in the use of experience differentials should 
be brought out, namely, that it i~ possible, by means of experience 
differentials, to utilize the exper-'ence of two years of i~ue com- 
bined, for the purpose of combination, ~dthout deLriment to the 
result. 

At the present stage of development it has been deemed advisable 
by most Actuaries and Statisticians to limit the experience k) two 
years of issue, namely 1916 and 1'.)17, and by means of hhe additive 
feature and the fact that many classifications are analogous it is 
possible to arrive at a larger group of classifications and a more 
adequate exposure. I t  is necessalT to reduce all of the experience 
fo that of one year of issue for it is frequently necessary to project 
rates into states having no experience whatever or where the expe- 
rience is so limited as to be without value and this must be done by 
means of theoretically calculated law differentials. 

The question of what method of experience d~fferentials, will least 
disturb the relativi .ty of pure premiums by classifications and y~t 
produce adequate rates without injustice presents itself. I t  might 
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be well at this time to critically analyze the method proposed by 
~lr. Kelly in his paper, namely that of simpte average for the ratios 
of the pure premiums by classifications. This method has since 
been simplified a~.4 used by Dr. Downey in the recent Pennsylvania 
revision as the averages of the pure premiums for the state under 
combination. A test Of this method, however, applied to similar 
groups of classifications I feel sure would not be nearly as accurate 
as that proposed recently by Mr. Greene,* which is aa improvement 
upon the old method of cross multiplication. 

Taking 82 representative classifications where the payrolls amount 
to more than $1,000,000 in the states of Pennsylvania and New 
York the following is shown: 

The so-called Direct Method produces: 

28,598 X 760,769 
647,685 --=" .488, 

and the Inverse Method produces 

14,784 X 760,769___ .480. 
1,367,230 

The ratio of the average weighted Pure Premiums is 

647,685 1,367,230 
572,193--  760,768 ---=.59.a 

The ratio of the sum of all the pure premituns in both States pro- 
duces .502 and using ]l[r. Greene's formula 

1 -a u D ~--- 942,844 
647,685 ~ 1 . 4 5 5 .  D-----.455. 

1 - - . 4 5 5  647,685 
E - -  1,367,230 -----.54. 

1.455 

Mr. Greene's formula which really is predicated upon a method 
of correcting the first approximation to the lav~ differential, assum- 
ing the first approximation to be unity, can be applied state by stabe 
in reducing the experience to a common level. The factors which 

* Mr. Greene's formula 
Losses Basic State 

E ~---1- D Losses State to be Reduced 
1-]-/) 

1 ~- D -  Losses based upon Combined Pure Premiums 
Losses Basic State 

where the combined pure t, remiums are obtaine4 by the ratio of added Pay- 
rolls to Added Losses. 
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have been arrived at for each st~Lte in three or four groups should 
f~en be applied to every classifi,~ation in these states except those 
which have been arbitrarily remc.ved and a basic pure premium de- 
termined. After the basic pure premiums have been determined the 
next problem is to project them into the state for which rates are 
to be made. Here again Mr. Greene's formula should be applied 
together with suitable tests as to the relativity between the total 
projected losses and the actual Ibises in the given state and if neces- 
sary a correction factor should be: applied to all classifications. For 
those states where there is no experience or the experience is in- 
adequate the projection should b~ made on an actuarial basis using 
theoretical law differentials by parts. 

(d) Medical. 
The critical analysis of this portion of the differential leads 

the belief that it is unnecessary :;o make a separati(m of representa- 
tive classifications into groups for the determination of the factor, 
this being an unnecessary refinement. 

Time and space forbid the various tests that have been made fo 
substantiate or disapprove the ~ate portions of the above theories. 
I t  is a fascinating subject and one well worth the attention of any 
Statistician. 

o~A~ mscussm~. 

~ ,~ .  w .  w .  O R ~ E :  

As Mr. Woodward has said, the-subject of the paper which I shall 
read to-day fits in very well with the discussion of the paper upon 
the Pennsylvania rate revision. 

There is one phase of the Pennsylvania 1918 revision, and for 
that matter of the Pennsylvani~ revision just concluded, which I 
believe is worthy of extended di~cussion, although this phase is not 
enumerated by Messrs. Downey and Kelly as one of the most impor- 
tant innovations introduced. 

I refer ~a the revision of manual classifications including the 
elimination of some and rewording of others so that the total num- 
ber has been quite substantially reduced. 

The arrangement of classifications in the manual, whether alpha- 
be~ical or by groups, is after all only a detail although it may be of 
considerable practical importan(e. What deserves our most serious 
consideration is the elimination and consolidation of classifications. 
I direct attention to this matte[ without any intent to criticize ad- 
versely what Pennsylvania did, ~ut rather to point out some dangers 
which attend lack of standardizaltion in the system of classifications. 

I t  seems to me that in general ~he determination of classification 
~ordSng should be viewed as a national problem; and in the long 
run, our statistical difficulties will be great unless almost all classi- 
fications, although not necessarily universally applicable, have been 
defermined ~dth nation wide conditions fully in mind. 
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If  each state is to erect its own system of classifications, the num- 
ber of classifications may for each state be fewer than would other- 
wise be possible. Yet if the combination of experience from several 
states is to be continued, enormous statistical difficulties will resnlt 
from multiplicity in the total number of classifications and incon- 
sistency in their scope. 

In fact, I do not beIieve that experience from different states can 
be combined upon a rat:ional basis unless for the most part classifi- 
cations are well standardized throughout file several jurisdictions 
concerned. 

Undoubtedly, we are all of us interested in having no larger a 
number of classifications than is actually necessary in order to 
equitably conduct our business. From time to time industrial proc- 
esses within the respective classifications change materially. This 
consideration and the more thorough mastery of the problem of 
grouping classifications which we should hope for as time goes on 
both indicate the desirability of retaining classifications as separate 
entities wherever there is substantial likelihood that they may at 
any time cover essentially different processes. 

I am not convinced that reduction of the number of classifica- 
tions is an end of great importance, although, of course, it is per se 
desirable. I do know that classifications can be much easier "scram- 
bled" than "unscrambled" and that this latter job is something 
which we should avoid at all hazards. 

The work done in Pennsylvania has a great value irrespective of 
the specific results achieved in that it has put up to the business 
squarely the problem of eliminating duplications and unnecessary 
classifications in such a manner as to still permit of general stand- 
ardization in classifications and code numbers. 

W. A. SCI~AEFER: 

Speaking entirely from the standpoint of an underwriter and 
solicitor, I believe that the elimination of classifications from the 
manual can be, and indeed has already been, carried too far. 

Once a classification of even limited use has been removed, the 
agent and underwriter must resort to reasoning by analogy in 
order to classify the hazard no longer precisely described in the 
manual. Reasoning by analogy is inherently faulty, for it is quite 
dependent upon judgment. Consequently the risks precisely within 
the eliminated classification are now scattered as the judgment of 
the brokers and undel-wiiters may dictate. Thus, not only is in- 
justice done to the specific risks but the dependability of the clas- 
sifications to which the risks have been assigned, has been impaired. 

The "machine shop" classificagon is a particularly good example 
of a classification whose dependability has been impaired in the 
writer's es±imation. Almost invariably where machine tools are 
used and no specific classification exists--the risk is placed under 
this classification. 
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I t  matters not if the principal product consists of large-size 
pumps or steam en~nes nor whether the general hazard is com- 
parable to the manufacturing of mining or milling machinery. 

At ~e  other end of the scale, I have seen risks classified under 
the machine shop classification w~fich were cloaely related in hazard 
to the manufacturing of valves or: carburetors. 

If  more classifications existed :~vcring machine shop operations, 
preferably clifferentiated (in the writer's opinion) by the average 
weight of the product, the underwriting of risks with machining 
operations could be carried on with greater precision. And what is 
true of this great group of risks it; true of many others. 

After a classification has been: faken from the manual, it is ex- 
ceedingly difficult to eradicate the injustice done--at a later date. 
Whereas, if classifications are retrained even though tl~ey are seldom 
used, we can always combine results s~atis~ically. 

I realize that many actuaries ~avor the elimination of classifica- 
tions and oppose the e~ection of  new classifications. I t  should be 
realized, however, that primarily the existence of classifications is 
an underwriting matter. 

Several years agv I discussed ~gith one of our members the then-' 
pending suggestion before the Wi[scensin Compensation Rating and 
Inspection Bureau to devise a w c~ight-element in the application of 
the machine shop classification. This member insisted that expe- 
rience rating would smooth out :any inconsistencies in the placing 
of widely variant hazards in the machine shop classificagon. But 
experience rating is intended tc~ work out only small changes in 
hazard--not fundamental differences. Why try to determine atomic 
weights by making comparison with the bulk of the moon ? Ob- 
viously the idea of the actuary referred to would, if logically ap- 
plied, result in the elimination of every classification covering a 
machine tool h~azard except the "Machine shop--no, foundry" c~as- 
sification. 

Be sIow about eliminating classifications! If  they are in the 
manual, they are in for some good reason and that reason should 
be searched for with great diligence before a classification is thrown 
out as unnecessary. 
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]:~EVIEWS OF ~OOK8 AND PUBLICATIO:~S. 

Report of Commission on Public Welfare, Connecticut. 1919, pp. 
136. 

Report of the Pennsylvania Commission on Old Age Pensions. 
March, 1919, pp. ~93. 

Report of the Health Insurance Comm~ssio~ of the Stale of Illinois. 
May 1, 1919, pp. 6:~7. 

Report of the Spee~l Commission on Social Insurance, Wisconsin. 
January 1, 1919, pp. 85. 

Report of the Social Insurance Comm.issior~ of the State of Cali- 
fornia. ~Iarch, 1919, pp. 132. 

Health, Health In,trance, Old Age Pensions--Report, Recom- 
mendations, Di~senlir~g OIfinions by the Ohio Health and Old 
Age Insurance Commission. February, 1919, pp. 448. 

I. ~EVIEW lv~O~,I STA~DrOI:NT OF ~-~EALTH ~NSURA]qCE. 

:Neither the report of the California Social Insurance Commission 
nor the report of the Wisconsin Special Committee on Social Insur- 
ance adds appreciably to information on tIealth Insurance. In 
California the majority of the commission favored a compulsory law 
providing medical benefits and indemnity of two-thirds of wages 
for a period of not over twenty-six weeks. It  was recommended that 
insurance be permitted in mutual organizations and that a State 
fund be created, and that the administration of the law be vested 
in the Industrial Accident Commission. Costs were to be shared 
equally by employers and employed. One member of the commis- 
sion presented a dissenting recommendation calling for flat pre- 
miums, flat benefits, and exclusively governmental insurance. In 
addition to these recommendations, the report contains a valuable 
statement by Dr. Woods Hutchinson, in favor of the panel system 
of employing physicians, useful digests of the text of the British 
law and of three reports on its operation, and a reprint of the 
"California Survey" from the report of the former commission. 

The Wisconsin report does little more than record the opinion of 
its legis]ative committee that compulsory health insurance is not 
desirable, that preventive measures should be extended, that the 
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climate of Wisconsin is admirable and that the people of that State 
are decidedly thrifty. One suspects that these opinions were held 
by the committee prior to the infestigation. Official endorsements 
of health insurance by labor and medicine in Wisconsin are repudi- 
ated as not representative of the ".rank and file" of employees and 
physicians. One member of the icommittee, in a minority report, 
strongly favors the enactment of t compulsory law. 

The Illinois report in its presentation of the problem, and in its 
useful, though limited, statistical' studies is a real contribution to 
the subject of health insurance, i t  is well written, shows a grasp of 
the question and indicates thorouohgoing familiarity with the exist- 
ing informagon and with its virtues and limitations. The majority 
conclusion is adverse to the adol:'tion of compulsory health insur- 
ance and favorable to immediate and extended application of pre- 
ventive measures. A minority report urges a compulsory law. 
Appended to the report is a series of valuable special reports on 
various aspects of health insurance. 

While not so complete nor so well arranged as the Illinois report, 
that of the Ohio Commission is valuable. The majority of the com- 
mission favored adoption of a coi~pulsory law but again there was 
a vigorous dissenting opinion. Particularly interesting t~) students 
of the problem is the study of disability data from selected benefit 
associations by Dr. H. W. Kuhn. 

It  is noticeable that there is a~general tendency on the part of 
investigators to regard health in'surance and preventive work as 
necessarily alternatives. Commisiions favoring prevention point to 
the great adva~tmges to be gained from active health measures and 
to the large cost of insurance. They fail to realize that the cost of 
insurance will be cut down in the measure that prevention is ef- 
fec~'ive. 

Exception may also be taken to the fMlure to qualify statements 
of cost of health insurance by ref'erence to present costs of illness. 
It  is true that these latter costs are considered in most reports, but 
there has been little attempt to ~rrive at fl~e ,.et a dc[~tional cost 

which health insurance would ir~voNe. Health insurance would 
lead in large measure to a redistcibution of present costs as well 
as to an imposition of new ones. 

As was the case in workmen's: compensation, no adequate sta- 
tistics on health insurance can be produced unless a law is enacted 
and experience under it recorded. 
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The reports of the various commissions could have been made 
much more useful had graphic methods of presentation been em- 
ployed for the presentation of significant facts and relations. One 
searches in vain for a diagram. The statistics which are presented 
are arranged in many cases in discrete fashion and confuse rather 
than illuminate the tsxt. There is throughout little evidence of a 
sense of concrete, convincing arrangement. 

RALPH H. BLA1,TCItARD. 

II .  ~EVIEW FllO~ STANDPOII~T OF OLD AGE PE17SIONS. 

Report of the Pennsylvania Commission on Old Age Pensions.-- 
This report covers a study of the old age problem as it exists in 
Pennsylvania and also presents a discussion of the various systems 
adopted by other states and countries for relieving the distress 
which accompanies old age disability. 

Commissions appointed to investigate various phases of social 
insurance turn out publications which are usually similar in respect 
of the material included and the manner in which it is handled. 
This document differs from the usual run of such reports in at 
least one important omission. I t  contains no recommendation 
either of a positive or negative kind respecting legislation. In 
justice it should be pointed out that the commission was not re- 
quired to suggest any specific remedial le~slation, but merely to 
"look into the general subject of old age pensions, and to investi- 
gate the various systems provided for this purpose in other nations 
and states, bgether with all facts relating thereto, especially as 

• " ~ " O" bearing upon the industrial and other conditions prevailing, in 
Pennsylvania, and with a view to their practical adaptability here." 

The tenor of the descriptive analyses of the various tables show- 
ing facts about the aged in poorhouses, old folks' homes and among 
the general population, points to the very general and eminently 
safe conclusion that Pennsylvania has an old age problem and fur- 
ther, that the problem is largely native rather than imported. I t  is 
shown that, outside of those cared for by public or private relief, 
43 per cent. of the population of the state, aged 50 and over is de- 
pendent upon earnings for support and only 38 per cent• possess 
any personal property. 

The railroads and certain other industries are especially con- 
ducive to premature old age with resulting hardships in most cases 
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on account of a forced change (,f occupation with a decline in 
wages• The principal cause of dependency among the aged is disa- 
bility from disease or accident Which prevents the aged worker, 

• I 
who is dependent upon his earmngs, from following a gainful pur- 
suit. The existing means of syst)~matically providing for old age 
pensions or annuities are limited [o those adopted by the railroads, 
about twenty industrial establish!ments and the first and second 
class cities, all of which combine.), carry only about 10,000 pen- 
sioners on their rolls. Not only ar~ these insufficient but "they can 
never be expected to meet the situition to any extent." 

The Commission makes no claim of having exhausted the possi- 
bilities of research and study along these lines and, in fact, offers 
suggestions for further investigations which it states should be 
made before any legislation is proposed. In connection with the 
very able resum~ of argmments fo ~. and against the various recog- 
nized systems of providing for old age, this frank statement is 
made: " I t  was the purpose of the Commission to present this solely 
from the students' attitude, as the :~ommission itself, because of the 
lack of time and the disputed an:~i contradictory facts, is, as yet, 
unable to decide upon the merits o c demerits of any of the schemes 
presented, and as to their applicability in Pennsylvania." 

Incorporated in the report are: interesting tables showing the 
details of the private and public pension systems in existence in 
Pennsylvania and a brief presentation of the means employed in 
other states and countries of providing for old age. I t  is regret- 
table that war conditions made i t  difficult to obtain first-hand in- 
formation concerning the latter, Jut the material which has been 
gleaned from other publications is conveniently set forth and 
should be of value to those who d(~sire information on this subject 
but lack of time to consult the original sources. 

Report of the Ohio Health and 61d Age Insurance Commission.-- 
:Part I I I  of this report deals with old age and old age pensions. 
The 84 pages devoted to these subjects treat mostly with Ohio con- 
ditions and are based upon both cehsus data and original investiga- 
tions. In common with other similar reports there is also contained 
a discussion of the merits of insurance and pensions, respectively, 
for providing for old age and an outline of various :European 
systems. 

Four specific studies were under::aken to obtain information con- 
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cerning the condition of the aged in Ohio, as respects the extent 
and cause of their dependency and means and sufficiency of their 
care. These are quoted from the report as they indicate both the 
sources and the character of the data procured: 

" A  study of the problem of old employees in industry to de- 
termine to what extent changes in industry are supplanting older 
employees." 

" A  study of county infilvnaries to determine the present status 
of public care of the aged (forty-flve infirmaries were inspected)." 

" A  study of private old folks' homes to learn the extent and 
method of care (twenty-eight homes were inspected)." 

" A  field survey of representative urban districts to learn the 
economic status of the aged people in their own homes." 

From an analysis of the figures of the 1900 and 1910 census on 
the age distribution of persons employed in the different occupa- 
tions and on home ownership, fllree significant conclusions are 
drawn : 

1. The proportion of people 65 years of age and over is increas- 
ing and in 1918 was 5.8 per cent. of the population. 

2. Home ownership is decreasing. 
3. The proportion of aged persons gainfully employed is de- 

creasing. 
From the study of public and private institutions and the field 

investigations, it was found that the present methods of care are 
wholly inadequate as well as demoralizing, being primarily in the 
nature of chari~, either from the public or from relatives and 
friends. The underlying causes of dependency among the aged 
constituted an important part of the studies and surveys. The 
leading cause among those cared for in county infirmaries and 
private homes was found to be disease or accident, with intem- 
perance, misfortune, improvidence and low wages generally follow- 
ing in importance in the order named. 

After examining critically the three main systems usually fol- 
lowed in providing for old age (voluntary insurance, compulsory 
insurance and non-contributory old-age pensions) the majority of 
the Commission recommends a system of old age pensions as the 
proper means to employ in Ohio. I t  is suggested that the state pro- 
vide, out of funds from general taxation, a pension of not more 
than $5.00 per week to all persons over 65 years of age. If  the 
person possesses an income, the pension and income combined are 
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not to exceed $350.00 annually. Ways are mentioned for safe- 
guarding the state against an infux of aged persons from other 
states who might be attracted by tt~ie possibility of becoming a bene- 
ficiary of the state of Ohio upon attaining the retiring age. A 
plan of voluntary insurance is rec3mmended as an adjunct to the 
pension system in order to aid and encourage individual supple- 
mentary provision for old age. 

Igo information is given as to t?~e reason for a $5.00 maximum 
in the recommendation, but by inference it may be presumed that 
the Commission considered that a larger amount would pervert the 
intent of the system. Considerable stress is laid upon the fact that 
by granting larger weekly payments to those who, upon attaining 
age 65, defer their pensions and by providing for the purchase of 
voluntary insurance, the system will promote thrift and will not 
be detrimental to the self-reliance and independence of the indi- 
vidual. Presumably, therefore, $5.00 per week is selected as that 
amount which will keep body and soul together, if need be, but 
will not permit of that degree of ease and comfort, necessary to 
induce an able bodied man to retire at age 65 or cause an other- 
wise thrifty and frugal individual to become shiftless and wasteful. 

The determination of this maximum may, however, have been in- 
fluenced by the estimates of cost: which show that at $3.00 per 
week, the annual cost to the state of such a system, including ex- 
penses of administration, would be between $12,200,000 and 
$12,980,000, and at $5.00 per week between $20,000,000 and 
$21,300,000. 

A minority report is also presented in which one member of the 
six on the Commission disagrees with the conclusion of the majority 
respecting the superiority of non-contributory pensions over insur- 
ance. He states that adequate cor~sideration has not been given to 
the subject and that further stmly of the experience of foreign 
countries should be undertaken before any. legislative program is 
suggested. 

The report contains an appendix nineteen pages of which are 
given over to a fairly complete description of old age pensions in 
the British Empire, which includes the systems in the United 
Kingdom, New Zealand and Australia. 

WILLIA~ LESLIE. 
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Second Annual Report. of the Worlcmen's Compensation Board of 
the Province of British Columb~ for the Year Endin.g De- 
cember 31, 1918. Pp. 48. 

In 1916 British Columbia established an Accident Fund to be 
administered by a Workmen's Compensation Board and to which 
all employers of the province must contribute. The second annual 
report of the Board discusses five phases of its work in connection 
with the administration of the Fund. 

(a) Financ~al.--All industries covered by the Act are divided 
into sixteen classes, those of essentially the same hazard being 
classed together. Each class has been assigned a basic rate, such 
rates being so proportioned as to measure the relative hazards of 
ihe various classes. In case the hazard within a class is not uni- 
form, different basic, rates are given to industries within the class. 
Since a separate fund is maintained for medical aid the basic rates 
must represent ex-medical hazards. Each class has its own acci- 
dent fund, from which all compensation payments to its industries 
are made. When the fund of a class becomes depleted, assessments 
are made upon the employers of that class, the amount being de- 
termined by applying the basic rate to one fourth the estimated 
annual payroll of the employer. At the end of the year whhn pay- 
roll audits are made, the amounts of payments are adjusted. As- 
sessments are made only when necessary to replenish the fund, and 
the number made during a year thus far has varied one to four for 
the various classes. Thus the value of the basic rate of a class does 
not determine the cost of compensation to its industries, but rather 
the number of assessments that are made during the year, which 
depends upon the actual cost of accidents occurring within the class. 
An employer who does not pay his assessments promptly is charged 
a 5 per cent. penalty for the first month or fraction thereof, and 
1 per cent. per monfll thereafter. 

A Medical Aid Department is maintained to provide medical at- 
tention. One cent per day is payable to this fund by each work- 
man, and the employer, unless he maintains approved hospital ar- 
rangements for his men, must make up any further amount 
necessary to furnish adequate medical service, assessment for such 
cost being made upon industries in general, and not upon classes. 

The Board has so managed the Fund that the expense of adminis- 
tration has amounted to only 4.84 per cent. of the total amount 
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collected from employers. However, the law states that the salaries 
of members of the Board shall be paid out of the Consolidated 
Revenue Fund, and ~he Lieutenant-Governor in Council may an- 
nually direct the payment of a sun: not exceeding $50,000, to assist 
in defraying the expense of a(].mi~fistration. Apparently no such 
payment was made during 1918, and only $10,000 during 1917. A 
reserve has been set aside, to meet payments of all pensions to de- 
pendents or to permanently injured workmen, interest having been 
computed at 5 per cent. I t  would appear from the statements 
made that no reserve has been set up for indeterminate or tem- 
porary cases. 

No system of merit rating has yet been adopted, due to the lack 
of sufficient experience, but the Board hopes to make some such sys- 
tern effective in the near future. The plan to be adopted has not 
yet been determined, but that set forth in the 1917 report of the 
Board indicates that experience, not schedule rating, is contem- 
plated. 

(b) Cla~ms.--During 1918 there were presented to the Board 
22,498 claims, 240 of which were fatal and 12,631 of which were 
non-compensable, the time lost bcb]g not more than 3 days. Many 
of ~ e  ~orkmen receiving minor i~ismemberments were able to re- 
turn to work wifllout suffering an:}, immediate decrease in earning 
capacity. Although the law states that compensation in such cases 
shall be based upon loss in earnin,~ capacity, the Board recognized 
that such a loss, though not yet apparent, would ultimately result, 
and in making awards, estimated the probable future loss in earn- 
ing capacity due to the injury. 

(c) Medical Division.~It was estimated that over 7 per cent. of 
the cases reported eventually showed infection, and often serious 
results followed which might have been prevented by proper care 
at the time of the injury. As a ~:esult, the Board has established 
certain regulations calling for a first-aid equipment in all estab- 
lishments, the minimum requirement varying with the number of 
men employed. Thi~ together with a campaign of education 
among the workmen, it is felt, has given distinctly beneficial results. 

(d) Accident Prevenlion.--During 1918 extensive safety regula- 
tions were passed, requiring various guards for machinery, floor 
openings, stairways, elevators, etc. The penalty for contravening 
any of the regulations is $50, anal a plant refusing to in.stall any 
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required safeguards is shut down until the requirements are met. 
I t  is estimated that the safety regulations together with the general 
campaign for safety education and the eo6peration of both employ- 
ers and workmen, has resulted in some of the largest plants in a 
decrease of from 20 to 50 per cent. in number of accidents. 

(e) StatisticaL--The report give[extensive statistical tables, but 
they are based on accidents closed during 1918, without regard to 
the date of the accident. Thus the report includes some accidents 
which occurred during 1917, and does not include all accidents 
which occurred in 1918. It  is difficult to understand the value of 
statistics compiled in this way, when the law has not been in effect 
long enough to make such statistics representative of a true acci- 
dent distribution. The statement is made that it is impossible to 
forecast the cost of many accidents and if the cost of indeterminate 
cases were estimated and included in the statistics, the results would 
be inaccurate and misleading. Although this is true, it is also true 
that the present statistics do not represent an accurate distribution 
of either accidents or costs. I t  would seem that sufficiently accurate 
estimates of the cost of indeterminate cases might be made so that 
the deductions from statistics so compiled would not go far astray. 
On the present basis it is impossiMe to make any deductions. 

TaMe A shows amounts paid for temporary, permanent and fatal 
injuries in each industry, with the following totals: 

No. of Claims. 
Temporary t o t a l  . . . . . . . . .  8841 

P e r m a n e n t  p a r t i a l  . . . . . . .  5~2, 

F a t a l  . . . . . . . . . . . . . . . . . . .  111 

B u r i a l  . . . . . . . . . . . . . . . . . .  159 

Amount o1' Award. 
$456 ,902 .00  

204,491.00 

387~678.0~) 

11,249.00 

$1 ,060 ,320 .09  

Table B analyzes file temporary total disabilities showing for each 
industry total wage lost, average duration of disability, average 
daily wage, sex, conjugal state, average age, nationality and num- 
ber of cases in which other benefits were received. Table B2 is a 
summary of Table B and shows a total wage loss of $944,723. Of 
the 8,841 cases, 4,765 were married, 3,818 single and the conjugal 
condition of the other ~58 was unknown. 

Table C shows the amount paid for each kind of benefit classified 
by cause of accidents instead of industry. 

Table D classifies the temporary total disability accidents by 
nature and location of injury. 
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Table E classifies permanent partial disability cases by nature 
of injury showing the class in which the injuries occurred and the 
average cost. 

Following the tables are three charts showing graphically the 
industries responsible for 8,841 te!nporary total disabilities; causes 
of such injuries; and the causes of 240 permanent partial disa- 
bilities. 

The report concludes by setting forth the need for adequate 
health insurance legislation, as disclosed in the work of the Board 
among workmen and their families. 

OLIVr. E. OUTW.~T~.R. 

Fourth Annual Report of the Industrial Acciden~ Board of Mon- 
tana, for the Twelve Months Ending June 30, 1919. Pp. 438. 

In ~ e  State of Montana this Act became effective July 1, 19i5, 
as to. the Compensation provisiona The report under review is for 
the 12 months ending June 30, 1919. 

One of the innovations is the introduction of a poem, "The 
Shade's Lament," which faces page 7 of the Report and relates the 
experience of one who lost out begause he did not believe in safety 
first. On page 17 there is an inteiesting contribution to ,the histor- 
ical aspect of compensation laws. This may not be so well known 
but that a quotation therefrom will prove of interest to many. I t  
reads as follows : 

The first authentic CompensaT, ion Law that we have been able 
to ~iseover should be credited to ancient Lombardy through the 
medium of the edict of King Rotharius, dated A. D. 643. This 
proclamation provided compensation for those who might be in- 
jured in fights or brawls or physical encounters of any kind, and as 
translated reads as follows: 

" ' I f  anybody of another the great toe from the foot severs, he 
pays solidi sixteen. 

" '  If  the second toe from the foot he severs, he pays solidi six. 
" '  If  the third toe he severs, he pays solidi three. 
"" If  the fifth toe he severs, he pays solidi two. 
" 'Upon all these damages or injuries above described, which 

among men occur, 01erefore, this payment have we placed. 
" 'Tha t  the Faida (feud or vendetta); that is the hatred, after 

receiving the above described payment may cease, and, moreover, 
it is desired may not be required.' 

"The edict provides a similar :schedule for the loss of fingers, 
eyes, arms and legs, etc. As a solidi equalled about five dollars in 

9 
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American money, it is evident that King Rotharius was modest in 
his compensation award. However, as it will be noted, the com- 
pensation provided by King Rotharius for the loss of the great toe 
in ]ts entirety was sixteen solidi, or eighty dollars, while our law 
provides, for a similar loss, compensation for thirty weeks at twelve 
dollars and fifty cents per week, or three hundred and seventy-five 
dollars, which by comparison possibly only represents the fair in- 
crease in values since the days of King Rotharius." 

While nearly all ~ourt decisions involve a statement of the pur- 
pose of Workmen's Compensation laws, a restatement of the case, 
especially by the highest cour~ in any State, is always of value, and 
for that reason the statement in the case of Shea vs. Norttl Butte 
Mining Company, decided March 8, 1919, is worthy of quotation. 
The decision was rendered by Chief Justice Brantly and reads as 
follows : 

"The causes, from an historical point of view, impelling the en- 
actment of Workmen's Compensation Laws and the object to be 
served by them, have heretofore been stated somewhat at length by 
this court. Hence it is not necessary to restate them. It  is suffi- 
cient for the present pl~rpose to call to mind that the object sough~ 
was to substitute for the imperfect and economically wasteful com- 
mon law system by private action by the injured employee for dam- 
ages for negligent fault on the part of the employer, which while 
attended with great delay and waste, compensated those employees 
only who were able to establish the proximate connection between 
the fault and the injury, a system by which every employee in a 
hazardous industry might receive compensation for any injury suf- 
fered by him, arising out of and during the course of the employ- 
ment, whether the employer should be at fault or not, except only 
when the injury should be caused by the wilful act of the employee. 
In other words the theory, of such legislation is that loss occasioned 
by reason of the injury of the employee shall not be borne by the 
employee alone, as it was under the common law system, but di- 
rectly by the industry itself and indirectly by the public, just as is 
the deterioration of the buildings, machinery and other appliances 
necessary to enable the employer to carry on the particular in- 
dustry." 

On pages 50 to 60 inclusive there are set forth the three insurance 
plans in force in the State. We note each of these briefly: 

Employers" Self Insu,ra.nce---Plan One.--Since the Ac~ became 
effective, July 1, 1915, or during a period of four years, 98 employ- 
ers elected this method, of which number 6=t qualified and these 64: 
had 40,000 employees on their staff. The financial results of the 
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four years were: Total sums paid under the Act, $1,389,721.86. 
This included $809,027 in lump ~,um death settlements and $38,105 
in burial expenses. 

Casualty Company Insurance--Plan Two.--This plan deals with 
the purchase of insurance from companies and the records show 
that 2,370 employers used this plan in the four-year period. The 
report states that the sums paid during the four-year period 
amounted to $327,436.25. Without quoting the premiums paid in 
that time the business would apl:.ear to have been profitable to the 
companies. 

State Fund Insurance---Pla.r~ Three.--Some 15,000 employers 
are insured in the State Fund, these including evidently a ~,ery high 
proportion of the employers who employ but few hands. The com- 
pensation paid in the four-year period was $164,835.26, and the 
Fund closed this four-year period with a substantial balance on 
hand. 

The total number of accidents reported for the four-year period 
was 26,421. Of this number 688 were fatal accidents, 609 perma- 
nent partial disabilities, and 25,081 temporary total disabilities. 
Of this large number exceeding 25,000, only about one-fourth, or 
6,493, received compensation. The remaining 18,588 returned rio 
work before the expiration of the waiting period of  two weeks. 

An excellent tabulation of the four years' accident record is pre- 
sented on page 65. 

The report claims, and it is spparenfly substantiated, that the 
low cost and the increasingly lower cost is due to the development 
of "safety first" provisions. The work in this respect is most 
excellently set forth in the repo{,t, not merely from the point of 
view of what the Commission itself has done, but also as to the co- 
operation of many of the employers. 

On page 102 there is a comph;te statistical exhibit of file fatal 
accident record for the four-year period. This is especially valu- 
able because it sets forth the manner of settlement. We note briefly 
some of the figures: 

Tota l  n u m b e r  of f a t a l  a c c i d e n t s  . . . . . . . . . . . . . . . . . .  688 
Cla ims  filed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375 

R e j e c t e d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 

:No c l a im  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  316 

P e n d i n g  for  s e t t l e m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . .  79 

S e t t l e d  by  m o n t h l y  p a y m e n t s  . . . . . . . . . . . . . . . . . . . .  64 

L a m p  sum p a y m e n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  214 
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This shows a conviction on the part of the Commission that the 
lump sum settlement is preferable to the monthly payment plan in 
most cases. 

A feature of the report which seems to be a contribution to the 
subject is a statement of the problem of the crippled workman. In 
the pages beginn/ng at 104 there is set forth the provision which 
is being made or the work undertaken to put the injured workman 
back in some form of productive employment, the basic thesis being 
that this is better for the workman and far better for the State. 

In the four-year period 6,000 cases have come before the Com- 
mission for adjustment, and all of these have been settled without 
an appeal to the courts. This shows an exceedingly smooth work- 
ing of the Act, but more than that it is highly complimentary to 
the administrative body. 

Our attention was directed to the administrative expenses which 
seem to be remarkably low, but there would not seem to be any 
denying the printed .statistics, and whatever else Montana may 
complain of it cannot complain of that part of the Industrial Acci- 
dent Board's cost chargeable to the Workmen's Compensation Act. 

The report is complete as to the minute statistical exhibit of the 
results of the Act, the tables being given not only for the past year 
but for the four past years, so that with this report before him one 
gets a very clear idea of the operation of the Act in ~Iontana for 
:fotlr years. 

E. M. HA~y.  

.Beport of In~lustrial Commission of the State of California,--1919. 
167 pp. 

The report, which covers the operations of the Commission from 
July 1, 1918, to June 30, 1919, is in two sections. The first sec- 
tion deals with the activities of the various departments, among 
which may be mentioned the 5Iedical an4 the Permanent Disability 
Rating Departments, and the Department of Safety. 

For the first time the Commission speaks of a Department of 
Rehabilitation. This new department came ink) existence in 1919 
as a result of the passage of a law for the industrial re-education of 
those permanently disabled in work accidents in the State of Cali- 
fornia. To create a funcl to cover the cost of re-education, the law 
provides that the employer or his insurance carrier shall pay into 



REVIEWS OF BOOKS AND PI~BI,ICATIONS. 133 

the Treasury of the State of California the sum of $350 in every 
case of fatal injury where the deceased leaves no dependents. This 
is known as the Industrial Rehabilitation Fund. In anticipation of 
such a law being passed, or what is more likely, because in advo- 
cating the law it needed facts to assure its passage, the Commission 
undertook in July, 1918, a survey of all the serious permanent in- 
juries which had occurred in th~ State between January 1, 1914, 
and June 30, 1918. The report of this survey, published in Janu- 
ary, 1919, shows that the "t)Tieal" average workman so injured 
is 37.8 years of age with a permanent disability rating of 34.75 per 
cent., which entities him to a ~veekly compensation of $13.55 for 
139 weeks; that after losing practically a year he is now employed 
at $16.60 a week, but feels doubtful of being able to hold down his 
job, and that before being injured he had earned $22.3¢ ,a week, 
which was then equivalent to ~he present purchasing power of 
$~8.oo. 

It  is gratifying to learn that the Commission, through its De- 
partment of Rehabilitation, is already training a number of cases. 
On July 1, 1919, the Commission had twenty cases undergoing 
courses in re-education, an(1 by this time there must be consid- 
erably more than twenty. Ther~ should be nothing but words of 
commendation for this phase of the work of the Commission. I t  
demonstrates that the Commisskn is not content merely to admin- 
ister the law, but that in its concern for the welfare of the workers 
who come under its jurisdiction it goes beyond the indemnification 
of injuries and seeks in every ~my to so ameliorate and improve 
the condition of handicapped workmen that they may again resume 
their former place in the industrial world. 

The description of the work of the other departments indicates 
a vigorous and impartial admini~:tration of the California Act, par- 
ticularly as respects the safe~mr.~ing of machinery in places of em- 
ployment. 

The second and principal section of the report is a statistical 
analysis of the accidents which occurred during calendar year 1918. 

Those who have had occasion to refer to previous reports of the 
Commission will find little charLge and some deterioration in the 
methods of presenting the mass of statistical material compiled 
from the Commission's records. 

As far back as 1915, Mr. J. t t  Woodward, in reviewing the 1914 
report of the Commission, poiiited out that the data presented, 
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while interesting, were not only of no practical value in solving 
compensation problems owing to the entire absence of information 
regarding exposure, but also likely to mislead inexperienced or 
hasty readers. The same criticism holds true of all reports issued 
since 1914, and particularly of the 1919 report. 

The desirability of exposure data is recognized. On page 40 of 
the report preceding the one under discussion will be found a state- 
ment to the effect that the statistical department was at that time 
without figures as to the number of workers engaged in industries 
in file State and consequently was unable to explain the reason for 
the increase in the number of accidents over the prior year. With 
the problem of obtaining exposure figures hardly susceptible of 
solution under the present plan of collecting accident information, 
it  seems that some of the extensive tables of the report might well 
be dispensed with, as they are valueless unless related to some meas- 
ure of exposure. 

For example, of the 1°~5 pages devoted to the statistical section of 
the report, over 50 pages are given over to tables showing a distribu- 
tion of injuries by manual classifications. Aside from the question 
of lack of value for the casualty statistician and actuary in rate 
making, and the misleading character of the information, there are 
several features of this exhibit which should be corrected imme- 
diately if the tables arc to be retained. 

In the first place, the phraseology of the manual classifications is 
given in full. When it is considered that the first few words of each 
classification fully identify the industry and that the remaindng 
words are only for the guidance of the agent in the proper classi- 
fication and underwriting of risks, it seems absurd to include the 
complete phraseology in the tables. For example, classification No. 
5208 contains about 55 words. The first three words "Concrete 
Work--buildings" are completely descriptive of the classification 
for ~ll practical purposes. For the technical man who is in posses- 
sion of manuals and manual classification codes~ it would be a 
simple matter to distin~fish this particular classification from 
other concrete work classification by means of the code number 
which is given in the table. The opinion is vcntured that with the 
phraseology of the clarifications abbreviated to the few necessary 
identifying words only about 40 per cent. of the space devoted to 
these tables would be nece..~ary. This would be in line with tim 
desire of the Commission to cut down the space to a minimum. I t  
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would also help the much-harassed reader in locating his classifica- 
tion without wading through a mass of verbiage. 

The Commission publishes the tables apparently for Me purpose 
of enabling each industry to ascertain the number of accidents re- 
ported and other information wi'th reference to compensation and 
medical payments. If  this is the sole purpose of the exhibit, its 
value is questionable. The information with reference to number 
of accidents has no value in itself and may be absolutely misleading. 
Thus, of two industries one has a record of 2,007 teml~orar T in- 
juries during 1918; the other ~as a record of 28 temporary in- 
juries for the same period. To the uninitiated, it might appear 
that the first industr~ " represent,,~ 70 times the hazard as regards 
temporary injuries as does the second industry. The fact is, how- 
ever, that the first industry is gold mining--a most important in- 
dustry in California in which the::e is a considerable exposure. The 
second industry is incandescent !amp manufacturing, in which the 
exposure measured in terms of employes or payroll is comparatively 
small. The monetary values in the exhibit likewise have no sig- 
nificance as absolute quantities. They are only useful in Obtaining 
the ratio and averages for each :ndustry and are of no particular 
value in comparing conditions a~ between industries. 

Another disadvantage of the present make-up of the tables is the 
illo~cal order in ~vhich the classifications are listed. As at present 
arranged the only way to find a classification is to begin with the 
first one and to seek through the pages of the exhibit until the par- 
ticular one is located. An alph~tbetical arrangement would be of 
great aid. I t  should be noted further that the use of the manual 
classifications has the effect of breaking up the various industries 
into subdivisions which have no significance in a statistical report 
of this character. Thus, there ar,., four or five classifications for the 
packing house indus,try. An attempt to subdivide an industry so 
small as this one in California produces ridiculous results. Fur- 
thermore, the Commission has made no effort to assemble the expe- 
rience.in groups or any large subdivisions of industry. I t  merely 
presents a mass of data analyzed to the nth degree. 

The construction of the tables in general is faulty in many re- 
spects. In the first place, they are not numbered, which makes it 
necessary to give the entire title and the page number in order to 
refer to them. Neither are they indexed properly. A person seek- 
ing for certain information musf~ search through the entire report 
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and read or examine all of it  to find same bit of information in 
which he is interested. In  a number of instances text is interposed 
between the title and the table itself, varying f rom three lines to 
half a page. 

The table of the average wages of those fatally injured in 1918, 
on page 59, furnishes a fair example of the general faulty con- 
struction of the tables in the report. To bring out the points more 
clearly, the table is given here in full:  

AVERAGE WASE OF THOSE FATALLY INJUIU~ IN 1918. 

The average wages of those fatally ~njured in 1918 for each main in- 
dustry, compared with the previous average for )-ears 1916, 1917 and 1918, 
appear in tho following table. 

The average wage of those fata]]y injured was $2Z.01. 

Average Wage. 

Average wage for agriculture . . . . . . . . . . . . . . . . . . . .  
Average wage for construction . . . . . . . . . . . . . . . . . . .  
Average wage for manufacturing . . . . . . . . . . . . . . . .  
Average wage for mining, quarrying and oil pro- 

duction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Average wage for service . . . . . . . . . . . . . . . . . . . . . . . .  
Average wage for mercantile trades . . . . . . . . . . . . . .  
Average wage for transportation and public utili- 

ties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1916. 

18.80 
18.60 

21.~0 
14.70 
21.60 

19.70 

$19.09 $19.73 
18.85 l 27.99 
20.89 24.97 

22.92 ] 25.65 
26.381 18.31 
27.69 25.84 

23.45 24.97 

In  the first place, the title is wrong. I t  states that~ the~ wages 
are of those injured in 1918, whereas ft actually ~ves  the wages for 
three years;  in the second place, four lines of text are interposed 
which had better have been left out altogether. The language is 
bad. Meant to simplify and explain, the text is put in such Eng- 
lish that  i t  is made to appear that  wages of those injured in 191t~ 
are compared with the wages of those injured in the same y.ear. 
The last sentence shows that the average wage of those injured was 
$25.01, but it fails to state for what year. This is left to the im- 
agination of the reader. Of course, the proper place for the average 
wage for all industries is immediately following the last line in the 
table, and since 1916 and 1917 wages are compared with those of 
1918, it follows that such averages should be given for each year. 
The average wage for all industries is much more significant than 
the several averages for the various divisions of industry and the 
reader should not be left in the air, so to speak, with the vague and 
incomplete statement given in the text. The first column of the 
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table giving the industry is headed "Average wage." Of course, 
the proper heading for this column is "Industry," as the title indi- 
cates that the monetary values in the table stand for average wages. 
Another peculiarity will be no~d. The words "Average wage" 
are unnecessarily repeated for each industry. 

The explanatory text, aside horn presenting the subject matter 
in an improper maimer, is couched in such language that the 
statements are often illogical an~: incoherent. 

A striking but withal a typical example, a perfect epitome of all 
the shortcomings of the statisticsl portion of the report, is afforded 
by the fourth paragraph on page 64, which is quoted herewith : 

"So from these fig~lres it wgulld seem that, with the exception of 
shipyards, hazards to farm laborers and opezators in sawmills s~em 
to be on a par during the year 1918." 

The paragraph is patently a summing up of preceding state- 
ments. The reader, however, ha~ no recollection of any mention of 
shipyards. Consequently the interpolation of the unintelligible 
and gratuitous reference to shipyards puzzles him. A re-reading 
of the preceding paragraphs fail~ to elicit any information in re- 
gards to shipyards. By this t~me the reader, if he is of the in-' 
quiring and analytical type of mind, is determined to find out for 
himself what it is all about. A p..~rtial answer is found in the para- 
graph following the one quoted, where it is stated that shipyards 
reported 233 permanent injurie,,~. But why this singling out of 
shipyards, sawmills and farm hbor for special mention? Per- 
plexed, the reader has recourse bo the table itself for a possible ex- 
planation. After a fruitless effor~ to find shipyards it may or may 
not dawn upon him to look for boat building. I t  is granted tha~ he 
should be credite/t with smfficieat intelligence and acquaintance 
with the subject to associate shipyards with boat building. He 
~efers to boat building and finds three boat building classifications 
with a total record of 258 permtnent injuries, one of which was 
responsible for the 233 cases mentioned in the text. Bu~ 11pon 
what grounds were the other two classifications not deemed to be 
shipyards ? This question remains unanswered. The reader next 
discerns for himself what should have been pointed out in the text 
that boat building was responsible for the greatest number of per- 
manent injuries and that farm labor and sawmills, each with 96 
cases, rank next in point of number. With this information he is 
finally able to formulate some norton of the meaning which was in- 
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tended to be conveyed by the parag-raph. Using the original lan- 
guage as much as possible it might be staled thus: It  will be seen 
that farm labor and sawmill operations were equally hazardous and, 
with the exception of shipyards, seemingly the most hazardous in- 
dustries in 1918. 

Whether or not file author's meaning has been correctly inter- 
preted by the reconstructed paragraph is not germane to the sub- 
ject. Whichever way it is viewed, it will be conceded that the 
reader is offerecl erroneous conclusions in regard to hazardousness 
of certain industries. Three factors which should have been con- 
sidered before making comparisons of this sort were ignored. In 
the first place, the comparison is based on absolute magnitude of 
quantity without reference to the number of employees exposed in 
each of the industries considered. In the second place, the per- 
manent injuries are made the sole criterion of hazard, no consid- 
eration being given in this comparison to deaths and temporary 
injuries which might far outweigh file permanent injuries in ira- 
portance. Lastly, the question of severity of the permanent in- 
juries is disregarded. As like]y as no~ the farm laborers may have 
sustained mostly the loss of fingers and toes, whereas among the 
sawmill workers the loss of hands and arms may have predominated. 

Examples bearing out these criticisms might be multiplied, but 
enough has been presented to indicate the necessity for a thorough 
reconsideration by the Industrial Commission of its method of 
analyzing and presenting statistics. The statistician should strive 
for accuracy in his materials and in his methods of presenting them. 
He should compile statistics which are valualfle and not waste time 
on information that has no practical value or significan'ce, tti:s 
conclusions should be presented in a logical way and concisely. A 
statistical report should be readable, easily understood by the 
readers for whom it is intended, and it should never be possible to 
misinterpret what is presented. And above all, the language should 
be simple, direct and in good form. To quote Mr. L. W. Hatch in 
his recent discussion on a paper in our Proceedings: 

"These shortcomings of lang'uage may perhaps be regarded by 
some as not of major importance. Nevertheless, of all the sciences, 
statistics should aim at the highest standards of clear and accurate 
expression and to maintain such should be the constan~ endeavor 
of our Society." 

MARCUS MELTZER. 
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CURRENT NOTES. 

THE NATIONAL COUNCIL ON WORKMEN'S COMPENS&TION 

I~SUR~NC~. 

Ratemaking in the field of workmen's compensation insurance 
h a s  passed through a good many phases in this country, the trend 
being toward a greater degree of supervision by government. There 
are signs which indicate that standard rating methods and uni-  
formity of actuarial technique in this branch of casualty insurance 
are possible of early achievement. 

I t  has for some time been recognized that the future of the busi- 
ness depends rather importantly rpon the need for divorcing from 
each other those problems which are competitive and those which 
are strictly scientific--such for instance as the making of basic 
rates. During the first years of  workmen's compensation in the 
United States rates were made from data obtained and controlled 
by the stock casualty companies. Soon, however, the rates began to 
be subject to state supervision and the insurance departments took 
a hand in the gathering and publication of such data. Rate re- 
visions which have taken place from time to time have been partici- 
pated in by all classes of carrieri, stock, mutual and State fund, 
with the insurance departments keeping in close tou'ch--usually as 
ex-officio members of rating com'~'ittees and conferences. These 
informal and occasional assemblies finally assumed the form of 
permanent standing committees. O n e  development of these was 
known as the National Council of Workmen's Compensation In- 
surance. It  consisted of three technical committees (one for un- 
derwriting, one for actuarial and one for engineering functions), 
and an advisory committee of the managers of the several boards 
and bureaus having local authority to maintain and apply rates in 
the field. The National Council, as  thus consflituted, was a loose 
organization and convened infrequently so that its efforts to act as 
a clearing house through which to control and standardize pro- 
posals emanating from the various local bureaus were only partially 
successful. 

Early in 1919 plans for a ger eral revision of rates based, on 
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countrywide experience were being discussed. Out of the discus- 
sion developed a plan for making the National Council a working 
organization with permanent quarters and a statistical department 
of its own. To insure continuity of membership it was arranged 
that carriers should not become members as such but only through 
their affiliation with hoards and bureaus having to do with the ap- 
plication of rates. Three technical committees were provided for 
as under the previous National Council. The Committee of :~an- 
agers and a Governing Committee completed the organization plan 
and a general manager was provided to give effect to the scheme. 

At this writing the organization of the staff of the new National 
Council is halted by sheer lack of physical quarters due to the con- 

, gested condition of the business section of New York City. Never- 
theless an important rate revision is going on under its auspices 
with a staff of experienced actuarial assistants employed by special 
arrangement with the National Workmen's Compensation Service 
Bureau. The actuarial and statistical work is being conducted un- 
der the direction of the Actuarial Committee of the Council, com- 
prising ~Iessrs. A. H. Mowbray, G. D. Moore, E. Scheitlin, S. B. 
Perkins, S. B. Black and W. H. Burhop, all of whom are members 
of this Society. The actuarial technique of the forthcoming revi- 
sion will be of particular interest to the Society. I t  is to be hoped 
that these actuaries will contribute to an early number of Proceed- 
tugs, the results of their respective endeavors in this highly impor- 
tant work. 

UNIFOR~£ STATISTICS FOR AUTO~fOBILE CASUALTY INSURANCE. 

The National Workmen's Compensation Service Bureau (15 
Park Row, New York City), in line with its program of standard- 
izing the statistical information which its members compile and 
which is used as the basis for ratemaking, has recently published a 
statistical plan for automobile casualty insurance. The present 
plan is a revision of a plan originally put into effect by the Bureau 
on January 1, 1917. It  has been adopted not only by the Bureau 
but also by file National Automobile Underwriters Conference 
(Fire and Marine Companies) and the National Automobile 
Bureau (non-Bureau Stock Casualty Companies). 

The plan is too lengthy to reproduce; however, the introduction, 
in which the history of the plan and a statement of its purpose are 
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given is brief, and because of its general interest to students of 
casualty insurance, this is given b~low in full : 

The history of the development of automobile insurance has 
been one of rapid growth. In the be~nning there was, of course, 
no great amounb of statistical information available upon which to 
base rates and the judgment of underwriters was depended upon 
to a large degree for a correct measurement of hazards. The fact 
that in the end experience is abiolutely necessary to the scientific 
development of rates was recognized however. With the introduc- 
tion of the new line of business, casualty statistical departments 
were called upon to keep a record of automobile experience. I t  was 
an entirely new field and unfoitunately there was no concerted 
action to produce uniformity in methods of classification and tabu- 
lation. The underwriters soon ,~iscovered this fact. Experience 
when submitted for the purpose of rate making could not be used to 
the greatest advantage because ~f the varying conditions under 
which it had been compiled. TJle work of combining experience 
returns was both difficult and confusing. The remedy for this state 
of affairs was obvious; a concerte;1 effort was needed to place auto- 
mobile insurance statistics upon a standardized basis. The demand 
for uniformity originated with tl:e underwriters because they were 
first to discover the need for larg~ volumes of coml~'~rable data. 

Some time ago the Automobile Underwriting Committee of the 
Bureau prepared an extensive statement of the exaSt details of auto- 
mobile experience which should be available to that committee for 
rate making. This statement ~as issued to all company statis- 
tieians in the form of a call for experience. As this call had been 
drawn by a central committee ai.d issued by a central bureau, its 
requirements could not adequately- be met except by standard data 
compiled in a uniform manner." This call brought home to the 
statisticians the necessity for uniformity~ and the Statistical Com- 
mittee of the Bureau set itself the task of developing a compre- 
hensive plan for the tabulation and compilation of automobile s~a- 
tistics. The committee was aided in this work by having previously 
prepared a similar plan for workmen's compensation experience. 
Considerable time was spent wil;h the Automobile Underwriting 
Committee in reducing the requii, ed experience to a minimum; an 
attempt was made to anticipate file various lines of research study 
which are incidental to the scientific application of experience to 
the rate making problem; and theln with a definite objective in view 
the statisticians proceeded to develop the technical details necessary 
to the production of a thoroughl.i" workable plan. 

About this time the reorganiza~,ion of the Bureau took place and 
the so-called Statistical Committ;~e was placed by the Central Sta- 
tistical Committee upon which all company statisticians and actu- 
aries serve. The Central Statiitical Committee recog'nizing the 
importance of automobile experience created a special sub-committee 
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• on automobile statistics to continue the preparation of the proposed 
uniform plan and to carry the work to completion. The Statistical 
Sub-committee then took up the tentative plan which had been 
handed down by the Statistical Committee and proceeded carefully 
to review it and to prepare an amended plan for presentation to the 
Central Statistical Committee for ratification. This amended plan 
was finally ratified by the Central Statistical Committee in Octo- 
ber, 1916, for use by Bureau companies beginning with the 1917 
year of issue. 

The fact that the plan was in the process of development for one 
year, 'during which it was subjected to the criticism of many dif- 
ferent minds guarantees its completeness and adaptability to the 
statistical procedure of all casualty companies. That questions will 
present themselves with reference to the details of the plan is ad- 
mitted. As a matter of fact the Sub-committee will continue its 
jurisdiction over the plan for the purpose of formulating rules for 
new problems as they arise. We invite inquiries concerning the 
plan in all its details and the Actuarial Department of the Bureau 
will gladly give attention to problems incidental to the application 
of the plan to the work of any company which, may desire to follow 
it in compiling its automobile experience. 

Mention should be made here of the fact that the National Auto- 
mobile Underwriters Conference (Fire Companies) has been con- 
sulted with reference to that section of the plan which relates par- 
ticularly to Collision Coverage, a form of coverage written by both 
fire and casualty companies, with the result that we have been able 
to agree upon a uniform method of reporting this experience. The 
National Automobile Bureau of Chicago has also agreed to use the 
same uniform method beginning January 1, 1920. 

The object of the plan is primarily to secure the statistical basis 
for scientific automobile rates. For this purpose a great volume of 
dependable data is necessary and the plan has been so constructed 
that these data will be uniformly accumulated in each company 
office. A combination of experience returns collected under stand- 
ard rules of procedure and reported to the Bureau in a uniform 
manner will be comparatively simple. The result of such combina- 
tion of experience will furnish automobile underwriters with a re- 
liable guide to the rate making problem in all its various phases. 

r 

THE T~E~D oF C0~¢[PULSORY AUTO~fOBILE INSURANCE. 

If legislative activity is truly indicative of public sentiment, 
then compulsory automobile insurance laws will be on the statutes 
of all states within the next few years. In one state alone, six bills 
purporting .to make automobile insurance mandatory were intro- 
duced during the same se~ion of its legislature. In other states, 
investigations have been ordered to establish the advisability and 
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practicability of requiring such insurance. Nor is this activity 
confined to one section of the country. Connecticut and Idaho, 
Texas and New Jersey, now have ~,',ueh laws in force, and New York, 
Massachusetts, Illinois, etc., have had, or now have pending, bills 
making automobile insurance a rrerequisite to obtaining an auto- 
mobile license. 

Whether this simultaneous action of the states is prompted by 
the success of the workmen's compensation laws or by the ever- 
increasing number of automobiles cannot be determined. But eer- 
Lain it is thati the constantly growing list of automobile fatalities 
and the great economic loss sustained by the public through in- 
solvent and impecunious automob!le owners are very potent factors 
in the creation of this sentiment ~-hieh seeks expression in remedial 
legislation. 

There are to-day six million a ltomobiles in operation through- 
out the United SLates. Of that huge fleet of "potential instru- 
merits of injury" only about 15 per cent. are insured. If  the loss 
ratio of the uninsured aut6mobilesl is as great as that of the insured 
automobiles, the former inflict an annual loss of $15,00%000. No 
figures have been compiled to indicate what portion of this colossal 
loss is compensated. But it may lee safely assumed from the alarm- 
ing increase in bankruptcy cases ";hat at least 60 per cent. of such 
loss is expressed in uncollectible judgments. Investigation would 
disclose that the greater part of i:asured automobiles are owned by 
men who are financially able to p~y any reasonable loss and there- 
fore not in urgent need of insu:ance but who through business 
sagacity deem it advisable to trans:fer this burden to insurance com- 
panies. On the other hand it wo~ld be found that a high percent- 
age of uninsured automobiles ar,~ owned and operated by impe- 
cunious and irresponsible owners who either cannot afford insurance 
or who, being "judgment-proof," desire no insurance. If the law 
permits the injury of human beings and the destruction of prop- 
erty with impunity, why seek protection ? With the phenomenal 
expansion of the automobile industry and the annual acceleration 
of production, this class of own(rs will be increased to such an 
extent that within the next five years annual unsatisfied losses will, 
if not checked, reach a staggering amount. 

That compulsory automobile :insurance will tend to greatly 
ameliorate existing conditions is :!ndispuLab]e. Its great analogy, 
workmen's compensation insuranc% has clearly demonstrated that. 
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And the rapid succession with which the various states have adopted 
such leaves no doubt as to the feasibility of public liability insur- 
ance. But for the existence of compulsory employers insurance, 
losses reaching into hundreds of millions annually would be un- 
compensated. There should be little surpris~ therefore, at this 
almost concerted attempt of the states to eradicate an evil which 
not only creates irreparable damage but also leaves its victims des- 
titute of financial means. 

Edmund S. Cogswell is now General Manager of the National 
Association of Mutual Casualty Companies. 

John ltL Bessey, whose position Mr. Cogswell takes, is now Gen- 
eral Manager of the Employers' Mutual Insurance Company of 
New York. 

George D. Moore has been appointed Actuary of the Royal In- 
demnity Company. 

Eckford C. DeKay has left the New York Insurance Department 
and is now Vice-President of T. G. R. Pierson & Co., Inc. 

Barrett N. Coates is now Actuary of the Wesfern States Life In- 
surance Company, San Francisco, California. 

S. Bruce Black now has the title of Vice-President and Actuary 
of the Liberty Mutual Insurance Company. 

Bruce D. Mudgett is now connected with the school of business 
of the University of ]~linnesota at Minneapolis. 

Louis tt. Mueller is nov/Statistican of the S~ate Compensation 
Insurance Fund of California. 

W. It. Burhop, formerly Secretary and Member of the Wisconsin 
Compensation Insurance Board is now Assistant Secretary and 
Actuary of the Employers Mutual Liability Insurance Company of 
Wausau, Wisconsin. 

A. L. Kirkpatrick has left the actuarial department of the Na- 
tional Workmen's Compensation Service Bureau and is now in ~he 
statistical department of the Globe Indemnity Company. 

It. C. Carver" has returned to the University of Michigan, where 
he is Assistant Professor of Mathematics and Insurance. As a 
result of his experiences in home office statistical work he plans to 
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inaugurate a practical course in .)ffice routine as part of the train- 
ing of actuarial students interested ia casualty insurance. 

Frank R. Mullaney is now Assi~itant Secretary, as well as Actuary 
of the American Mutual Liability Insurance Company of Boston. 

Walter A. Schaefer is connected with the insurance firm of 
Schenck & Schenek, Jersey Cityj N. 5. 

H. E. Ryan is the General Manager of the National Council of 
Workmen's Compensation Insura:~ce, the newly organized national 
rate-making body for workunen's compen~tion insurance. 

James W. Glover, of the Univerdty of Michigan, served as Acting 
President of the Teachers Insurance and Annuity Association, 
New York City, during the month of September, 1919, in the ab- 
sence of Dr. Pritchett, the president. Dr. Glover is a member of 
the Board of Trustees 

The Travelers Insurance Company has recently announced 
several promotions which will interest members of the Society. 
Everett S. Fallow becomes Actuary of the Accident Department, 
Sanford B. Perkins Actuary of the Compensation ancl Liability 
Department, and Harry V. Waite Statistican of the Compensation 
and Liability Department. 

10 
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tto~¢o1~ I~OLL. 

The following members of the Society have been in the military 
or naval service of the United States. 

Amerine, W. M . . . . . . . . . . . . . . .  First  Lientenant, U. S. A. 

Baridon, F. E . . . . . . . . . . . . . . . .  17. S. A. 

Blanchard, R. l=[ . . . . . . . . . . . . . .  Captain, If. S. A. 

Brockway, ]7. t t  . . . . . . . . . . . . . .  Captain, 17. S. A. 

Case, Gordon . . . . . . . . . . . . . . . . .  First  Lieutenant, 17. S. A. 

Coates, B. ~T . . . . . . . . . . . . . . . . .  17. S. A. 

Craig, A. t t  . . . . . . . . . . . . . . . . . .  Lieutenant, 17. S. A. 

DeKay, E. C . . . . . . . . . . . . . . . . .  Lieutenant Commander, U. S. N. 

Dorweiler, Paul  . . . . . . . . . . . . . .  Captain, U. S. A. 

Egbert, L. D . . . . . . . . . . . . . . . . .  17. S. A. 

Feder, M . . . . . . . . . . . . . . . . . . . .  Captain, U. S. A. 

Graham, T. B . . . . . . . . . . . . . . . .  Captain, 17. S. A. 

ttess, 1=[ . . . . . . . . . . . . . . . . . . . . .  Sergeant, 17. S. A. 

Kirkpatrick, A. L . . . . . . . . . . . . .  Second Lieutenant, 17. S. A. 

McManus, R. J.  . . . . . . . . . . . . . .  Yeoman, 1st Class, U. S. N. 

~Iiller, T. W . . . . . . . . . . . . . . . . .  Sergeant, ]7. S. A. 

~il l igan,  S . . . . . . . . . . . . . . . . . .  Second Lieutenant, U. S. A. 

)~ueller, L. 1=[ . . . . . . . . . . . . . . . .  Second Lieutenant, U. S. A. 

Tilson, Howard . . . . . . . . . . . . . .  Captain, U. S. A. 

Waite, A. W . . . . . . . . . . . . . . . . .  Second Lieutenant, 17. S. A. 

Wolfe, S. t t  . . . . . . . . . . . . . . . . . .  Colonel, 17. S. A. 
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Date Admitted 

Amerine, W. M., Actuary, Georgia Casualty Co., 
Macon, Ga. 

Benjamin, Roland, Comptroller, Fidelity & Deposit 
Co., Baltimore, Md. 

f Black, S. Bruce, Vke-President and Actuary, Liberty 
]~Iutual Ins. Co., 185 Devonshire St., Boston, 
Mass. 

Blanchard, Ralph If., Instructor in Insurance, 
School of BusirLess, Columbia University, New 
York. 

Bradhaw, Thomas, Commissioner of Finance and 
City Treasurer, Toronto, Canada. 

Breiby, William, Partner in firm of Fackler & Fack- 
]er, Consulting Actuaries, 35 Nassau St., New 
York. 

Brockway, U. ttayden, Travelers Ins. Co., IIartford, 
Conn.  

Brodin, Richard, Actuary, United Life and Acci- 
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Brown, William H. I, Second Vice-President and Sec- 
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t Buck, George B., Actuary, Teachers' Retirement 
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Copeland, John A., Consulting Actuary, 1709 Third 
National Bank Building, Atlanta, Ga. 

Cowles, W. G., Vice-President, Travelers Ins. Co., 
Hartford, Conn. 

Craig, Arthur H., Fredk. C. Smith go., 1 Liberty 
St., New York. 

Craig, James D., Assistant Actuary, Metropolitan 
Life Ins. Co., I Madison Ave., New York. 

Craig, James M., Actuary, Metropolitan Life Ins. 
go., 1 Madison Ave., New York. 

Crum, Frederick S., Assistant Statistician, Pruden- 
tial Ins. go., Newark, N. J. 

Davis, Mervyn, Assistant Actuary, Equitable Life 
Assurance Society, 120 Broadway, New York. 

Dawson, Alfred B., Miles M. Dawson & Son, 141 
Broadway, New York. 

Dawson, Miles M., Counsellor at Law and Consult- 
ing Actuary, 141 Broadway, New York. 

De Kay, Eckford C., ¥ice-President, T. G. R. Pier- 
son & go., Insurance Brokers, 15 William St., 
New York. 

Dearth, Elmer It., President, General Casualty & 
Surety Co., 114 Woodward Ave., Detroit, Mich. 
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Feb. 19, 1915 
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May 26, 1916 

t 
Feb. 25, 1916 
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Feb. 19, 1915 
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Deutschberger, Samuel, Chief Examiner, Under- 
writers' Association Bureau, New York Ins. Dept., 
165 Broadway, New York. 

Downey, E. It., Special Deputy, Insurance Depart- 
ment, ]~arrisbuLg, Pa. 

Dublin, Louis I., Statistician, Metropolitan Life 
Ins. Co., 1 Madison Ave., New York. 

Dunlap, Earl 0., Metropolitan Life Ins. Co., 1 
]~Iadison Ave., ]Few York. 

Egbert, Lester D.. Office of Willcox, Peck, Brown 
& Crosby, Insu:}anee Brokers, 3 S. William St., 
New York. 

Epsteen, Saul, La Jura, Col. 
Fackler, David Parks, Consulting Actuary, 35 Nas- 

sau St., New York. 
Faekler, :Edward ti., Consulting Actuary, 35 Nassau 

St., New York. 
Fallow, Everett S., Actuary, Accident Dept., 

Travelers Ins. Co., Hartford, Conn. 
Farrer, Henry, Actuary, Hartford Accident & In- 

demnity Co., Hartford, Conn. 
Fay, Albert It. Statistician, U. S. Bureau of Mines, 

Washington, D. C. 
Fellows, C. W., Manager, State Compensation Ins. 

Fund, 525 Marh:e~ St., San Francisco, Cal. 
Fitch, Frank M., Auditor, Hartford Steam Boiler 

Inspection & Ira. Co., Hartford, Conn. 
Flanigan, James E., Actuary, Bankers Life Co., 

Des Moines, Iowa. 
Flynn, Benedict D., Assistant Secretary, Travelers 

Ins. Co., ttar~fo:cd, Conn. 
Fondillvr, Richard, Supt., Bureau of Records & 

Accounts, Group Ins. Dept., Equitable Life As- 
surance Socie~, i20 Broadway, New York. 

Forbes, Charles S., Consulting Actuary, 68 William 
St., New York. 

Frankel, Lee K., Thircl Vice-President, Metropolitan 
Life Ins. Co., 1 :~adison Ave., New York. 

:Franklin, g. H., 8~5 West 7th St., Plainfield, N. J. 
Froggatt, Joseph, ]?resident, Joseph Froggatt & Co., 

Insurance Accountants, 25 Church St., New York. 
Furze, Harry, Treasurer, Globe Indemnity Co., 45 

William St., New York. 
Garrison, Fred S. Assistant Secretary, Travelers 

Indemnity Co., Hartford, Conn. 
Gary, Theodore E., Vice-President and Secretary, 

Fidelity & Cas~:alty Co., 92 Liberty St., New 
York. 



152 I~IE~[BEIlSt{IP OF TI IE  SOCIETY. 
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Oct. 22, 1915 

Oct. 22, 1915 
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Oct. 27, 1916 

Oct. 22, 1915 

Nov.21,1919 

Oct. 22, 1915 

l~ov. 15, 1918 

Oct. 22, 1915 

t 

Oct. 22, 1915 

l~ov. 2 I, 1919 

Glover, 5ames W., Professor of Mathematics and In- 
surance, .University of Michigan, 620 Oxford 
Road, Ann Arbor, Mich. 

Goodwin, Edward S., Goodwin-Beach & Co., Bank- 
ers, 36 Pearl St., Hartford, Conn. 

Gould, William H., Consulting Actuary, 256 Broad- 
way, New York. 

Graham, George, Vice-President and Actuary, Mis- 
souri State Life Ins. Co., St. Louis, Mo. 

Graham, T. Bertrand, Metropolitan Life Ins. Co., 
I Madison Ave., New York. 

Graham, William g., Third Vice-President, Equi- 
table Life Assurance Society, 120 Broadway, New 
York. 

Grandfield, Robert E., Secretary, Industrial Acci- 
dent Board, State House, Boston, Mass. 

Greene, Winfield W., Special Deputy Commissioner 
of Banking and Insurance, 571 Broad St., New- 
ark, N. J. 

Hamilton, R. C. L., Comptroller, Hartford Acci- 
den~ & Indemnity Co., Hartford, Conn. 

Hammond, H. Pierson, Assistant Actuary, Life 
Dept., Travelers Ins. Co., Hartford, Conn. 

Hansen, Carl ]~[., Secretary, American Re-Insurance 
Co., Hunfingdon, Pa. 

Hardy, Edward R., Assistant Manager, New York 
Fire Ins. Exchange, 123 William St., New York. 

Hatch Leonard W., Chief Statistician, State Indus- 
trial Commission, Albany, N. Y. 

Henderson, Robert, Achmry, Equitable Life Assur- 
ance Society, 120 Broadway, :New York. 

Hess, Herbert, Joseph :Froggatt & Co., Insurance 
Accountants, 25 Church St., New York. 

Hillas, Robert 5., President, Fidelity & Casualty 
Co., 92 Liberty St., New York. 

Hinsdale, F. W., Secretary, Workmen's Compensa- 
tion Bcard, Vancouver, B. C., Canada. 

Hodgkins, L. G., Secretary, Masonic Protective 
Assn., Worcester, :~fass. 

Hoffman, Frederick L., Third Vice-President and 
Statistician, Prudential Ins. Co., Newark, N. J. 

Holland, Charles H., Presiden~ and General Man- 
ager, Royal Indemnity Co., 84 William St., New 
York. 

Hooks~adt, Carl, Expert, U. S. Bureau of Labor 
Statistics, Washington, D. C. 

Hughes, Charles, Auditor and Actuary, New York 
Ins. Dept., 165 Broadway, New York. 



ME~BERStTIP Ot' THE SOCIETY. 153 

f 

Feb. 25, 1916 

May 19, 1915 

May 23, 1919 

*Nov. 21,1919 

f 

Feb. 19, 1915 

Feb. 19, 1915 

f 
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May 23, 1919 

*Oct.31,1917 

]~'eb. 19, 1915 
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Hunt, Burritt A., Actuary, Casualty Dept.. Aetna 
Life Ins. Co., Hartford, Conn. 

Hunter, Arthur, Chief Actuary, New York Life 
Ins. Co., 346 B!oadway, New York. 

Jackson, Charles yr., Actuary, Postal Life Ins. Co., 
511 Fifth Ave., New York. 

Johnson, William C., Vice-President, Masonic Pro- 
tective Assn., Worcester, Mass. 

Kelley, Gregory C.I General Manager, Pennsylvania 
Compensation Rating & Inspection Bureau, 507 
Morris Bldg., Ptfiladelphia, Pa. 

King, Walter I., Secretary, Group Insurance Dept., 
Connecticut General Life Ins. Co., Hartford, 
Conn. 

Kirkpatrick, A. L., Globe Indemnity Co., 45 Wil- 
liam St., New York. 

Kopf, Edwin W., Assistant Statistician, Metropoli- 
tan Life Ins. Co.. 1 Madison Ave., New York. 

Laird, John M., Actuary, Connecticut General Life 
Ins. Co., Hartford, Conn. 

Landis, Abb, Consulting Actuary, 1107 Independent 
Life Building, Nashville, Tenn. 

Law, :Frank E., 322 Claremont Ave., Montclair, 
N.J .  

Lawson, F. W., U. S. Manager, London Guarantee 
& Accident Co., Ltd., 134 So. La Salle St., Chi- 
cago, IlL 

Leal, J. R., Interstate Life and Accident Co., Chat- 
tanooga, Tenn. 

Leslie, William, Ac~uary, New York Ins. Dept., 165 
Broadway, ~Tew ~York. 

Lubin, Harry, State Industrial Commission, 411 
Fifth Ave., New York. 

Luckett, D. G., General Manager and Secretary, 
United States Casualty Co., 80 Maiden Lane, 
New York. 

:~IcDougal, Alfred, •Accident Manager, Phoenix As- 
surance Company, Phoenix House, King William 
St., E. C., London, England. 

McManus, Robert J., Travelers Ins. Co., Hartford, 
Conn. 

Maddrill, James D.I, Supervisor of Training, Fed- 
eral Board for Vocational Education, 997 Monad- 
nock Bldg., San Francisco, Calif 

Magoun, ~ flliam ~., General Manager, Massachu- 
• serfs Rating & Inspection Bureau, 88 Broad St., 

Boston, Mass. 
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May 19,1915 Maycrink, Emma C., Auditor, Compensation In- 
spect/on Rating Board, 135 William St., New 
York. 

Feb. 19, 1915 Mead, Franklin B., Secretary and Actuary, Lincoln 
National Life Ins. Co., Fort Wayne, Ind. 

Apr. 20, 1917 Me]tzer, Marcus, Statistician, Natibnal Workmen's 
Compensation Service Bureau, 13 Park Row, 
New York. 

Michelbacher, G. F., Actuary, National Workmen'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., New York. 

Mitchell, James F., First Asst., U. S. Manager, Gen- 
eral Accident Fire and Life Assur. Corp., Fourth 
and Walnut Sts., Philadelphia, Pa. 

Moir, Henry, Second Vice-President and Actuary, 
Home Life Ins. Co., 256 Broadway, N. Y. 

i" Moore, George D., Actuary, Royal Indemnity Co., 
84 William St., New York. 

May19,1915 Morris, Edward B., Actuary, Life Dept., Travelers 
Ins. Co., Hartford, Conn. 

Nov.21,1919 Morrison, Charles E., Vice-President and General 
Manager, Utilities Mutual Ins. Co., 5 Nassau St., 
New York. 

Morrison, James, Chief Accountant, Royal Indem- 
ni.t$ Co., 84 William St., New York. 

t Mowbray,  Albert H., Actuary, State Industrial Com- 
mission, 411 Fifth Ave., New York. 

May 20,1918 Mudgett, Bruce D., University of Minnesota, Minne- 
apolis, Minn. 

t Mullaney, Frank R., Actuary and Asst. Secy., Amer- 
ican :~Iutual Liability Ins. Co., 245 State St., 
Boston, Mass. 

t Nicholas, Lewis A., Statistician, Fidelity & Cas- 
unity Co., 92 Liberty St., New York. 

i' 0lifters, Edward, Actuary, A Sul America, Rio-de- 
Janeiro, Brazil. 

Orr, Robert K., President., Michigan Employers 
Casualty Co., Lansing, Mich. 

Otis, Stanley L., Secretary, Insurance Federation 
of the State of New York, 80 Maiden Lane, New 
York. 

*Nov.21,1919 0utwater, Olive E., National Workmen's Compensa- 
tion Service Bureau, 13 Park t~ow, New York. 
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May 23, 1919 

Feb. 19, 1915 
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Apr. 90, 1917 

Feb. 19, 1915 

Feb. 25, 1916 

Oct. 22, 1915 

May 19, 1915 

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 Departraent, Aetna Life Ins. Co., Hart- 
ford, Conn. 

Perry, W. T., ~'Ianager for Canada, Ocean Acci- 
dent and Guarantee Corporation, Toronto, Can- 
ada. 

Reiter, Charles G.:, Assistant Actuary, Metropolitan 
Life Ins. Co., ] )~Iadison 'Ave., New York. 

Remington, Charles H., Assistant Treasurer, Aetna 
Life Ins. Co., ttartford, Conn. 

Richardson, Frederick, U. S. 5Ianager, General 
Accident Fire and Life Assur. Corp., Fourth and 
Walnut Sts., Philadelphia, Pa. 

Rolph, Mrs. Dorothy M., Deputy Commissioner and 
Actuary, Colorado Ins. Dept., Denver, Colo. 

Rubinow. I. M., 530 Riverside Drive, New York. 
Ryan, I:Iarwood E., General Manager, National 

Council on Wm'kmen's Compensation Insurance, 
128 William, New York. 

Saxten, Arthur F., Chief Examiner of Casualty 
Companies, New York Ins. Dept., 165 Broadway, 
New York. 

Seattergood, Claude E., 56 Beaver St., New York. 
Scheitlin, E., Statistician, Globe Indemnity Co., 45 

William St., New York. 
Senior, Leon S., ~anager and Secretary, Compensa- 

tion Inspection Rating Board, 135 William St., 
:New York. 

Smiley, J. W., A~tuary and Chief Accountant to 
the West Virginia State Compensation Commis: 
stoner, Charleston, W. Va. 

Smith, Charles G.', Actuary, :New York Ins, Dept., 
Albany, New Y~)rk. 

Stone, John T., President, Maryland Casualty Co., 
Baltimore, Md. 

Strong, Wendell M., Associate Actuary, Mutual Life 
Ins. Co., 32 Nassau St., New York. 

Strong, William Richard, 39 Streatham High Road, 
S. W. 16, London, England. 

Sullivan, Robert ./,, Secretary, Liability Depart- 
ment, Travelers Ins. Co., Hartford, Conn. 

Thiselten, Herber(: C., General Manager, London 
Guarantee and Accident Co., Ltd., 20, 21 and 22 
Lincoln's Inn Fields , London, W. C. 9, England. 

Thompson, John S., Assistant Actuary, Mutual Life 
Ins. Co., 39 Nasmu St., New York. 
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Train, John L., Secretary and General Manager, 
Utica Mutual Ins. Co., 239 Genesee St., Utica, 
New York. 

*Nov.21,1919 Van Tuyl, Hiram 0., Examiner, New York Ins. 
Dept., 165 Broadway, New York. 

May23, 1919 Welch, Archibald A., Vice-President, Phoenix Mu- 
tual Life Ins. Co., Hartford, Conn. 

Whitney, Albert W., General Manager, National 
Workmen's Compensation Service B~reau, 13 
Park Row, New York. 

Wolfe, Lee J., Consulting Actuary, 165 Broadway, 
New York. 

Wolfe, S. Herbert, Consulting Actuary, 165 Broad- 
way, New York. 

t Woodward, Joseph H., Associate Actuary, Guardian 
Life Ins. Co., 50 Union Square, New York. 

f Young, William, Actuary, New York Life Ins. Co., 
346 Broadway, New York. 

ASSOCIATES. 

Those marked (.~) have been enrolled as Associates upon examination by 
the Society. 

Those marked (x) have passed Part I of the Fellowship Examination. 
Date Enrolled 

Date Enrolled 

*Nov. 15, 1918 

Nov. 15, 1918 

(1)*0ct. 27, 1916 

*Oct. 22, 1915 

*Oct. 27, 1916 
*Oct. 31, 1917 

*Oct. 22, 1916 

Nov. 15, 1918 

*Nov. 15, 1918 

Ackerman, Saul B., Assistant Actuary, State 
Industrial Commission, 411 Fifth Ave., New 
York. 

Ankers, Robert E., Actuary, Virginia Ins. Dept., 
Richmond, Va. 

Baridon, Felix E., Travelers Insurance Co., 
Hartford, Conn. 

Baxter, Don A., Deputy Ins. Commissioner, 
Michigan Ins. Dept., Lansing, ~Iich. 

Bernstein, Abraham, 200 Fifth Ave., New York. 
Bessey, John M., General Manager, Employers 

3~utual Ins. Co., 61 Broadway, New York. 
Brann, Ralph M., Supt. Compensation Dept., 

London & Lancashire Indemnity Company of 
America, 57 William St., New York. 

Brooks, LeRoy, StatSstician, U. S. Fidelity & 
Guaranty Company, Baltimore, l~ld. 

Brunnquell, It. G., Associate Actuary, Wiscon- 
sin Ins. Dept., Madison, Wis. 
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*Oct. 2.~, 1915 

*:Nov. 15, 1918 

Nov. 15, 1918 

*Nov. 15, 1918 

*Oct. 22, 1915 

l~ay 23, 1919 

:Nov. 21, 1919 

:~{ay 23, 1919 

*Oct. 31, 1917 

*Nov. 21, 1919 

*Oct. 31, 1917 

*Oct. 22, 1915 

¢')*Oct. 27, 1916 

*Oct. 22,1915 

(:)*Oct. 27, 1916 

*Oct. 31, 1917 

*Nov. 21, 1919 

*Oct. 31, 1917 

*Oct. 22, 1915 

m*0ct. 27, 1916 

May 23, 1919 

Bufficr, Loui,, Employers Mutual Ins. Co., 61 
Broadway, New York. 

Dorweiler, Paul, Aetna Life Insurance Co., 
Hartford, Conn. 

Egli, W. H., Statistician, Zurich General Acci- 
dent & Liability Ins. Co., 431 Insurance Ex- 
change, Chicago, Ill. 

Elston, Jamels S., Assistant Actuary, Lifo Dept., 
Travelers Insurance Co., Hartford, Conn. 

Fedcr, Marcy, Assistant Examiner, New York 
Ins. Dept.,:165 Broadway, New York. 

Fletcher, Ni(:holas, Secretary, Workmen's Com- 
pensation Board, Winnipeg, Manitoba, Canada. 

ttaydon, George F., General :~[anager, Wiscon- 
sin Compensation Rating & Inspection Bureau, 
373 Broadway, Milwaukee, Wis. 

tIoage, Robe::t J., Chief Statistician, U. S. Em- 
ployees Compensation Commission, Washing- 
ton, D. C. 

Jackson, Edward T., "Statistician, Maryland 
CasualIy Co., Baltimore, Md. 

Jones, Loring D., Claim Auditor, State Ins. 
Fund, 411 Fifth Ave., New York. 

Kearney, T. P., Assistant Manager, State Com- 
pensation Insurance Fund, Denver, Colo. 

Levy, S. Leon, War Trade Board, Washington, 
D.C. 

McClure, Lanrence H., Colt's Patent Fire Arms 
Mfg. Co., ?TIartford, Conn. 

McGuire, Vincent G., Group Ins. Dept., Equi- 
table Life Assurance Society, 120 Broadway, 
New York. 

Miller, Tilford W., Travelers Ins. Co., Hartford,. 
Conn. 

Montgomery, Victor, Actuary, California Ins.. 
Dept., San:Francisco, Cal. 

Mothersill, E. V., Actuary, Standard Accident 
Ins. Co., Detroit, Mich. 

:Mueller, Louis H., Statistician, State Compen- 
sation InsUrance Fund, 525 Market St., San 
Francisco, Gal. 

Mfiller, Frit,~, New York Life Ins. Co., 346 
Broadway, New York. 

Newell, WilYam, Chief Safety Engineer, State 
Insurance Fund, 411 Fifth Ave., New York. 

Otto, Walter E., Treasurer and Actuary, Michi- 
gan ~_[utuai Liability Co., Detroit, Mich. 
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*Nov. 21, 1919 

*Nov. 15, 1918 

*Nov. 15, 1918 

Nov. 15, 1918 

Nov. 15, 1918 

Sept. 17,1919 

*Oct. 22, 1915 

*Nov. 21, 1919 

*Nov. ~1.1919 

o)*Oct. 27, 1916 

~l)*0ct. 27, 1916 

May 23, 1919 

Nov. 15, 1918 

Sept.17,1919 

*Oct. 22, 1915 

*Oct. 22, 1915 

*Oct. 22, 1915 
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Perkins, Sanford B., Actuary, Compensation & 
Liability Dept., Travelers Ins. Co., Hartford, 
Conn. 

Raywid, Joseph, Statistician, International Fire 
& Marine Ins. Corp., 3 S. William St., New 
York. 

Robbins, Rainard B., Instructor, Mathematics 
and Insurance, University of Michigan, 1113 
Ferdon Road, Ann Arbor, Mich. 

Schaefer, Walter A., Schenck and Schenck, In- 
surance Brokers, 1 Exchange Place, Jersey 
City, N. J. 

Spencer, Harold S., Aetna Life Insurance Co., 
Hartford, Conn. 

Sibley, John L., Statistician, United States Cas- 
ualty Co., 80 Maiden Lane, New York. 

Sullivan, Oscar M., Chief Statistician, Minne- 
sota Dept. of Labor, 01d Capitol, St. Paul, 
Minn. 

Tarbell, Thomas F., Actuary, Conn. Ins. Dept., 
Hartford, Conn. 

Tilson, Howard, Captain, Ordnance Dept., 
Frankford Arsenal, Philadelphia, Pa. 

Trench, Frederick H., Utica Mutual Ins. Co., 
239 Genesee St., Utica, New York. 

Voogt, Walter G., State Compensatioa Ins. 
Fund, 525 Market St., San Francisco, Cal. 

Waite, Alan W., Aetna Life Ins. Co., Hartford, 
Conn. 

Waite, Harry V., Statistician, Compensation & 
Liability Dept., Travelers Ins. Co., Hartford, 
C o n n .  

Warren, Charles S., Chief Statistician, Ocean 
Accident & Guarantee Corp., 59 John St., 
New York. 

Wilkinson, Alber~ E., Statistician, Standard 
Accident Ins. Co., Detroit, Mich. 

Williams, John F., Actuary, Tennessee Ins. 
Dept., Nashville, Tenn. 

Williamson, W. R., Assistant Actuary, Life 
Dept., Travelers Ins. Co., Hartford, Conn. 

Wood, Donald M., of Childs, Young & Wood, 
Insurance Exchange, Chicago, Ill. 

Woodman, Charles E., Chief Accountant, Ocean 
Accident & Guarantee Corp., 59 John St., 
New York. 
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*Nov. 21, 1919 Young,  Cha.des N.,  Ac t ing  Supt .  Scheci~le 
Ra~ing Dept. ,  Na t iona l  Workmen ' s  Compen- 
sat ion Service Bureau ,  13 P a r k  Row, New 
York.  

S C H E D U L E  OF MEMBER~ HIP ,  NOVEMBER 21, 1 9 1 9 .  

I 
I Fellows. A~oc l a t~ .  T o ~ l .  

1 [ 
145 45 190 

2 1 3 
143 44 187 

2 2 
3 2 5 

. . . . . . . .  4 6 10 

150 54 204 
. . . . . . . . .  4 4 
. . . . . . . .  150 50 

Membership, May 23, 1919 . . . . . . . . . . . . . . . .  
By withdrawal . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Additions: 
By election, Sept. 17, 1919 . . . . . . . . . . . . .  
By election, Nov. 21, 1919 
By examination . . . . . . . . . . . . . . . . . . . . . . . .  

Transfers from Associate to Fellow. 
Membership, November 21, 1919 .. 200 
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_~iBSTRACT FROI%{ THE IV[INUTES OF THE SIXTII _A_NNUAL 
MEETING, NOYEI~IBER 21, 1919. 

The sixth annual and thirteenth regular meeting of the Casualty 
Actuarial and Statistical Society of America was held at the Hotel 
:Pennsylvania, LTew York, on November 21, 1919. 

PresideR% Woodward called the meeting to order at 10 : 30 A.M. 
The roll was called, showing the following thirty-seven Fellows 
and ten Associates present: 

FELL 0 WS. 
BL,~-C~L~Im GnlH.~,  T. ]3. MooRE 
BUDLONG GRAI-IAM, W . J .  Mowm~Y 
BURHOP GREENE I~ICItOLAS 
CA~3~ACK HARDY OTIS 
CP~to, J . D .  JACKSON, C.W. OU~W,~TEn - 
DEKAY KING PALLA¥ 
DEARTII I~[IRKPATRICK SCHEITLIN 
DEUTSCttBERGEE LESLIE SENIOR 
DUBLIN LUmN SMITI-I 
FLYNN ~iC~ANUS VAN TUYL 
FONDILLER MAYCRINCK WOLFE, S. H. 
GOULD MELTZER WOODWARD 

]~[ULLIGAN 

ASSOCIATES. 
ACKERMAN :RAYWID WA]~]~EN 
EGLI SCIL4EFER WOODMAN 
McGuIRE SPENCER YOUNG, C. N. 
NEWELL 

The President's address was presented. 
The minutes of the meeting held May 23, 1919, were approved 

as printed in the Proceedings. 
The repor~ of the Council was read and, upon motion, adopted 

by ~he Society. The Council also reported that the plan to hold 
the May, 1920, meeting in Chicago had been tabled. 

The Council recommended the following tt~ree men for election 
to Fellowship in the Society, without examination, llnder the terms 
of Article I I I  of the C~nsti~ution : 

Henderson, Robert, Achmry, Equitable Life Assurance So- 
ciety, New York. 

l=[ookstadt, Carl, Expert U. S. Bureau of Labor Statistics, 
Washington, D. C. 
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Morrison, Charles E., Vice-President and General l~Ianager, 
Utilities Mutual Insurance Company, New York. 

After ballot, these nominees were declared duly elected Fellows. 
The Council reported that the following had been enrolled, with- 

out examination, as Associates: 

HAYDON, G . F .  TARBELL, T. F. 
PERKINS, S .B .  WILLI±MS, J. F. 

The Council reported that the following Associates had passed 
the necessary examinations and tad been admitted as Fellows: 

CARVE~, H.C.  OUTWATER, 0. E. (Miss). 
KIRKPATaICK, A.L.  VAN TUYL, H. O. 

The Council also reported that the following candidates had 
passed the n e c e s ~ ,  examinations and had been enrolled as As- 
sociates: 

JONES, L . D .  TRENCH, F. I:[. 
!V[OTHERSILL, I~. V. VOOGT, ~V. G. 
:RoBBINS, R.B.  YOuNe, C. N. 

The report of the Secretary-Trmsurer, a summary of which fol- 
lows, was read and accepted: 

"A t  the organization ef the Society, November 7, 1914, there 
were ninety-seven Fellows enrolled as charter members. Includ- 
ing those becoming members to-(lay, there are one hundred and 
fif.ty Fellows and fifty Associafes, a total of two hundred mem- 
bers. The membership of the Society has more than doubled 
during its first five years. 

"During the last fiscal year, November, 1918-November, 
1919, Volume V of the Proceedings has been issued. This vol- 
ume consists of Numbers :[1 a~d 12, which are the products of 
the two meetings held by the Society. One thou~nd copies of 
each number have been printed. The growth of the P?'oceed~ngs 
is shown in the following table: 

Volume. Numbers.  PaTes. Papers. Discussions. 

I 1, 2, 3 331 16 5 
I I  4, 5, 6 521 30 7 

III 7, 8 328 14 31 
IV 9, 10 4(,6 11 32 
V 11, 12 3(~4 10 16 

"Volume V, bound in buckram, has been furnished gratis to 
members in addition to Numbers 11 and 12." 
The Auditing Committee (Mr. Charles Hughes, Chairman) re- 

ported that the books of the Secri~,tary-Treasurer had been audited 
and his accounts verified. 

The Chairman of the Educational Committee, Mr. Albert It. 
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Mowbray, read its report, which recommended a revision of the ex- 
amination syllabus, effective in 1921. The Society voted to refer 
file report back to the Council with power to act. 

The Examination Committee (Mr. G. F. Michelbacher, Chair- 
man), submitted a report, of which the following is a summary: 

Examinations were held on May 7 and 8, 1919, throughout 
the United States. The following passed the examinations: 

Associa teship- -Par t  I I I  

ARNOLD, J.A. EDGERLY, L. (Miss) 
BAGLEY, R.E. ROBBINS, R. B. 
CooPER, H. F. (Miss) YouNo, C. N. 

Associateshlp---Part I V  

EvANs, W.E. TRENCH, F. H. 
JONES, L.D. VOOGT, W. G. 
]~IOTHERSILL, R.V. YOUNG, C. N. 
:RoBBINS, R. B. 

Fel lowsh ip - -Par t  I 

CARVER, It. C. 0UTWATE~, O. E. (Miss) 
KIRKPATRICK, A.L.  MUELLER, L. H. 

Fel lowsh ip - -Par t  I I  

CARVER, H.C.  OUTWATER, O. E. (Miss) 
KIRKPATRICK, A.L.  VAN TUYL, H. O. 

A vote of thanks was extended to the Editor for the efficient man~ 
nor in which he had performed his duties. 

The annua] elections were then held, and the officers and mem- 
bers of the Council, as stated below, were elected in the following 
order: 

President  . . . . . . . . . . . . . . . . . . . . . . . . . . .  Benedict D. Flynn 
Vice-President  . . . . . . . . . . . . . . . . . . . . . . .  George D. Moore 
Vice-President  . . . . . . . . . . . . . . . . . . . . . . .  William Leslie 
Secretary-Trea.~l.rer . . . . . . . . . . . . . . . . . . .  Richard Fondiller 
Edi tor  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G. F. Michelbacher 
Librarian . . . . . . . . . . . . . . . . . . . . . . . . . . .  Louis I. Dublin 
Member  of Council  (term to expire No- 

vember, 1921) . . . . . . . . . . . . . . . . . . . . .  Ralph H. Blanchard 
Member  of Council (term to expire No- 

vember, 1921) . . . . . . . . . . . . . . . . . . . . .  W. W. Greene 
Member  of Council (term to expire l~o- 

vember, 1920) . . . . . . . . . . . . . . . . . . . . .  S. Herbert Wolfe 

Recess was taken until 2 : 15 P.M. 
The papers printed in .this number were read or presented and 

those read at the last meeting of the Society were then discussed. 
Upon motion, the meeting adjourned at 5 : 15 P.M. 
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CONSTITUTION. 

(As A~ENDED ~[AY 20, 1918.) 

ARTICLE I.--Name. This org:~nization shall be called THE 
CASUALTY ACTUARIAL AND STATI~CTICAL SOCIETY OF AMERICA. 
Am~ICLE II.--Object. 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: 

ART~CL~ III.--MembersMp. ~Ihe membership of the Society 
shall be composed of two classes, Fellows and Associates. Fellows 
only shall be eligible to office or h~,ve the right to vote. 

The Fellows of the Society sh~.ll 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 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 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. Such examination may be waived in the 
case of a candidate who for a period of not less than two years has 
been in responsible charge of the statistical or actuarial department 
of a casualty insurance organizati,)n or has had such other prac- 
tical experience in casualty or social insurance as in the opinion of 
the Council renders him qualified f:~r Associateship. 

ARTICL~ IV.--Officers and Cou~,~cil. The officers of the Society 
shall be a President, two Vice-Pres~dents, a Secretary-Treasurer, an 
Editor, and a Librarian. The officers with ex-Presidents, ex-Vice- 
Presidents and four other Fellows shall constitute the Council. 

ARTICLE V.--Election of Officer~ and C. ouncil. The officers shall 
be elected by a majority ballot at (he 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 
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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 eli~ble for re~election at the same meeting. 

AmTICLE VI.--Duties of Officers and Council. The duties of the 
officers shall be such as usually appertain to their respective offices 
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.--Meet~ngs. There shall be an annual meeting of 
the Society on such date in the month of November 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. 

ARTICL~ VIII.--Quorum. A majority, or seven members, of the 
Council shall constitute a quorum. Twenty Fellows of the Society 
shall constitute a quorum. 

A~TICLE IX.--Expuls{on or Susp'ensio~ 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 helcl at least one month after notice of such proposed 
amendment shall have been sent to each Fellow by the Secretary. 

BY-LAWS. 
(As A~E}rDED OCTOBE~ 27, 1916.) 

ARTICL~ 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 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. 
II.  Discussion of papers. 
AI~TICLE II.--Council Meetings. Meetings of tbe Council shall 
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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 t~ 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. 

A~TICL~ III.---Duties of Offic,~rs. The President, or, in his 
absence, one of the Vice-President~., 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 oi the Society and of the Council, 
send out calls for the said meetin~.~, and, with the approval of the 
President and Council, carry on rite 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 authori:'ed 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 shall, under the gei~eral supervision of the Council, 
have charge of all matters connected with editing and printing the 
Society's publications. The Proc,;;d~ngs shall contain only the pro- 
ceedings of the meetings, original papers or reviews written by 
members, discussions on said papers and other matter expressly 
authorized by the Council. 

The Librarian shall, under the general supervision of the Coun- 
cil, 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, 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. If  such 
Fellow or Associate shall fail to p~y his dues within three months 
from the date of mailing such nctice, his name shall be stricken 
from the rolls, and he shall thereupon cease to be a Fellow or Asso- 
ciate of the Society. He may, however, be reinstated by vote of the 
Council, and upon payment of arrears of dues. 

ARTICLW V.--Amendments. Tl/ese 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 n:~tice of the proposed ~mendment 
shall have been sent to each Fellow by the Secretary. 
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RULES REGARDING EXAI~INATIONS FOR ADMISSION TO 
THE ~OCIETY. 

(As A:gENDED MAY ~0, 1918.) 

The Council adopted the following rules providing for the ex- 
amination 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. If  a 
candidate takes two parts in the same year and passes in one and 
fails in the other, he will be given credit for the part passed. 

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 e(lucation, 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 divided into two parts. /~o candidate will be permitted to present 
himself for Part I I  unless he has previously passed in Part I or 
takes Parts I and II  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 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 
*hesis on an approved subject relating to casualty or social insurance. 
Candidates electing this alternative should communicate with the 
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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 ~.n 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 thes~s. All theses submitted are, if 
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  I I  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 topici~ in order to obtain full credit. 

9. Special attenHon is called to the following ~mportant excepHon 
to the above rules effective as respects the year 1920. Examinations 
will be regularly held in May, 1920, 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 1921, candidates 
for Associateship will be expected, to pass in all four Parts of the 
Syllabus. 

SXLLABUS O~" I]XA~INATIONS. 

For Enrollment as Associate. 
Part I : 

1. Elementary algebra up ~ and including 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. Elementary differential ard integral calculus. 
3. Elementary calculus of fifdte differences. 
4. Theory of probability and least squares. 

Part  I I I :  
1. Compound interest and almuities-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 I V :  

1. Practical problems in sta~dstics. 
2. Policy forms and underwriting practice in casualty insur- 

ance, viz. : Personal acci,1ent, health, liability, workmen's 
compensation, ~idelity, surety, plate glass, steam boiler, 
burglary, fly wheel, automobile, workmen's collective, 
credit. 
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3. Practical problems in insurance accounting and statistics, 
including the preparation of annual statements. 

4. Insurance law, including the more important statutes of the 
United States and Canada relating to casualty insurance. 

For Admission as Fellow. 
Part I : 

1. Calculation of premiums and reserves for accident, sickness, 
workmen's compensation and other branches of casualty 
insurance. 

2. Inspection of ris]~s; 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. PrincipIes and'history of social insurance. 
~. 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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MAY 23, I920. 

THE EFFECT OF THE WAR 17PON THE DEVELOPMENT OF 
~OCL~L INSURANCE IN THIS COUNTRY. 

.ADDRESS OF T~R'E :PBE~.IDENT, ]3. D .  FLYNN. 

One of the principal objects 0f this Society is the promotion 
of actuarial and statistical science as applied to the problems of 
social insurance. In workmen's compensagon, one of the im- 
portant forms of social insurance which has been generally adopted 
in this country, members have c~ntributed most valuable service 
in applying scientific principles to the solution of the many in- 
tricate problems of that form of protection. In any future devel- 
opment of other forms of social insurance---as, for instance, work- 
men's sickness insurance or unemployment insurance the actuary 
and the statistician must be prepared to compile any data which 
may be available in making estimates of cost, and to work out upon 
a sound basis proper solutions (f  the new problems which will 
arise. Further, it is hoped that n:embers, because of their valuable 
knowledge of underlying insurance principles, will have an oppor- 
tunity to assist in framing the general plans for providing these 
insurance benefits. I do not meen to convey the impression that 
certain forms of social insurance~ such as compulsory worknnen's 
sickness insurance, will eventually be adopted in this country. 
There is a strong difference of opinion--first, as to the necessity 
for handling this country's problem in this way and, second, as 
to the means by which insurance benefits should be provided for 
its working classes. Whatever our opinionswith regard to the 
matter may be, we should, as persons who may be called upon to 
play an important and useful part in khe working out of insurance 
costs and plans, keep in touch wiih developments which may have 
an effect upon the whole movement. Thinking along these lines, 
it has occurred to me that it WOldd be interesting and profitable 
for us to review today the important changes which have occurred 
in the financial and economic coLdition of the wage earner since 
the beginning of the World War--an4 which are attributable to it 

12 16~ 
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--and the effect which these changes have had upon the develop- 
ment of the social insurance movement in this country. The 
changes in wage level, cost of living, hours or labor, working con- 
ditions, later on the development of the idea of thrift through 
Liberty Loan and Thrift Stamp campaigns, and last but not least, 
the advent of prohibition, have all been important factors. I t  is 
practically impossible to measure exactly the effect of these changes 
in conditions, but it should be profitable to review them, to rate 
their importance so far as possible, and to draw our own conclu- 
sions as to their probable effect. 

Before taking up this study, let us review briefly the nature of 
social insurance, its scope and the various means proposed for 
providing it. Social insurance has as its object the relief of the 
working classes and their dependents from loss due to accident, 
sickness, invalidity, old age and unemployment. As one writer 
has put it, it is a means of securing " the  solidarity of the working 
classes by systems of insurance, against overwhelming disaster." 
Some writers consider it as the means by which the community 
can meet its obligation to better the condition of the wage earn- 
ing class by providing relief against the human misfortunes re- 
ferred to. 

Dr. Rubinow, in his book "Social Insurance," restricts the 
beneficiary class (presumably of the compulsory form of insurance) 
to those who are not financially able to pay for commercial in- 
surance. Although other writers do not confine the class so 
closely, it is apparent that they consider the beneficiaries to be 
members of a wage earning class who are not able because of 
inadequate wages to help themselves by means of insurance or in 
other ways against human misfortunes and weaknesses. 

Social insurance benefits may be provided by the compulsory 
method or by voluntary means. The compulsory form of in- 
surance would be put into effect by means of a federal or state act 
--as, for instance, the acts providing compensation of workmen for 
industrial accidents. Many advocates of the compulsory form 
believe that such a plan can be worked out satisfactorily only by 
means of a monopolistic governmental agency while others believe 
that to provide the protection as in work-men's compensation, by 
competitive insurance carriers of various kinds--such as state 
funds, mutual organizations or commercial insurance companies-- 
would be the most efficient method of providing this protection. 
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The voluntary means for providing social insurance depends upon 
the voluntary effort of the woiker hi~nself, or of his employer, 
or of both jointly. The benefits are obtained through associations 
financed by the employee, the employer, or both jointly, by means 
of fraternal orders, labor organizations or commercial insurance 
carriers. 

How has the financial and economic condition of the wage earn- 
ing class of this country change.] since the commencement of the 
World War ? Wages have incre:~sed greatly--and so has the cost 
of living. I t  is not necessary to utilize the large volume of re- 
liable statistics which is available to support this statement. The 
cost of the necessities of life h'tve increased but the pay of the 
wage earning class, particularly the unskilled labor, has kept 
pace fairly well with this abnormal increase. A comparison of 
index numbers showing the com se of average Weekly earnings in 
New York State factories with the course of retail food prices in 
the United States from June 1914 to the present day, shows that 
although food prices have been g,.'nerally in advance of the average 
weekly earnings during the past few years, the situation has 
changed in the past eight or niile months. Weekly earnings are 
now in advance of retail food price figures. A comparison of 
index numbers for relative earnings per hour in eleven prominent 
industries during the war period, or through 1919, with those for 
the cost of living for a corresponding period shows that in six of 
the eleven, earnings had increased more rapidly than the cost of 
living. Because of the more ra:i?id increase in the rate of wage 
during the past eight or nine months, it is probable that today in 
a large number of these industries the increase in earnings per 
hour would be greater than th(; increase in the cost of living. 
These statistics which seem to be the best available, may not prove 
conclusively our assertion with regard to the ra~e between the 
worker's earnings and his cost o f  living. Statistics published 
periodically by the United State:~ Department of Labor, however, 
show that with the exception of a few cases in the income group 
of less than $900 per annum in certain sections of the country, 
there is a comfortable surplus shown in the family budget of all 
income groups over total yearly expenses. If further evidence is 
necessary, we can turn to the retail merchant of necessities or lux- 
uries who can give testimony tha~; the wage earner during the past 
few years has been his best customer. I t  seems to be a safe con- 
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elusion, therefore, that the financial condition of the wage-earning 
class has improved greatly since the beginning of the World War. 
He has enjoyed general prosperity as compared with his financial 
condition prior to three or four years ago. 

Coincident with the improved financial condition of the wage 
earner, there has been a marked improvement in his hours of 
work and working conditions. During the war period, because 
of the pressure for production and the consequent demand for 
labor, overtime work was done in many industries. The eight, 
hour day movement made rapid progress, however, so that it is 
now established in practically all branches of industry as the basic 
working period. The observance of the Saturday half-holiday has 
further reduced the 48-hour week to 44 hours. Shop conditions 
of workers have also been improved. The prosperity which has 
come to employers has enabled them to put back into the plants 
part of their extra profits for improvement of working conditions. 

Unemployment due to the scarcitDr of work has been reduced to 
a minimum. An examination of employment conditions in the 
United States in the period March to June 1919 showed a marked 
falling off in the labor surplus. The demand for labor, partic- 
ularly unskilled workers, was never so great as at present. The 
ease with which older men have obtained work has effected another 
feature of the whole problem to the extent of decreasing somewhat 
the need for old age pensions, l~ien who five or ten years ago 
were, because of scarcity of work, dependents and subjects for old 
age pension help are at present earning good wages upon work 
which is not too heavy for their reduced strength. 

Thrift, which may be considered as an offset to the necessity 
for compulsory social insurance, has been materially developed 
since the be~nning of the war. The Liberty Loan ancl Thrift 
Stamp campaigns which went into the factories and other work 
places stimulated and developed the idea of saving. It  is difficult 
to show in a convincing way the growth of the habit of thrift. 
Reports of enormous increases in savings bank deposits are not 
conclusive. With the budget of the average worker showing a 
surplus, however, he has been a more willing listener to the savings 
plans of employers and of savings organizations, with ~he result 
that a larger percentage of wage earners have saved and a larger 
part of their earnings have gone into savings accounts. 

The effect which the coming of prohibition has and will have 
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upon the economic condition of the wage earner is an interesting 
speculagon. In those states Which adopted prohibition several 
years ago the general testimon:7 of employers was that the con- 
dition of the worker was greatly improved--he kept himself and 
his family in better condition, worked steadier and therefore 
earned and saved more money. I t  is probably too early to look 
for the effects of National Prohibition. There have been state- 
ments by various employers, however, that they have already begun 
to see the good effects not only iI: the steadiness of certain elements 
of their working forces but also ~ in the improved home conditions 
of these employees. On the othi~r hand, there is a feeling current 
that the inability of certain clas~;es of workers to obtain their beer 
or wine has left them in a restless frame of mind. I t  is felt by 
many employers that part of th~ general unrest among the work- 
ing classes in this country today is clue to the changed conditions 
brought about by prohibition. :Ynrest undoubtedly has the effect 
of causing the worker to shift from one position to another, to 
listen with an attentive ear to the agitator and produces a willing- 
ness to go on strike, the net result being to lower the general 
economic condition of this cla%s. Considered from all angles, 
however, it seems safe to assert ttmt the prohibition of strong drink 
is having a good influence and Will be an important factor in im- 
proving the economic condition of the wage earning class. 

To sum up, we can safely say that the financial and economic 
conditSon of the wage earner has' improved greatly in the past few 
years. Wages have increased an:~ in spite of the great rise in the 
cost of living, the result has been a condition approaching prosperity 
for the working classes. Hour~:~ of labor have been shortened~ 
working conditions have been improved and there is practically no 
labor surplus. Thrift has been encouraged and developed. 
Finally, prohibition has begun to have its effect in helping to lift 
the wage earner to a higher economic status. 

It  would appear that this change in the wage earner's condition 
has had two important effects u~'on the development of the social 
insurance movement in this country. First, it has lessoned the 
need for the compulsory form of social insurance and, second, it 
has greatly developed voluntary methods of pro~iding the pro- 
tection. W~th regarcl to the flrst ~ effect, the fact must be admitted 
that changed conditions have greatly lessoned the number of 
people in this country who require assistance in this form. There 
are, it is true, certain cla~es of workers whose earnings have not 



174 EFFECT OF TH E WAR UP01~ THE 

increased sufficiently to meet increased living costs--as, for in- 
stance, teachers, some salaried workers and certain small divisions 
of the wage earning class. There is also a small class of individ- 
uals who are still in the condition of poverty or near-poverty. 
I t  must be, however, that the last .mentioned either are not able 
to earn or have no wage earner upon whom they can depend. 
Considering the wage earning or small salary classes as a whole, 
however, the statement can safely be made that the part who are 
in need of compulsory social insurance benefits at this time is com- 
paratively small. 

Unemployment insurance, disregarding the needs of striking 
workmen, is almost unnecessary at this time. The necessity for 
old age help is lightened to some extent by the emplo)~nent at 
good wages of many more old age workers. I f  one should read 
any one of half a dozen volumes upon the subject of social in- 
surance, I am certain that he would agree that the class for which 
social insurance benefits of a compulsory character are urged does 
not contemplate one whose economic and financial condition is 
that of the wage earner today. Those for whom social insurance 
benefits are urged by these writers now exist only in a compara- 
tivelyly small class whose condition would more nearly need 
charity or other voluntary financial assistance. If  we accept Dr. 
Rubinow's designation of those who should be the beneficiaries of 
compulsory social insurance as the working class which cannot 
afford commercial insurance, we must admit that there are com- 
paratively few at the present time in this division. 

In this connection it should be noted that the state workmen's 
health insurance bill, known as the Davenport Bill, which was 
passed two years ago by the Senate of New York State but defeated 
in the House, was when introduced at the last session of the New 
York Legislature accompanied by a statement that the proponent 
did not intend to urge its passage at this time. I t  may be that the 
Association for American Labor Legislation which prepared the 
bill felt that in view of the present changed conditions of the wage 
earner, this was not the proper time to urge legislation of this 
character. 

The second, and perhaps most interesting, effect of the changed 
conditions is shown in the great increase in the effectiveness and 
diversity of the methods by which the worker can obtain protection 
by voluntary means. The workman has had the money to pay for 
his insurance and the employer, who has likewise enjoyed pros- 
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perity during these years, has been willing to help or in many 
cases completely finance the co~,~t. The influenza pandemic and 
other developments have shown to the worker the great necessity 
for protection in event of sickne~is or death. Industrial insurance 
companies--both life and accideiLt-- report enormous increases in 
the amount of insurance issued'to industrial workers. A large 
volume of ordinary insurance has been sold also to workmen who 
prior to a few years ago purcl:ased industrial insurance. Era- 
ployees mutual benefit associations conducted in connection with 
industrial establishments have been reorganized and membership 
greatly increased. ~Ioreover, m~.ny new beneficial associations of 
this character have been started. 

There is a further most intere:s~ing and significant development 
during the past few years of tt.e voluntary means of providing 
social insurance benefits--hamelin- , Group insurance. This form 
of protection as related to Life insurance is ordinarily paid for 
entirely by the employer and prbvides protection for the depend- 
ents of his employees. The general prosperity of the employer 
has given him the means and his desire to better his relations 
with his employee has given him the inclination to provide this 
protection. Group insurance, which did not gain much headway 
before 1915, has grown at a rapid rate, practically doubling in 
volume during the year 1919. At the end of that year the total 
volume of insurance in force amounted to $1,084,515,433, insuring 
approximately 1,350,000 employees. Production is going ahead 
in 1920 even faster than during 1919. At the rate at which the 
idea is being adopted by employers throughout the country, it is 
not unreasonable to suppose that within two years, if general in- 
dt, strial conditions do not change greatly, five million employees 
will be provided protection by this means. Considering the com- 
paratively short period of its gr!)wth, the results in Group Life 
insurance are impressive. They mark an important and possibly 
significant development of the v(,luntary means of providing one 
form of social insurance benefit. 

Group Accident and Health :'nsurance, although it has been 
developed to its present form onl~ within the past year, is already 
growing rapidly. This form of protection is ordinarily paid for 
partly by the employer and partly by the employee. By means of 
it the employee receives indemnitj- in case of sickness or accidental 
injuries which are not provided-for under the compensation act. 
With workmen's compensation and group accident and health in- 
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surance, the worker is protected against loss of time due to either 
accident or sickness of any kind. I t  is believed by underwriters 
that in this form of protection a practical plan for providing 
accident and health benefits suited to the workman's needs has 
been obtained. Probably not more than 200,000 employees are 
protected at the present time, but as the education of the employer 
and the employee to the advantages of blanket insurance of this 
kind progresses, it is clear that it will take an important place as 
one of the means for obtaining voluntarily social insurance benefits. 

There has not been a great increase in the number of industrial 
corporations which have installed old age pension plans, as one 
might expect offhand, as an accompaniment of the general pros-  
perity of the employer in recent years. This may be due in part 
to the fact that the older men prefer to continue to work at good 
wages rather than to retire. There have been new plans installed, 
however, particularly in the case of large corporations, so that some 
progress has been made in this branch of social insurance. 

The foregoing remarks are intended simply as a review of the 
effects upon the development of social insurance of the changed 
conditions of the wage earning class since the commencement of 
the war. I t  is not claimed that present conditions are an index of 
a permanent condition. I t  has been shown, I believe, that the 
need for compulsory social insurance has been lessened and the 
voluntary means has been greatly developed in the past few years 
Whether or not conditions will continue so that the foundation 
for the solution of the social insurance problem in this country 
by voluntary means will be laid, is an interesting question. We 
know that the recent past has been a period of inflation. There is 
a period of deflation and readjustment to come---in fact, it has 
already begun. How the financial and economic condition of the 
wage earning class will change during this period of deflation, no 
one can tell. Most students are of the opinion, I believe, that the 
permanent status of the wage earning class in this coufitry after 
readjustment will be a vast improvement over that of pre-war 
days. I t  is the personal opinion of the writer that the develop- 
ment of the voluntary means of providing insurance for the work- 
man resulting from the changed conditions of the past few years 
will have a permanent effect upon the social insurance movement 
in this country and will postpone the day when social insurance 
of a compulsory character will be considered as necessary by the 
wage earning class, the employer, or the public in general. 
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AN .~kNALYSIS OF I-IEALTI-I CLAIMS BY DISEASE. 

B'Y 

ROBERT J. ~I(~IANIJS. 

The conservation of the public :health is the subject of much dis- 
cussion at the present time. The: economic loss due to illness has 
been calculated from various sources of information and the most 
efficient means of providing a rer~edy, whether in the form of pre- 
vent-ion campaigns or systems of insurance, is wktely debated. On 
the assumption that it would be interesting te learn what forms of 
illness are responsible for loss payments in the Health Insurance 
business the present analygs of The Travelers Insurance Com- 
pany's paid claims was undertaken. 

The tabulation is entirely c0n~lhed to claims presented by what 
are considered the best risks uflder the commercial form, the 
clerical, professional and commercial occupations in the preferred, 
extra preferred and selected ordinary rates and white males only 
are considered. The total of p£icy years 1914, 1915 and 1916 
representing illness contracted during the calendar years 1914 to 
1917, inclusive, is the basis of th(i: analysis. The well known fac- 
tors, such as careful selection of  risks, policy limit, cancellation 
clause, refusal of renewal, which make the facts drawn from sta- 
tistics of carriers so difficult of application to morbidity in general, 
are of course present in this data and in some instances are very 
apparent. Nevertheless, a condition of sickness being duly estab- 
lished and in accordance with the practice of the business certified 
by an attending physician, the results afford an interesting exhibit 
of the frequency and severity of ;]ifferent diseases. 

The policies which are involved in the analysis cover all diseases 
and provide a limit of fifty-two weeks indemnity. On claims where 
payment was made for both house :confinement and non-house con- 
finement the periods of disability are combined which brings the 
data to a basis of disability from si¢~kness while totally incapacitated 
from work. A separation is made by age periods and tables are 
compiled for combinations of the Various diseases in groups relat- 
ing to the different systems of the body together with complete 
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exhibits subdivided to specific diseases. Table I presents the num- 
ber of claims and per cent. ; Table I I  shows the days of disabili~ 
and the per cent. and Table I I I  gives the average number of days 
disability per claim for the various systems of the body and are 
summaries of the detailed data in Table VI. 

Referring to Table I, All Ages, the predominance of Influenza 
among ailments encountered in this kind of business is immediately 
noticed. This disease stands first contributing 27.88 per cent. of 
all cases. I f  we combine it with throat affections and respiratory 
diseases we have 50.09 per cent of all cases. One half of all claims 
presented are thus accounted for at once. As most of us l~ow 
from experience the period of disability caused by Influenza usually 
is not great and this particular tabulation gives an average of 11.4 
days per claim, but it should be remembered that the period under 
observation does not include the extremely virulent and costly 
epidemic of 1918-1919. This comparatively short disability period 
causes Influenza to take third place in severity measured by days 
as shown in Table I I  and a combination with throat and lung 
affections produces 32.07 per cent. of all disability. I t  will be 
noted in Table I that the distribution of cases of Influenza is fairly 
constant throughout the different age groups. 

Diseases of the Digestive System are second in rank by occur- 
rence and this position is maintained excepting for the age group 
25 to 29 where throat affections which rank third rise slightly 
above it. The number of claims for Diseases of the Throat are 
most frequent in the early ages holding second place in the group 
25-29 and steadily decreasing beyond age 29. 

General Diseases are above the average up to Age 24 then drop- 
ping below and remaining to :Age 40 where an increase is noted 
which can be traced to Myalgias and Rheumatic conditions. 

Respiratory Diseases are fifth in order and up to Age 40 are 
below the average, but from that point are constantly over average. 

The non-venereal diseases of the Genito-Urinary System and the 
diseases of the Circulatory System are more frequent in the older 
ages. 

In Table I I  which presents the days of disability and per cent., 
we find that Digestive System ailments are in first place in the All 
Ages column and alternate between first and second place through- 
out the age groups. The very large proportion from this cause 
for Age 19 and Under can be traced to Appendicitis cases con- 
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tributing 20.89 per cent. and an ischio-Rectal Abscess claim caus- 
ing 13.66 per cent. of all disability. 

l~ext in order are the General Diseases and these ailments move 
up to first place from Age 25 to 34 where tuberculosis of the lungs, 
malignant tumors, and myalgias show a marked increase. The 
largest number of cases of tuberculosis of the lungs found in any 
age group is fifteen in Age 25-291 group. 

Influenza steadily holds third place in amount of disability 
contributed and there is no great change between age periods. 

Diseases of the Nervous System hold fourth place for All Ages 
and in the age distribution steadily ascend from 3.68 per cent. at 
Ages 20-24 to 15.41 per cent. at'40-44 followed by a decrease 
1.3.19 per cent. during the next fiv~e years and then again mounting 
to reach 17.11 per cent. for Ages '55-60. 

Respiratory Diseases follow ran~dng fifth, and appear to be more 
severe in the Ages beyond 35. : 

Throat affections are of next iTr'portance and it will be seen that 
the younger ages are over averag,? conforming with the compara- 
tively greater incidence for those ages shown in Table I. 

Skin Diseases rank seventh wi;h age groups 20-24= and 45-49 
the largest contributors. 

The first seven Disease groupings are responsible for 91.89 per 
cent. of all cases and 89.55 per cent. of all disability. 

Table I I I  presents the average length of period of disability in 
days per claim. The ratios for all Diseases clearly indicates a 
steady increase of the disability p(~riod with age. I t  will be noted 
that the diseases which cause the' longest disability are least fre- 
quently encountered. Thus, the Circulatory System furnishes 
about one per cent. of all claims but causes a sixty day disability 
period. 1Vervous System ranks s~venth in number but averages 
50.6 days per claim. Geni~o-Urlnary (Non-Venereal) ninth in 
number, 33.1 days; Venereal Diseases, thirteenth in number, 25.9 
days. The data is undoubtedly affected at this point by the opera- 
tion of the cancellation clause an,} the failure of policyholders to 
present claims for disability due tO Venereal Disease. 

Tables IV and V are exhibits of the summarized data by State 
Groups and Table VII  shows the sfme information in detail. The 
subdivision consists of Group 1--~ew England, New York, New 
Jersey and Pennsylvania; Grou~'. 2--the north central states; 
Group 3--a belt of states across th:~ center of the country from the 
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Atlantic to the Kansas-Colorado boundary; Group 4---the South; 
Group 5-- the  far West. The following is a list of S e  states corn- 
prising each group. 

Group I Group ~ Group 8 

Maine Ohio Delaware 
New Hampshire Indiana Maryland 
Vermont Michigan District of Columbia 
Massachusetts Illinois Virginia 
Rhode Island Wisconsin West Virginia 
Connecticut Iowa North Carolina 
New York Minnesota Tennessee 
New Jersey Nebraska Kentucky 
Pennsylvania North Dakota Missouri 

South Dakot~ Kansas 

Group 4 Group 5 

South Carolina Montana 
Georgia Wyoming 
:Florida Colorado 
Alabama New Mexico 
Mississippi Arizona 
:Louisiana Utah 
Texas Idaho 
Oklahoma Nevada 
Arkansas Washington 

Oregon 
California 

The outstanding features of Table IV  which shows the number 
of claims are the wide departures from average in groups 3 and 4. 
The ever present and dominating Influenza leads as usual with the 
exception of Group 4 (the South) where claims for disease of the 
Digestive System are found to be more frequent and it  will be 
noted that their percentage 23.90 is greater than in any other 
group. This increase is spread fairly evenly over most of the dis- 
eases in the ~ o u p  with a few exceptional increases such as Auto- 
Intoxication having 5.91 per cent. as compared with an average of 
1.47 per cent.; and Hemorrhoids, 3.02 per cent.--average, 1.43 per 
cent. 

The Influenza ratio in the Southern states group is lower than 
in any other and the same is true for Respiratory Diseases and 
Throat  Affections, but on ~he other hand ~here is an increase in 
Digestive Diseases and also in General Diseases. Among the latter 



TABLE I. 

NU~rBER OF CLAI~fS AND PER CENt. 11~1~ DISEASE GROUPS BY A0E ~ERIODS. 

In f luenza  . . . . . . . . . . . . . . . . . . . .  
O t h e r  genera l  diseases . . . . . . . . .  

C i rcu la to ry  sys tem . . . . . . . . . . .  
Resp i r a to ry  s y s t e m  . . . . . . . . . . .  
Diges t ive  sys t em . . . . . . . . . . . . .  
G e n i t o u r i n a r y  ( n o n : v e n e r e a l ) . .  
~ k i n  . . . . . . . . . . . . . . . . . . . . . . . .  

G e n i t o u r i n a r y  (venereal)  . . . . .  
E y e  . . . . . . . . . . . . . . . . . . . . . . . .  
E a r  . . . . . . . . . . . . . . . . . . . . . . . . .  
T h r o a t  . . . . . . . . . . . . . . . . . . . . . .  

Nose . . . . . . . . . . . . . . . . . . . . . . . .  

All Ages, 

U ¸ 

.3 ,105 :27 .88  

.1;377 12.37 
, ~28  ~ ~,7-~ 
• 105 .94 
• 976 8.76 
. 1 , 9 1 2  17.17 
. 251 2.25 
• 837 7.52 
• 23 .21 

124 1.11 
• 125 I 1.12 
• 1,498 113.45 
. 276!  2.48 

19 and 
Under. 

10 15.62 

:! :ii 
2 0 - 2 4 .  

217 i 
, 1 1 1  : 

19 i 

159 ' 
18 :  
69 I 

2 
12 
13 

130 
21 

13.11 
2.2~ 

.82 
8.15 

18.76 
2.13 
8.15 

.24 
1.42 
1.53 

15.35 
2.48 

25-29. 36-34. 35-39. 40-44, 45-49. I r~0~54. 55-00. 

5 1 5  . . . .  1 . . . . . .  26.84 592 !28.75 583 28.30 1472 
1216 11.26 242 111.75 247 11.99 ]224 

o~ 13:23 95 [ a;.Ol 90 4:37 [116 
10 .52 10] . 4 9  18 .87 16 

1431 7 4 5  146 7 0 9  175 8.50 180 
332 i17.29 398  !19.331337 16.36 '272  

41 2 A 3  22 1.07 46 2.23 45 
140 7.29 136 6 .61 ,174  8.45 133 

1 2  ~ 3 i .15 i 3 .15 1 
19 .99 27 131 26 1.26 21 
27 1.41 22 1 . 0 7  25 1.21 15 

342 17.83 308 ]14.961295 14.32 206 
60[  3.13 58J 2.81 41 1.99 40 

27.11 
12.87 
6.66 

.92 
10.34 
15.62 
2.58 
7.64 

.06 
1.21 

.86 
11.83 

2.30 

402 29.4 ~ ] 
189 13.8 i 
74  5.42 I 
17 1.24 

123 9.,00 
216 15.81 

40 2.93 
103 7.54 

1 .07 
9 .66 

13 .95 
145 10.611 

34 2.49]  

'~ ,; 6B '  . 

i i 0 

198 26.~7 lO8132-~ 
100 13.31,  3• ,11.51 
45 ¢00 27 8.18 
20 2.061 71 2.12 

102,13.58 35 10.01 
128 17.0~ i 5o 16.97 

27 3.60 I 1 1  3.33 
58 7 . 7 2  23 i 6.97 

1.07 1 ~ .30 
.93 2 i .61 

1~ 5.86 16 4.85 
1.86 6 1.82 



TABLE II .  

:DAYs OF I)ISABILITY AND PER CENT. FOE DISEASE GROUPS BY A0E P~IODS. 

Influenza . . . . . . .  
Other general 

diseases . . . . . . .  
Nervous system.. 
Circulatory 

system . . . . . . .  
Respiratory 

system . . . . . . .  
Digestive system 
Genit~-urinary 

(non-venereal). 
Skin . . . . . . . . . . .  
Genito-urinary 

(venereal) . . . .  
E y e  . . . . . . . . . . .  
Ear . . . . . . . . . . .  
Throat . . . . . . . .  
Nose . . . . . . . . . .  

All Age~. 

Days 
Dlsab. %. 

35,2£ 15.36 
45,376 19.81 
26,726 11.65 

6,308 2.75 

21,625 9.43 
46,288 ~0.19 

8,316 3.63 
13,377 5.83 

595 
2,o  
2,343 1.02 

16,691 7.28 
4,386 1.91 

19 and Under. 

Days 
Olsa. %- 

1;o {15.  
183__ ]15.93__ 

27 2.35 
504 i3.87 

17 1.48 
.52 

11~ 5.48 1.22 
.87 

135 11.75 
I0 .87 

20-24. 

Days 
Dlsab. %, 

2,085 15.72 

2,365 17.84 
488 3.68 

457 3.44 

1,352 10.19 
3,122! ~3.54 

398 3.00 
972 I 7.33 

38 I .29 
2921 2.20 
164 1.24 

1,169 : 8.82 
359 2.71 

25-29____~ 30-__34: 3_~ 

Days Days Days 
Dlsab. I %' DIsab. %" DIsab 

5,2181  .2316,i57  6.52 6,345 
8,081 23.6O 18,934 [:33.97 7,343 
2,380 6.9513,646 { 9.78 4,892 

2 3 6  .69}ll226} .61 583 

2,940 8.58,3,0(O, 8.05 4,781 
7,358 21.48 }7,965 l: ',1.37 ~,828 

1,118 3.26 I 606 , 1.63 [1,696 
1,610 4.7011,745 4.68~,667 

330 .961 801 . 2 1 [  70 
332 .97 I 481 [ 1.29 | 449 

1.341 5181 1.39 [o 
3,443 10.05 [3,103 I 8.33 ~3,146 

749'2.19 1 807 t 2.17 ] 740 

35-39. .' 40-44. 

Days 
%" Disab. I %' 

15.15 5,895 15.19 

17.53 [7,457 19.23 
11.68 5,977 15.41. 

1.39 1,022 2.63 

11.41 14,119 10.62 
:1.06 6,814 17.56 

4.05 ]1,200 3.09 
6.37 12,302 5.93 

.17 I 8 .02 
1.07 I 234 .60 

.84 I 383 .99 
7.51 [2,721 7.01 
1.77 I 667 1.72 

45--49_ 5__~ 

Days Days 
Disab. %" Dlsab. 

5,- 1  ,718 

50-54. 

% 

2,718 !.2.28 

5,751 18.52 
~,095 3.19 

786 2.53 

2,290 7.37 
5,195 9.95 

1,710 5.51 
2,306 7.42 

6 .02 
138 .44 
184 .59 

1,970 6.34 
611 1.97 

3,446 .5.56 
3,624 ( .6.36 

2,196 9.92 

2,519 1.38 
3,922 .7.71 

1,118 5.05 
1,242 5.61 

77 .35 
243 1.10 
734 3.32 
301 1.36 

1,816 
1,624 

g02 

595 
1,580 

453 
527 

6 
30 

270 
142 

19.13 
17.11 

8.45 

6.27 
16.64 

4.77 [ 
5.55 

.06 I 

.32 
2.84 
1.50 
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TABLE III. 

DAYS OF DISABILITY PER CLAIM FOP DISEASE GROUPS BY AOE PERIODS. 

I n f l u e n z a  . . . . . . . .  
Other general 

diseases . . . . . . .  , 
Nervous system.. 
Circulatory system 
Respiratory 

system . . . . . . . .  
Digestive system. 
Genito-urinary 

(non-venereal) . 
Skin . . . . . . . . . . . .  
Genito-urinary 

(venereal) . . . . . .  
Eye . . . . . . . . . . . . .  
E&r . . . . . . . . . . . . .  
Throat . . . . . . . . . .  
Nose . . . . . . . . . . . .  

All diseases . . . .  

11.4 lO:O 
33.0 ]18.3 
50.6 
60.1 

22.2 9.0 
24.2 36.0 

33.1 ]17.0 
16.0 6.0 

25.9 63.0 
16.3 14.0 
18.7 10.0 
11.1 111.3 
15.9 ! 5.0 
20.6 18.0 

19.6 ', 

22.1 
14.1 

19.oi 
24.31 
12.6 I 

° 

15.7 

I 

12.5 12.5 • 1o41o; l :  
'. 137'.4 36.9 29.7 33.3 30.4 
I ]38.4 38.4 54.4 151.5 55.3 

/23.6 22.6 32.4 63.9 46.2 

! 20'6 T20 6 27 3 '22 9 18.6 
!22:2 2o:o 26:  ,25:1 12~o7 

: ' 273 ;275 3691267 
11,51218 li3171~ 4~.822.4 

17.(} 23.5 1 .1 ,25.5 14.2 
10.1 10.1 10.7 13 2 13.6 
12.'513.9 18.o 116.7 ~18.o 

I 17.~ !18.1 120.3 122.3122.7 

34.5 47.8 I 
80.5 1 60.1 

109.81114.6 1 

24.7 17.0 

41.4 41.2 I 
21.4 22.91 

I ¥.o 
34.7 1 15.0 I 
16.7 16.9 
21.5 23.7 
29.5 28.8 

~Ialaria claims are an importan:) factor and an .increase is also 
shown for Typhoid.  The largest percentage for Malaria appears 
in the Central  states where 5.93 per cent. of all claims is for  tha t  
disease as compared with 1.62 per cent. in All Groups. I n  the 
Southern  states it  furnishes 5 .36:per  cent. Typhoid Fever con- 
t r ibuted 1.20 per cent. of all c]airns in the Central states and 1.51 
per cent in the Southern states  aa compared with the average of 
0.83 per cent. in the total experien<e. There is, therefore, a notice- 
able decrease in diseases of a respil!atory nature and an increase in 
general diseases, part icularly Malaria, and disturbances of the 
digestive system in the Southern castes and we notice this transi- 
t ion gradually taking form througt': the Central  states as compared 
with the closer adherence to aven~ge conditions exhibited by the 
other ~oups .  
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TABLE IV. 

~TU/~IBF, R OF ~LAIT~fS AND P~¢ CENT. FOR DmZASS OSOUPS BY STA~ LO~ATmN. 

Influenza.  
Other  general diseases . . . . . . .  
Nervous system . . . . . . . . . . . .  
Circulatory system . . . . . . . . . .  
Respiratory system . . . . . . . . .  
Digestive system . . . . . . . . . . .  
Genito-urinary (non-venereal) 
Skin . . . . . . . . . . . . . . . . . . . . . .  
Genito-urinary (vene rea l ) . . .  
Eye . . . . . . . . . . . . . . . . . . . . . . .  
Ea r  . . . . . . . . . . . . . . . . . . . . . . .  
Throa t  . . . . . . . . . . . . . . . . . . . .  
Nose . . . . . . . . . . . . . . . . . . . . . .  

All GrouPs. 

~r,. I 
~ms. I 

3,105 
1,377 

528 
105 
976 

1,912 
251 
837 

23 
124 
125 

1,498 
276 

I . %' 

27.88 
12.37 
4.74 

.94 
8.76 

17.17 
2.25 
7.52 

.21 
1.11 
1.12 

13.45 
2.48 

Group I. 

No. ] ~, 
Claims. 70. 

Group 2, 

No. ~ .  
Claims. 

Group 3. 

No, 
Claims. %" 

Qrou 4. 

I 
No. 

Claims. ! %. 

182 
89 
39 

60 
124 

22 
45 

97 
16 

30.03 
10.99 
4.06 

.63 
9.24: 

17.10 
1.86 
6.71 

.11 
1.34 
1.12 

I 14.N) 
2.31 

1~623 28.50 L 806 
(i31 11.09 295 
289 5.08 109 

63 1.11 17 
556 9.76 248 
900 15.81, 459 
114 2.00[ 50 
457 8.02~ 180 

8 .14 3 
54 .95 36 
69 ,  1.21 30 

776 I 13.63 389 
154 I 2.70 62 

24.74 
17.02 
4.65 

.97 
6.30 

19.12 
3.45 
6.82 

.37 

.97 

.82 
12.52 

2.25 

330 
227 

62 
13 
84 

255 
46 
91 

5 
13 
11 

167 
30 

22.53 
18.55 
3.99 

.82 
3.84 

23.90 
2.61 
8.79 

.83 
1.92 

.82 
9.48 
1.92 

164 
135 

29 
6 

28 
174 

19 
64 

6 
14 

6 
69 
14 

Group 5. 

No. [ 

!26.11 
12.77 
5:59 

6 .86 
8.61 

17.79 
3.16 
6.46 

1 .14 
7 1.00 
9 1.29 

13.92 
2.30 

O 

t~ 



TABLE V. 

DAYS OP DISABILITY AND PER CENT. POE DISEASE GEOUPS BY STATE LOCATION, 

All  GrouPs .  

Days 
Dlsab .  %" 

Influenza . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,262 
Other general diseases . . . . . . . . . . . . . . . . . . .  45,376 
Nervous system . . . . . . . . . . . . . . . . . . . . . . . .  ,26,726 
Circulatory ~v.qt~m . . . . . . . . . . . . . . . . . . . . . .  ] 6~398 
Respirato{y system . . . . . . . . . . . . . . . . . . . . .  i 21,625 
Digestive system . . . . . . . . . . . . . . . . . . . . . . .  : 46,288 
Genito-urinaxy (non-venereal) . . . . . . . . .  ~. 8,316 
Skin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; .  13,377 
Genito-urinary (venereal) . . . . . . . . . . . . .  ~. 595 
Eye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,023 
Ea r .  2,343 
Throat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,691 
Nose . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  4,386 

15.36 
19.81 

" ;:13 
20.19 

3.6,% 
5.83 

.26 

.88 
1.02 
7.28 
1.91 

G r o u p  1. 

D a y s  
Dl~ab.  

25,372 
15,796 
=,550 

12,262 
23,889 

4,073 
7,362 

156 
804 

1,357 
9,101 
2,311 

GrOUp 2. 

%. 

15.29 
20.08 
12.50 

3 . 6 0  
9.70 

118.91 1 
3.23' 
5.83 

.12 

. 6 4 1  
1.071 
7 2O 
1.s31 

D a y s  
D l s ab .  %- 

8,8771 17.15 
8,5351 16.50 
5,_tL01 19.5s 

I # D  I . D U  " 
5,820 11.25 

11,241 21.72 
1,625 3.14 
2,893 5.59 

82 .16 
530 1.02 
482 .93 

4,218 8.15 
1,196 2.31 

Group 3. 

D a y s  
Dl sab .  ! %.  

3,693 'i 15.00 
5,465 1 22.20 
2,092 I 8.50 

1,798 I 7.30 
5,535 122.48 
1,185 4.81 
1,404 5.70 

184 .75 
204 .83 
186 .76 

1,768 7.18 
460 1.87 

G r o u p  4. 

D a y s  
Dl sab .  

D a y s  
¢'70. ! D l sab .  % '  

n .91  1,79s 13.47 
22.69 2,999 22.47 
13.90 1.517 11.36 

1.60[ 1~  :92 
5.28] 1,046 7.84 

23.83 ] 2,466 18.47 
3.41} 982 7.36 
6.36l 876 6.56 
1.25 i 8 .06 
2.63 137 1.03 

.79 213 1.60 
4.99 943 7.07 
1.36 239 1.79 

1,578 
3,005 
1,842 

212 
699 

3,157 

165 
348 
105 
661 
180 

Group  5. 
- - i  

O 

• I k'~ o, 

0 0  



1 8 ~  £1~ALYSIS OF HEALTH CLAIMS BY DISEASE. 

TABLE VI. 

NUMBER OF CLAIMS AND DAYS OF DISABILITY FOR DISEASE8 BY AGE PERIODS. 

All Ages. 19 and Under. 20-24. 

z~ 

(1) Inf luenza . . . . . . . . . . . . . . . .  3,105 
(2) Malar ia  . . . . . . . . . . . . . . . . .  180 
(3) Rheumat i sm,  chronic . . . . .  6 
(4) " acute  ar t icular  160 
(5) Typho id  fever  . . . . . . . . . . .  92 
(6) M u m u s  . . . . . . . . . . . . . . . . .  82 
(7) Measles  . . . . . . . . . . . . . . . . .  33 
(8) Dip ther ia  . . . . . . . . . . . . . . .  41 
(9) Tuberculosis  of lungs . . . . .  55 

(10) Whooping  cough . . . . . . . . .  11 
(11) Gout  . . . . . . . . . . . . . . . . . . .  12 
(12) Scarlet  fever  . . . . . . . . . . . . .  18 
(13) Tumors ,  benign  . . . . . . . . . .  48 
(14) Tumors ,  maUgnant  . . . . . . .  17 
(15) Ans~mia . . . . . . . . . . . . . . . . .  6 
(16) MyaIgias  . . . . . . . . . . . . . . . .  289 
(17) Chickenpox . . . . . . . . . . . . .  12 
(18) Smallpox . . . . . . . . . . . . . . . .  15 
(19) Syphil is  . . . . . . . . . . . . . . . . .  5 
(20) Diabe tes  . . . . . . . . . . . . . . . .  15 
(21) Dengue  . . . . . . . . . . . . . . . . .  9 
(22) Minor  a i lments  . . . . . . . . . .  139 
(23) Unclassified . . . . . . . . . . . . .  161 

General  diseases . . . . . . .  4,461 

(40) Neur i t i s  . . . . . . . . . . . . . . . . .  228 
(41) Neuras then ia  . . . . . . . . . . . .  215 
(42) Para lys is  . . . . . . . . . . . . . . . .  10 
(48) Cerebra l  apop lexy  . . . . . . . .  12 
(44) Meningi t i s  . . . . . . . . . . . . . .  5 
(45) Locomotor  a tax ia  . . . . . . . .  1 
(46) Pares is  . . . . . . . . . . . . . . . . .  3 
(47) I n sa n i t y  . . . . . . . . . . . . . . . .  16 
(48) Herpes  zoster  . . . . . . . . . . . .  38 

Dis. of ne rvous  s y s t e m . .  528 

(60) Pericardi t is ,  acu te  . . . . . . . .  2 
(61) Endoeardi t i s ,  a c u t e . . .  7 
(62) H e a r t  disease, organic . . . . .  39 
(63) Angina  pectoris  . . . . . . . . . .  6 
(64) Aneur i sm . . . . . . . . . . . . . . .  2 ,  
(65) Embol i sm and  thrombos is .  9 2! 
(66) Phlebi t i s  . . . . . . . . . . . . . . . .  
(67) Varieosities . . . . . . . . . . . . . .  10~ 
(68) Adeni t is  . . . . . . . . . . . . . . . .  28 
(69) Taehycard ia  . . . . . . . . . . . . .  

Dis. of c irculatory sys tem 105 

(80) Bronchi t is ,  acu te  . . . . . . . . .  579 
(81) Pleur isy  . . . . . . . . . . . . . . . . .  114 
(82) Pneumonia ,  lobar  . . . . . . . .  130 
(83) Pneumonia ,  b r o n c h o . .  . . . .  53 

35,262 18 180 217 2,085 
2,838 1 8 25 237 

308 
5,358 6 116 
5,348 2 83 7 277 
1,108 3 34 12 155 

799 1 11 8 117 
895 3 70 

8,110 3 589 
301 
567 
636 2 86 

1,000 1 16 3 123 
2,246 

6O8 
3,873 6 88 

203 1 18 
348 1 30 3 38 
666 

1,264 I 4 
135 1 87 

2,902 16 222 
5,520 1 1 12 164 

80,295 28 363 326 4,426 

6,900 6 89 
11,437 12 354 
1,546 1 45 
1,365 

281 
19 

571 
3,814 

793 
26,726 19 488 

122 
369 

3,819 3 312 
552 
162 
104 
321 
263 
596 4 145 

6,308 7 457 

8,931 3 27 42 679 
4,215 11 485 
5,477 5 112 
1,807 2 28 
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TABLE VI (Continued). 

~U~IBEI~ OF CLAIMS AND DAYS OF DI~,ABILI~Z FOR DISEASES BY .A.GE PE~IODS. 

I 1 25-29. 30-34. 35-39. . 40-44. 45-49. 50-54. 55-60. .i 

: _ _  : . . . .  , , ._.~o . . . . .  : _ ~ . . ,  

102 '2,718 [08 ,648[ 5 5,218 i92 6,157 
428 37 717 2 [ 242 
16 2 189 I 

1,05") 22 639 1451 5 269; 
91816  845 f 209 1 5 4  
18216  214 ~ 19 
112 6 79 9 : : ].4 2 131 
337 4 83 i 

2,95~ 9 1,835 1371 2 
2'~ 3 99 I I 84 1 21! 
14 1 5 ' I 

22~ 7 188 , 60 
llC 9 117 ' 107 1 13] 

3 1,353 2 3661 
42 2 255 

342 35 523 ~ 446 11 326 
64 4 90 I 

lOft 2 39 ! I 
8 1 46 

98 , 582 1 364 { 
.5 4 69 I 

J 3 324 27 651 290 7 84 
) 64829  858 291 538 5 2 3 2  
) 13,227131 [5,051 i86 6,136 L46 464 

i 
~' 53836  785 1,199 9 301 

1,297 41 1,435 1,147 9 557 
: 2 273 154: 2 350 

91 1 39 207 3 279 
1 67 ' 1 84 

19 ' 253 : 
2 389 

[ 364 2 469 
7 4 1 0  189 

.) 2,38095 3,646 

(1) I i15 
(2) 32 
(3) 1 
(4) 25 
(5) 16 
(6) 13 
(7) 7 
(8) 14 
(o) 15 

(lO) 1 
(11) 1 
(12) 5 
(13) 3 
(14) 
(15) 2 
(16) 22 
(17) 4 
(18) 4 
( 19 )  1 
(20) 1 
(21) 1 
(22) 23 
(23) 20 

'26 
(40) 1 22 

(41) 131 (42) 
(43) 1 
(44) 
(45) 1 
(46) 
(47)} 1 

I ° 
(48 )  62 

(60) 
(61) 3 
(62) 1 1 
(63) ] 
(64)] 
(65) I 
(66) { 
(67) / 2 
(68) 4 
(69) 

10 
(80) 79 
(81) 114 
(82) 20 
(83) 5 

3 1 1  94[ 2 

1 
1 I 38 2 

211 I i  7111 

46 87 ~ 

226 18 

1,046[ 2091 ]1,244 689 806[ 23 
7 9 5 1  556 22 
126 414 8 

368 
46 

32 
27 
55 
55 

583 

2,046 
798 

1,166 
330 

472 5,895 5,016 
216 459 

103 
~6 1 ,27622  608 
20 1,404 8 522 
13 173 6 76 

1 12 2 i  371 
4 76 6 i 165 

9 0 3 6  317 

5 340 2 182 
2 77 

157 6 75 
128 3 114 

, 1 31 
50 730 401 712 

11 14 
[ 38 3 76 
3 612 
41 98 31 90 
:t I lO 

1!)] 293 19 404 
2~I:{ 893 1,314 

69313,331 .0,649 
57 1,420 34 1,666 
45 2,590 26 1,499 
~-: 612. 2 112 
~. 666 2 83 
~: 67 

1' 182i 
1 3 6 4 1 2  482 
5 76 8 

11646111. 5,977231481!155 742711 4,0951623562 

1 3 145 
4 3 88 

16 1,022[ 17 786 
[ 

98 1,469 176 1,170 
20 6 9 7 1 1  227 
33 1,422 10 421 
14 3 8 3 1 0  316 

70 3 53 
45 3,624 27 624 

1 87 
2 13 

294 12 1,5013 3 739 
4 50~ 

1 72 
1 lO 11 15 
1 21 

1 : 3 5  

20 2,196 7 802 
59 975 20 275 

9 367 6 146 
21 908 3 97 

6 1140 4 70 
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TABLE %rI (Continued). 

NUMBER O1~ CLAI~IS AND DAYS OF DISABILITY FOR DISEASES BY AGE PERIODS. 

(84) Cold . . . . . . . . . . . . . . . . . . .  
(85) Asthma . . . . . . . . . . . . . . . .  
(86) Hay fever . . . .  '. . . . . . . . . .  

Dis. of respiratory 
system . . . . . . . . . . . . .  

(100) Appendicitis . . . . . . . . . . . .  
(101) Indigestion . . . . . . . . . . . . . .  
(102) Hemorrhoids . . . . . . . . . . .  i 
(103) Gastritis . . . . . . . . . . . . . . .  ; 
(104) Fistula-in-ano .......... 
(105) Auto intoxication . . . . . . . .  
(106) Ulcerated teeth . . . . . . . . . .  
(107) Cholera morbus . . . . . . . . .  i 
(108) Enterit is . . . . . . . . . . . . . . .  
109) Cho|eeystitis . . . . . . . . . . .  
110) Colitis . . . . . . . . . . . . . . . . .  

(111) Ulcer,gastr/c . . . . . . . . . . .  
(112) Ulcer, duodenal . . . . . . . . .  
(113) Jaundice, acute catarrhal. 
(114) Cirrhosis of liver . . . . . . . .  
(115) Ischio-rectal abcess . . . . . .  
(116) Cholelithiasis . . . . . . . . . . .  
(1 I7) Ptomaine poisoning . . . . . .  
(118) Peritonitis . . . . . . . . . . . . . .  
(119) Hernia . . . . . . . . . . . . . . . . .  
(120) Intestinal  stasis . . . . . . . . .  

Dis. of digestive system 

(130) 0 r c h i t i s . . .  . . . . . . . . . . . . .  
(131) Cystitis . . . . . . . . . . . . . . . .  
(132) Nephritis, acute . . . . . . . . .  
(133) Nephritis, chronic . . . . . . .  
(134) Prostatit is . . . . . . . . . . . . . .  
(135) Epididymitis . . . . . . . . . .  
(136) Hydrocele . . . . . . . . . . . . .  
(137) Varieocele . . . . . . . . . . . . .  
(138) Nephrolith[asis . . . . . . . . .  
(139) Pyelitis . . . . . . . . . . . . . . .  

Dis. of genito-urinary 
system (non-venereal) 

(150) Abcess . . . . . . . . . . . . . . . . .  
(151) Carbuncles . . . . . . . . . . . . .  
(152) Eczema . . . . . . . . . . . . . . .  
(153) Ingrown nail . . . . . . . . . .  
(154) Furuncles . . . . . . . . . . . . . .  
(155) Cellulitis . . . . . . . . . . . . . .  
(156) Erysipelas . . . . . . . . . . . . .  
(157) Infection . . . . . . . . . . . . . .  

Dis. of skin and ceIlu- 
lar tissue . . . . . . . . . . . .  

Al l  A g e s .  19 a n d  U n d e r .  2 0 - 2 4 .  

(9 5) 
• I I 

85 587 
9 519 
6 89 

976 21,625 3 27 

393 14,161 6 240 
252 3,179 1 2 
159 3,462 
155 2,975 1 5 
41 910 

164 2,657 1 21 
43 473 

3 133 
188 2,277 1 5 
47 1,326 
50 1,025 
30 1,365 
23, 1,275 
55! 1,345 1 12 

4i 390 
42 1,549 1 157 
36 1,858 

104 1,265 1 5 
5 223 

105 4,052 1 57 
13 388 

1,912 46,288 14 504 

14 I 25O 
46 1,295 
36 1,522 
25 1,783 
18 g91 
6 112 

11 243 
14 306 I 17 
75 1,936 

6 278 

251 8,316 1 17 

254 3,715 1 6 
179 2,715 
45 955 
1 0  68 ' 

117 1,545 I 
21 2691 
35 706 

176 3,404 

837 13,377 1 6 

O 
_1, , 

9 48 

69 1,362 

41 1,357 
35 284 

4 64 
15 247 

2 50 
8 183 
5 19 

15 i21 
2 69 
4 62 

8 161 

2 102 
8 38 

10 365 

159 3,1221 
5 9 2  
3 86! 
2 22 

1 24 
2 56 
2 23 
2 77 
1 18 

18 398 

20 207 
10 76 
4 
2 

13 120 
2 19 

18 484 

69 972 
1 



ANALYSIS OF HEALTE CLAII~S BY DISEASE. 189 

TABLE ~71' (Continued). 

~UItIBER OF CLAIRIS AND DAYS OF DISt~BILITY FOR DISEASES BY AGE PERIODS. 

25-29. 30-34. 35-39. 40-44. 45-49. 50-54. 55-60. 

(84) 107 14 95 I 8 i 
(85) 24 I 4; 1 ,' 389 ~ 9 62 2 
(86) 2 36 1 18 1 24 1 

2,940 [146 '.3,002 L75 ] 4,781 1811 ' 4,119 123 2,290 102 2,519 35 ,~ 143 

(101) 48 563 47 I .520 42 ~ 616 404 '27 436 14 182, 8 1' 
(102) 21. 238 33 593 36 1,011 477 23 557 12 437 6 : 

7681 19 ' (103) 22 550 48 328 488 14 305 8 
(104) 7 120 100 / 10 323 39 11 208 3 
(105) 24 299 41 491 25 399 402 19 391 10 139 9] 3: 
(106) 5 45 10 120 I 7 74 103 4 • 72 2 
(107) 2 I19 t 1 14 
(108) 35 506 38 381 34 5 1 0 ' 2 9  
(109) 4 89 10 168 8 251[ 9 
(110) 4 45 10 175 10 239 i 8 
(111) 3 159 6 280 5 2 3 9 4  
(112) 5 208 3 197 [ 4 
(113) 7 147 13 248 8 236 ] 5 
(114) 1 52 
(115) 6 60 9 262 10 .517 7 
(116) 3 132 2 66 11 630:  5 
(117)  16 177 22 233 21 200 11 
(118) 1 49 2 
(119) 24 850 19 716 14 450 12 

4:  74 3 46 2 
(120) 32 7,358 398 7,965 337 8,828 272 6,814 :~16. 6,195 128 

(130) 4 95 2 27 1 14 
(131) 10 255 5 125 8 166 7 182 ~ 384 
(132) 9 461 3 130 6 539 6 140 .. i '§3 4 132 1 

87 2 
35 

7 

59~ 
6 0 0  4 113 

172 
85 

259 3 25 
7O 

348 13 85 18 
259 7 271 7 
244 8 184 4 
238 6 144 5 
236 8 376 2 
207 5 " 101 5 

1 245 2 
178 8 356 1 
180 4 99 5 
83 15 387 7 
9O 1 

449 13 641 9 
80 t 3 '  63 1 

1 
7 

332 
11 3 29 ] 

272 5 ]  49 
219 2i  
41 35 

2 1 0  1 95 
200 1 58 
1211 3 112 
931 
19 

394 4 255 
89 ~ 53 
14 I 70 

427 3 97 
125 

3,922 56 1,580 

8 1 14 
97 

(132) 
(133) 
(134) 
(135) 
(136) 
(137) 
(138) 
(139) 

(150) 
(151) 
(152) 
(153) 

(154) 
(1~5) 
(156) 
(157) 

1 9 3 91 4 262 11 843 
3 71 1 21 3 118 3 93 3 43 
2 43 2 13 

1 65 1 I0 2 41 1 25 
92 4 108 1 6 1 6 
73 8 201 17 547 19 ;  344 i 3  . 316 

I I  28 1 28 2 104 2 ! 118 

41 1,118 22 606 46 1,696 45L1,200 40 1,710 

4 0  421 51 605 59 866 40 
28 336 25 291 41 603 26 

6 80 6 168 10 224 11 
3 27 2 17 1 7 1 

28 309 16 "210 18 255 18 
2 28 8 116 2 22 3 
1 10 1 18 7 107 7 

32 399 27 320 36 583 27 

140 1,610 136 1,745 174 2,667 133 

463 25 765 
472 28 529 
257 3 114 

2 1 8 
166 13 211 
49 2 7 

130 10 188 
763 21 484 

2,302 I03 2,306 

4 474 
2 77 

2 26 

7 304 

27 1,118 

12 340 
16 279 
4 40 

9 231 
2 28 
6 169 
9 155 

58 1,242 

5 
2 104 
2 144 

2 53 

3 133 

11 453 

6 42 
5 129 
1 13 

2 43 

3 84 
6 216 

23 527 
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TABLE VI (Cont.inued). 

NUMBER OP CLAIXrS AND DAYS OF DISABILITY FOR 9ISEASES BY AGE PERIODS. 

(170) Heat  prostrat ion 

(180) Gonorrhea . . . . . . . . . . . .  
(181) Epididymitis  . . . . . . . . . .  
(182) Chancroid . . . . . . . . . . . . .  
(183) Syphilis . . . . . . . . . . . . . . .  

Venereal diseases . . . . .  

(190) C o n i u n o t i v i t i s . . .  
(191) Cha~azion . . . . . . .  
(192) Cornea, ulcer of . .  
(193) Iridoeyelitis . . . . .  
(194) Iri t is  . . . . . . . . . . .  
(195) Kerat i t is  . . . . . . . .  
(196) Optic neuritis . . . .  
(197) Retinitis . . . . . . . .  
(198) Hordeolum . . . . . .  

Dis. of the eye. 

All Ages. 19 and Under. 20-24. 

(210) Otitis media . . . . . . . . . . .  
(211) Mastoidit is  . . . . . . . . . . . .  
(212) Furuncles of ext. canal . .  

Dis. of the ear . . . . . . .  

(220) TonsiIlitis . . . . . . . . . . . . .  1,103 
(221) LarTngitis . . . . . . . . . . . . .  107 
(222) Quinsy . . . . . . . . . . . . . . . .  125 
(223) Pharyngi t is  . . . . . . . . . . . .  88 
(224) Hyper-tonsils . . . . . . . . . .  75 

Dis. of the  throa t  . . . .  1,498 

(230) Sinusitis, frontal  . . . . . . .  
(231) Sinusitis, ethmoidal  . . . . .  
(232) Sinusitis, maxillary . . . . .  
(233) Rhini t is  . . . . . . . . . . . . . . .  
(234) Hypertrophied turbinates  
(235) Polypi . . . . . . . . . . . . . . . .  
(236) Deviated septum . . . . . . .  

Dis. of the nose . . . . . .  

All diseases . . . . . . . .  11,137 

O o o 

21 343 2 24 

16 416 I 63 
6 130 2 38 
1 49 

23 595 1 63 2 38 

65 776 1 14 7 117 
12 224 
10 166 

1 27 
17 482 2 153 

7 167 1 2 

5 125 I 1 16 
7 5 6  1 4 

124 2,0231 1 14 12 292 

110 1,813 1 10 10 133 
11 504 1 17  
4 26! 2 14 

125 2,343! 1 10 13 164 

11,841 I0 125 I00 916 
1,505 1 7 4 23 
1,754 13 125 

765 1 3 5 46 
826 8 59 

16,691 12 135 130 1,169 

67 1,418 2 143 
32 616 4 80 
46 766 3 26 
26 294 2 9 
42 5O3 1 3 6 56 

9 169 
54 620 1 7 4 45 

276 4,386 2 10 21 359 

229,316 64 i1,149 847 13,261 
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TABLE VI (Cont{n.ued). 
i%TUMBEE OP CLAIS£S AND DAYS OP DIE,ABILITY FOE DISEASES BY -A.GE PEgIODS. 

2 5 - 2 9 .  30--34. 3 5 - 3 9 .  4 0 - 4 4 .  : 4 5 - 4 9 .  5 0 - 5 4 .  5 5 - 6 0 .  

p 
(170) 5 72 3 4{] 2 4{] 3 

(180) 8 238 2 31 3 7(] 1 8 1 6 
(181) 4 92 
(182) 1 4g 
(183) 

12 330 3 8{] 3 7'0 1 8, 1 6 i 
, ! 

(190) 11 123 13 99~ 14 237 10 89 5 53 4 44 
(191) 1 11 3 133 2 23 4 49 1 2 1 
(192) 2 28 2 55 3 : 2 7  5'0 2 21 1 12 
(193) i l i  

3 63 49 1 , 28 i 

49 2 53 7 
1 18 1 i 3 21 91 1 11 

198) 19 332 27 481 26 44 21 234 138 8 77 i 6 

(21.~) 25 ! 323 18 393 25 353 " 13 321 12 174 4 76 2 30 
(211) 2 135 2 113 2 62 1 10 3 167 

2 12 
(212) 27 i 458 22 518 25 353 1.5 383 13 184 7 243 2 30 

(221) 21 174 2!  1.58 22 241 26 399 15 186 9 317 
(222) 34 466 3,53 22 283 1 7  215 11 214 4 65 2 33 
(223) 14 152 123 21 186 1 0  102 10 92 6 40 3 21 
(224) 21 274 17 183 11 102 i i 0  128 7 66 1 14 

342 3,443 308 3,103 295 3,146 206 2,721 145 1,970 44 734 16 270 

(230) 16' 233 IS 290 7 256 11 242 10 173 1 18 2 63 
(231) 4 93 ~ 184 7 93 4 122 2 28 2 12 1 4 
(232) 7 60 4 62 6 168 10 124 12 260 4 66 
(233) 12 141 4 54 2 "17 3 25 1 14 1 28 1 6 
(234) 12 113 8 73 9 111 2 28 3 30 1 89 
(235) 1 2 2 35 2 8 1 69 2 42 1 13 
(236) 9 109 15 142" 8 60 8 118 5 37 3 46 1 56 

, 60 749 58 807 41 740 40 667 34 611 14 301 6 142 

(194) 
(195) 
(196) 
(197) 

I 

21 5 118 1 28 

1,919 34,253 3,059 37,2702,060 41,893 741 38,799 1,366 31,058 751 22,140330 9,493 



TABLE VII.  

NUMBER OF CSAIMs AND DAYS 01~ DISABILITY FOg DLSEASES BY STATE LOCATI01¢o 

(1) Influenza . . . . . . . . . . . . . . . . . .  
(2) Malaria . . . . . . . . . . . . . . . . . . .  
(3) Rheumatism, chronic . . . . . . .  
(4) Rheumatism, acute articular. 
(5) Typhoid fever . . . . . . . . . . . . . .  
(6) Mum . . . . . . . . . . . . . . . . . . .  
(7) M eas~s~ . . . . . . . . . . . . . . . . . . .  
(8) Diptheria . . . . . . . . . . . . . . . . . .  
(9) Tuberculosis of lungs . . . . . . . .  

(10) Whooping cough . . . . . . . . . . .  
(11) Gout . . . . . . . . . . . . . . . . . . . . . .  
(12) Scarlet fever . . . . . . . . . . . . . . .  
(13) Tumors, benign . . . . . . . . . . . .  
(14) Tumors, malignant . . . . . . . . .  
(15) Anaemia . . . . . . . . . . . . . . . . . .  
(16) Myalgias . . . . . . . . . . . . . . . . . .  
(17) Chickenpox . . . . . . . . . . . . . . . .  
(18) Small .~ox . . . . . . . .  : . . . . . . . . .  
(19) Syphilia . . . . . . . . . . . . . . . . . . .  
(20) Diabetes . . . . . . . . . . . . . . . . . .  
(21) Dengue . . . . . . . . . . . . . . . . . . .  
(22) Minor nilments . . . . . . . . . . . . .  
(23) Unclassified . . . . . . . . . . . . . . . .  

General diseases . . . . . . . . . .  

(40) Neuritis . . . . .  
(41) Neurasthenia 

All  Groups .  G r o u p  1. Group  2. I Group  3. G r o u p  4. Group  5. 

No.  D a y s  No .  D a y s  No ,  D a y s  i No .  D a y s  No.  DaYS No .  I D a y s  
Cla ims.  D l sab .  Cla ims .  D l sab .  Cla ims .  D l s ab ,  : C la ims .  Dlsab .  Cla ims .  D l sab .  Cla ims.  Dlsab .  

3,105 35,262 
180 2,838 

6 308 
160 5,358 
92 5,348 
82 1,108 
33 799 
41 895 
55 8,110 
11 301 
12 567 
18 636 
48 1,000 
17 2,246 
6 608 

239 3,873 
12 203 
15 348 

5 666 
15 1,264 
9 135 

139 2,902 
161 5,520 

4,461 80,295 

228 6,900 
215 11,437 

1,623 19,316 
42 8OO 

4 229 
77 2,323 
45 3,059 
28 371 
23 641 
10 306 
32 4,973 

5 180 
8 342 

13 442 
28 721 
10 2,020 
4 297 

124 2,106 
6 116 
2 41 
3 627 
6 702 
2 61 

63. 1,501 
88 3,378 

2,246 44,552 

121 4,465 
131 7,713 

8O6 
15 

1 
42 
17 
27 

4 
15 
9 
3 

4 
11 
2 

53 
5 

10 

2 
1 

26 
39 

1,092 

47 
38 

8,877 
346 

14 
1,515 

878 
348 

66 
301 

1,479 
68 

151 
117 
119 

999 
77 

233 

65 
37 

548 
1,0OO 

17,238 

1,224 
1,862 

330 3,693 164 
79 1,059 39 

1 
17 568 i i  
16 838 11 
12 190 5 

1 7 2 
5 65 8 
3 321 6 
1 21 2 
2 189 

4 120 1 
2 44 3 
1 31 

31 429 10 
1 

1 35 2 
1 8 1 
7 497 

6 
24 432 16 
17 592 9 

554 9,139 298 

34 558 12 
21 1,038 7 

1,-~ ~1~-'1,798 ' ~ 
547 5 86 
65 ~. 

327 13 625 o 
406 3 167 

55 10 144 
13 3 72 

158 3 65 
725 5 612 

32 
2 36 c~ 
1 43 t~ 

2 4 40 
63 

1 280 
105 21 234 

l0 
39 
31 

37 .~ 
293 10 128 

83 8 467 
4,569 271 4,797 

i 
327 1 4 : 3 2 6  
287 181 537 



TABLE V I I  (Continued). 
NUMBEIt OF CI~AII~S AND DAYS OP :DISABILITY FOR DISEASES BY STATE LOCATION. 

(42) Paralysis  . . . . . . . . . . . . . . . . .  
(43) Cerebral  apoplexy . . . .  . . . . .  
(44) Meningi t is  . . . . . . . . . . . . . . . .  
(45) Locomotor  ataxia . . . . .  . . . . .  
(46) Paresis  . . . . . . . . . . . . . .  . . . . .  
(47)/_mqanity . . . . . . . . . . . . .  . . . . .  
(48) Herpes  zoster . . . . . . . . . . . . .  

Dis. of nervous  s y s t e m . . .  

(60) Pericardit is ,  acu te  . . . . . . . . .  
(61) Endoeardi t i s ,  acu te  . . . . . . . .  
(62) Hea r t  disease, organic . . . . . .  
(63) .a~g:mr. poo~r i~ ,  . . . . . .  , . . .  
(64) Aneur ism . . . . . . . . . . . . . . . . .  
(65) Embol i sm and  thrombosis  . . . . . . . .  
(66) Phlebit is  . . . . . . . . . . . . . . . . . .  . . . . .  
(67) Varicosities . . . . . . . . . . . . . . . .  . . . .  : 
(68) Adenit is  . . . . . . . . . . . . . . . . . . . . . .  :~ 
(69) Taehycardia  . . . . . . . . . . . . . . . . . . .  . 

Dis. of circulatory sys tem . . . . . . .  

(80) Bronchit is ,  acute  . . . . . . . . . . . . . . . .  
(81) Pleurisy . . . . . . . . . . . . . . . . . . . . . . . .  
(82) Pneumonia ,  lobar . . . . . . . . . . . . . . .  
(83) Pneunionia ,  broncho . . . . . . . . . . . . .  
(84) Cold . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(86) As thm~ . . . . . . . . . . . . . . . . . . . . . . . .  
(86) H a y  fever . . . . . . . . . . . . . . . . . . . . . .  

Dis. of respira tory  sys t em . . . . . .  

All Groups. 

No. Day~ 
Claims, DlSab. 

10 1,546 
12 1,365 

5 281 
1 19 
3 571 

16 3,814 7 
38 793 17 

528 26,726 289 

2 122 1 
7 369 4 

39 3,819 29 
6" 552 3 
2 162 1 
2 104 2 
9 321 7 

I0 263 3 
28 596 13 

105 6,308 63 

579 8,931 347 
114 4,215 65 
130 5,477 62 

53 1,807 29 
85 587 46 

9 519 5 
6 89 2 

976 21 ,625 556 

OtOUD 1. 

No. 
Claln~. 

3 
8 
2 

Group 2. 

Days 
Disab. 

344 
943 
133 

1,812 
386 

15,796 

87 
230 

3:1 e~. 
194 
112 
104 
272 
152 
235 

4,550 

5,491 
2,694 
2,403 

844 
338 
456 

36 
12,262 

1~1o. I 
Clalms..I 

3 

3 
4 

11 
109 

2 
8 

17 

132 
36 
36 
15 
25 

1 
3 

248 

Days 
Dlsab. 

679 

148 

571 
709 
286 

5,479 

44 
!02 
356 

50 

15 
209 

776 

2,008 
1,031 
1,841 

743 
142 

6 
49 

5,820 

Oroup 3. Group 4. 

NO. 
Claims. 

1 
2 

2 I 
21 

1 

Days 1~o, Days 
Dlsab. Claims, Dfsab. 

45 1 245 
44 1 28 

19 

388 3 905 
19 4 31 

2,092 29 1,842 

35 
o9/_ 2 
o~o 15~5 

2 

II 
42 

121 3 22 

647 6 212 

527 15 414 
359 2 96 
719 6 169 

75 
57 5 20 
57 

1,7984I 28 699 

1 
2 
3 

13 

42 
10 4 

31 
11 

841 

Group 5. 

No. Days 
Claims. Dlsab. 

2 233 
1 35O 

4 71 
39 1,517 

1 22" 

1 38 
3 54 
1 9 

6 123 

43 491 
1 3.5 
9 345 
4 145 
3 30 

60 1,046 

t~ 

0 

~d 

5~ 

r~ 

50 



TABLE VII (Continued). 
~)AYS 01~ ~)ISABILITY FOE DISEASES  BY S'PATE LOCATION. NUMBER OP CLAIMS AND 

(100) Appendicitis . . . . . . . . . . . .  
(101) Indigest ion.  
(102) Hemorrhoids . . . . . . . . . . . .  
(103) Gastri t is  . . . . . . . . . . . . . . .  
(104) Fistula-in-ano . . . . . . . . . . .  
(105) Auto intoxication . . . . . . . .  
(106) Ulcerated teeth . . . . . . . . .  
(107) Cholera morbus . . . . . . . . .  
(108) Enter i t i s  . . . . . . . . . . . . . . .  
(109) Cholecystitis . . . . . . . . . . . .  
(110) Colitis . . . . . . . . . . . . . . . . .  
(111) Ulcer, gastric . . . . . . . . . . .  
(112) Ulcer, duodenal . . . . . . . . .  
(113) Jaundice, acute ca tarrhal .  
(114) Cirrhosis of liver . . . . . . . .  
(115) Ischio-rectal abcess . . . . . .  
(116) Cholelithiasis . . . . . . . . . . .  
(117) P tomaine  poisoning . . . . . .  
(118) Peritonit is  . . . . . . . . . . . . . .  
(119) Hernia  . . . . . . . . . . . . . . . . .  
(120) In tes t inal  s tash . . . . . . . . .  

Dis. of digestive system 

(130) Orchitis . . . . . . . . . . . . . . . .  
(131) Cysti t is  . . . . . . . . . . . . . . . .  
(132) Nephritis,  acute . . . . . . . . .  
(133) Nephritis,  chronic . . . . . . .  
(134) Prostat i t is  . . . . . . . . . . . . . .  

All G r o u p s .  , Group 1. GrOup 2. Group 3. Oroup 4. i Group 5. 

i 0 ,  
Claims. 

393 
252 
159 
155 

41 
164 

43 

188 
47 

3C 
2~ 
55 

4 
42 
36 

104 
5 

105 
13 

1,912] 

14 
46 
36 
25 
18 

D~y9 
Dlsab. 

14,161 
3,179 
3,462 
2,975 

910 
2,657 

473 
133 

2,277 
1,326 
1,025 
1,365 
1,275 
1,345 

390 
1,549 
1,858 
1,265 

223 
4,052 

388 
46,288 

25O 
1,295 
1,522 
1,783 

591 

NO. Days 
Claims. Disab. 

184 6,724 
113 1,650 
71 1,494 
79 1,869 
18 349 
64 1,132 
20 249 

2 120 
88 1,123 
28 73O 
17 461 
12 658 
12 765 
28 716 

4 390 
20 921 
22 1,201 
47 568 

3 131 
61 2,317 

7 321 
900 23,889 

4 43 
2O 6O5 
16 614 
13 1,251 
10 4O3 

No. 
Claims, 

103 
72 
32 
37 
12 
30 
12 

42 
9 

15 
7 
6 

15 

9 
11 
2O 

2 
23 

2 
459 

4 
10 
10 

5 
2 

Days 
Dlsab. 

3,573 
902 
927 
635 
317 
539 
138 

538 
294 
367 
2 4 6  
226 
420 

333 
537 
2 5 7  

92 
886 

14 
11,241 

72 
413 
323 
215 

84 

NO. Days NO. D a ~  ' NO. Days  
Claims. Dlsab. Claims. Dlsab. [ Claims. I Disab.  

L , 

46 1,924 
33 342 
23 498 
23 302 

7 17~ 
16 44~ 
5 34 
1 12 

35 31C 
3 58 

11 123 
5 137 
4 21~ 
6 12~ 

5 123 
1 2~ 

19 22~ 

10 41~ 
2 38 

255 

4 
8 
2 
7 
3 

5,5351 174 

932, 32 1,008 
21 208~ 13 77 
22 392~ 11 151 

8 84! 8 85 
3 4 3 4 1  35 

43 11 99 
2 19 4 33 

14 245 9 61 
4 1531 3 91 
7 74 I 
3 142 3 182 

[ 1 68 
3 451 3 39 

i 
' 5 104 3 681 2 100 

6 72 12 1 3 9  

6 248 5 182 ' 
1 3 1 1 2  

3,157 124 2,466! 

2 49 ] 
3 881 5 85  
5 56, 3 5041 

I 3 401 

t~ 

O 

t~ 

~o 



TABLE V I I  ( C o n t i n u e d ) .  

NUMBER ON CLAIMS AND DAYS OP DISABmITY Poa DISEASES BY STATE LOCATION, 

(135) Epididymitis . . . . . . . . . . . . . . . . . . . .  
(136) Hydroeeh . . . . . . . . . . . . . . . . . . . . . .  
(137) Varicocele . . . . . . . . . . . . . . . . . . . . . .  
(138) Nephrolithiasis . . . . . . . . . . . . . . . . . .  
(1~39) Pyelitis . . . . . . . . . . . . . . . . . . . . . . . .  

Dis. of gen i tour inary  system 
(non-venereal) . . . . . . . . . . . . . .  

(150) Abcess . . . . . . . . . . . . . . . . . . . . . . . . .  
(151) Carbuncles . . . . . . . . . . . . . . . . . . . . .  
(152) Eczema . . . . . . . . . . . . . . . . . . . . . . . .  
(153) Ingrown nag  . . . . . . . . . . . . . . . . . . .  
( i ~ )  ~ r u n c i e s .  . . . . . . . . . . . . . . . . . . . . . .  
(155) Cellulitis . . . . . . . . . . . . . . . . . . . . . . .  
(156) Erysipelas . . . . . . . . . . . . . . . . . . . . . .  
(157) Infection . . . . . . . . . . . . . . . . . . . . . . .  

Dis. of skin and cellular t i ssue . . .  

(170) Heat  prostration . . . . . . . . . . . . . . . .  

(180) Gonorrhea . . . . . . . . . . . . . . . . . . . . . .  
(181) Epididymitis . . . . . . . . . . . . . . . . . . . .  
(182) Chancroid . . . . . . . . . . . . . . . . . . . . . .  
(183) Syphilis . . . . . . . . . . . . . . . . . . . . . . . .  

Venereal diseases . . . . . . . . . . . . . .  

(190) Co,~ junefivifis . . . . . . . . . . . . . . . . . .  
(191) Cbalazion . . . . . . . . . . . . . . . . . . . . . .  
(192) Cornea, ulcer of . . . . . . . . . . . . . . . . .  

All Groups.  

NO. D a y s  ! 
C l a i m s .  Dlsab_____.~. I , 

6 112 
11 243 
14 306 
75 1,936 

6 278 
r 

251 8,316 1 

254 3,715 ~ 
1791 2,715 I. 
45 % 

117 1,545 
21 269! 
35 706 

176 3,404 
837 13,377 

211 343 

16 416 
6, 130 
II 49 

23 595 

6~ 776 
12 224 
II], 166 

G r o u p  1. I i Group  5 ,  

! No.  i D a y s  r 1~o. 
I C l a i m s .  Dlsab.  I Claims.  

• • t 
3 56 1 
5 125 
5 ~ 56 

361 886 13 
2 34 

114, 4,073 50 

132 1 2,075 64 
103 1,670 29 

3oa 17 
oj 

74 9~9 20 
19! 214 
15 ! 302 
90 i 1,755 41 

457 I 7,362 180 
I 

8 i  136 
7J 142 

, 14 

8 156 

33 402 17 
2 119 
3 37 

GrOup Z. i 
i _ _  

D a y s  NO. 
Dlsab.  Claims.  

t 

22 
2 58 
1 21 

24O 
2 177 

1,625 

895 
437 
378 

1 6 
259 '  

8 lOO; 
719:  

2,893! 

9 174 I 

1 41 
2 41 

3 82 

181 
7 77 
1 12 

Group  3 .  Group  4. 

D a y s  i NO. D a y s  
Dlsab.  Claims.  Dlsab.  

1 2 1  1 13 
4 6O 
4 143 4 86 

12 337 6 208 
1 28 

i 

46 1,185 19 451 

24 191 ~ 19 249 
20 221 19 233 

: 1 8 
132 1 9 7 1 7  61 

4 791 6 109 
24 571 8 154 
91 1,404 64 842 

3 191 1 14 

5 184 2 41 
3 75 
1 49 

5 184 6 165 

6 68 5 35 
1 1O 1 16 
3 48J 3 69 

No. D a y s  
C l a i m s .  Dlsab.  

8 265 
1 39 

22 982 

15 305 
8 154 
4 150 

3 39 

2 17 
13 205 
45 876 

1 8 

1 8 

4 90 
1 2 

o~ 

o 

t~ 

t-) 

N 

t~ 

t4  
c/] 

].a 
¢.o 



T A B L E  V I I  (Convluded). 
NU~fBER O~' C-~A~MS AND DAYS O~' DZSABI~,ZTY ~'0R DISEASES BY STATE LOCATION. 

(193) Ir idocycli t is  . . . . . . . . . . . . . . . .  
(194) I r i t is  . . . . . . . . . . . . . . . . . . . . . . .  
(195) Kera t i t i s  . . . . . . . . . . . . . . . . . . .  
(196) Opt ic  neur i t i s  . . . . . . . . . . . . . . .  
(197) Ret in i t i s  . . . . . . . . . . . . . . . . . . .  
(198) Hordeolum . . . . . . . . . . . . . . . . .  

Dis. of the  eye . . . . . . . . . . . .  

(210) Oti t is  media  . . . . . . . . . . . . . . . .  
(211) Masto id i t i s  . . . . . . . . . . . . . . . . .  
(212) Furunc les  of ext. canal  . . . . . . .  

Dis. of the  ea r  . . . . . . . . . . . .  

(220) Tonsil l i t is  
(221) Laryngi t i s  . . . . . . . . . . . . . . . . . .  
(222) Quinsy . . . . . . . . . . . . . . . . . . . . .  
(223) Pharyng i t i s  . . . . . . . . . . . . . . . . .  
(224) Hyper - tons i l s  . . . . . . . . . . . . . . .  

Dis. of the  t h r o a t  . . . . . . . . . .  

(230) Sinusit is ,  f ron ta l  . . . . . . . . . . . . .  
(231) Sinusit is ,  e thmoida l  . . . . . . . . . .  
(232) Sinusitis,  maxi l lary  . . . . . . . . . .  
( 2 3 3 )  P~initis . . . . . . . . . . . . . . . . . . . .  

(234) Hype r t roph ied  tu rb ina te s  . . . . .  
(235) Polypi  . . . . . . . . . . . . . . . . . . . . .  
(236) Dev ia ted  s e p t u m  . . . . . . . . . . . .  

• Dis. of the  nose . . . . . . . . . . .  

All diseases 

r . A l l  Groups .  Group  I.  

[ No.  D a y s  i 1~'o. D a y s  No.  D a y s  
I Clahlts .  [ Disab .  ' Cla ims.  Dlsab .  Cla ims.  Dtsab .  

I 1 27 '  1 27 
! 17 482[ 4 70 9 193 
[ 7 1671 5 99 

I 5 • 1 2 5 1  2 23 1 49 
, 7 561 4 27 1 18 
[ 124 2,0231 54 804 36 530 

i 110 1,813 59 1,100 30 482 
11 504 6 2311 

t 4 26I 4 26 '  
125 2,343 ~ 69 1,357, 30 482 

i 1,103 P 11,s41i 576 6 ,291:279 2,994 
i 107 1,.5051 66 1,124 24 212 
i 125 1,754 i 59 9 4 4  42 549 
I 88 765 49 4491 22 185 

75 826 26 293 22 278 
11 ,498 16,691 776 9,101 389 4,218 

! 67 1,418 38 651 16 517 
: 32 616 14 202 10 211 

46 766 30 480 6 138 
261 294 14 152 7 117 

: 42 i 503 19 286 12 117 
9] 169 4 105 1 7 

54! 620 35 435 I 10 89 
276! 4,386 154 2,311 62 1,196 

11,1371229,316:15'694 126,349 2,684 51,754 

Gz~oup 2. G r o u p  3. [ Group  4. [ G r o u p  5. 

NO. 
Claims. 

I Days [ No. Days No. Days 
Dlsab. Claims. Dlsab. jClatms. I "  , - -  Dlsab. 

1 42[ 2 153 1 24 

J 2 1 3 ,  1 
1 1 7 

13 204 ~ 14 1!48 7 
i 

9 1011 5 42 7 
2 85' 1 63 2 

11 1861 6 I 105 9 
f 

126 1,370 53 529 69 
8 69 3 26 6 

11 125 5 51 8 
8 73 4 15 5 

14 131 4 40 9 
167 1,768 69 661 97 

7 134 2 61 4 
5 124 2 21 1 
2 31~ 2 13 6 
2 4 1 7 2 
6 67 3 22 2 
1 14 2 41 1 
7 81 2 15 

30 461] 14 180 16 

1,334 24,621 728 13,245 697 13,347 

21 

137 

88 
12G 

21~ 

657 
74 
8G 
43 
84 

943 

55 
58 
99 
14 
11 

2 

239 

~,, 

5Q 

O 
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MOTES ON POISSON'S EXPCNENTIAL AND CHARLIER~S 

CURVES. 

B~[ 

A. H, :~(,WBRA-Y, 

In his paper on Graduation of Frequency Distributions (Proc . ,  

VI, p. 52 et seq., at p. 72) Pr0fe~sor Carver gives the formula for 
Charlier's Type B curv% stating tha~ the basis is 

¢ ( x ) -  [~ 

This last function is known as ]-?oisson's Exponential Expansion 
or (the term is due to Bortkewiii,ch) " T h e  Law of Small Num- 
bers" and through it we can see something of the relationship be- 
tween the Pearson and Charlier Systems of Frequency Curves, on 
the one hand, as well as Professor Carver's method of graduation, 
and on the other the Theory'of Pribabilities as i~ is usually taught. 
I believe this relationship is sufficiently interesting to our members 
to justify calling it to their attention in these no~es. 

We are all, of course, familiar With the elemen~ry proposition 
in the theory of probabilities tha~ the probabilities of the respective 
possible results in a series of n t~ials of any subject whose indi- 
v/dual probability is p are given by the successive terms in tile 
expansion of the binomial (p + q:'". 

Performing the expansion and considering as the general term 
file (x + 1)th term we get the terr~ 

n ( n  - 1) 
= p,-2q~ + . . . 

(P + q)~ P~ + nP~- lq  + 2 

n ( n - -  1 ) ( n - - 2 ) . . . ( n - x +  1) 
+ x ! P"-~q% " " " 

( i )  

If in the above we let n q = m we may write 
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(1) 
1 1 

(p "b q)" = p" + mp "-I "{-- 2 P"-2ra2 "-[- "'" 

+ 
1 ( 1 - -  1 ) ( 1  -- 2 ) " - ( 1  

n P n - z m x ,  . . .  
x! 

(2) 

=p~+mp~-l+~-.1.~l-~jp + . . .  
(3) °-.1. 1 . . .  

We may now let q ~ 0 while m remains finite, i.e., n - - o o .  
Under these conditions, the factor m V x !  in the general term re- 
mains finite and the several factors [ 1 - - ( l / n ) ! ,  [ 1 - - ( ~ / n ) ]  
• . .  [1 - -  ( x  ~ l / n )  ] approach unity. There remains for consider- 
ation p"-~, which we may transform as follows: 

p ~ - ~ = ( 1 - - q ) ~ - ~ =  ( 1  n -m/~-~  -- ( 1 - m ) ' ( 1 - ~ )  ~.- 

Passing to the limit when ~-~- ~ the first factor becomes e -~ and 
the second unity. 

Hence we find as the limit of the general term when n ~--- oo but 
n q  remains finite e - ' ~ ( m ~ / x ! )  and 

( o.) 
lira ( p - t -  q)'~ = e - m  1 - t -  m--t-  m 2 / 2 - t -  -~. -I- . . . -t- -- Z . 

nq finite 

It will be noted that the expression in parentheses is the ex- 
pansion of e m which must be so since (p + q ) ~  1. 

This representation of (p ~ g)" was first discovered by Poisson. 
Hence its name. 

Although the formula is rigid only in the limit, it gives a fair 
approximation when q is relatively large. In general, in the type 
of probabilities we deal wi~, q is small, and even n q is small. I t  
is because of i~ a p p l i c a t i o n  in such cases ~ a t  it was called the 
"Law of Small" numbers. 

Tables of the value of ~his function according to the values of 
m and x are tabulated for values of m by intervals of 0.1 up to 
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m ~---15 in "Tables  1or Statisticians and Biometrieians" edited by 
Professor Karl Pearson. As a means of graduating actual fre- 
quencies the formula is, however, of l~ttle value/as the function is 
not continuous ~n this form and in practice perturbing influences 
prevent natural events accurately following the Bernoullian law 
represented by the binomial expa:agon. 

I t  can be shown that the so-called normal error curve is the 
limiting form of the same binomial expansion when p and q are 
nearly equal and n ~  ~.  One demonstration of this will be found, 
for example, in Bowley's "Elements of statistics." 

Since the Charlier Type A curve is, as Professor Carver has 
pointed out, reducible to the form 

V = q'~')f(') = q'"~ (bo + L z  + b~z ~ + b~x ~ -4-. • .). 

Where 
:[ (x-~)g 

(x) - ~ e "~ 
a ~27r 

(the normal curve) it would seem that it should be found best 
fitted to graduate frequencies de:~eloped from large probabilities 
where p is nearly equal to ¢ and that the relative size of the coeffi- 
cients bl, b2, etc., to bo are determir'ed by the amount of perturbation 
of the basic probability. This m~ist be so, since if they all vanish 
but bo b e  curve reduces to the ndrmal curve multiplied by a con- 
stant, which is, of course, a function of the scale of the y coordi- 
nates. 

On the other hand, Charlier's T:qoe B curve is based on Poisson's 
Exponential, which approximates the probability binomial when q 
is small. I t  would therefore seem that this curve woul¢l be most 
useful in graduating frequencies arising from events with low 
probabilities, the kind we have m~st need to deal with. 

Since this curve can be reduced to the form 

y = ¢(x)f(x)  = ~b(x)[bo + bxx + bzx ~" + b3x 3 -~- " ' "  ] 

it would again seem that the size of the coefficients bl, b2, b3~ etc., 
relative to bo are dependent upon: and may serve as a measure of 
the perturbation of the basic probability in this type of cases. 



200 PoIssoN~s EXPONENTIAL AND CHARLIER~S CURVES. 

I t  would appear these relationships should be of value to us in 
researches as to stability of statistical series and the nahlre of dis- 
~urbing forces which affect their value for rate making. I hope to 
find an opportunity in the near future to look into this further and 
present some tests along these lines to the Society. 
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THE TECHNIQIm OF RATE I~IAKIlgG AS ILLIISTRATED B~ 
THE 1920 NATIONAL R]~"~ISlOlV OF WOm~i]~N'S 

CO~EI~SATIOlV I~'SUaA~ICE RATES. 

BY 

G. i~. ]~IICHELBACHER. 

To one who has never taken active part in such proceedings, a 
revision of rates means probably ]ittle more than a new manual 
wifll various innovations in classifications, rules and rates. From 
this point of view a revision is simple; the manual suddenly ap- 
pears as a completed product, there follows a short period of adjust- 
ment to changes in rates and methods of underwriting and then 
the order of things runs on as us:ual. The new manual is only 
an incident and is accepted more cr less as a matter of course, as 
a necessary development in the [usiness. To a person in this 
position a manual is apparently cr~..ated over night, or possibly in 
the short space of time it takes a committee to make certain fun- 
damental decisions withou~ which i t  would be impossible to have a 
revision at all. 

Such, however, is not the case. The production of a manual is 
a huge task requiring months of preparation by the individual in- 
surance carriers and by the organization prosecuting the work, 
elaborate machinery for assembling and compiling statistics, nu- 
merous committee meetings for the determination of actuarial, 
underwriting and engineering princi~ples and a large staff trained in 
the minutiae. The beginnings of a revision are to be found in the 
ofl~ces of the insurance carriers whe:ie the necessary statistical data 
are brought together from original sources. The final publication 
of the manual can come only after fllese raw "statistics have been 
filed with some central organization :, audited, combined with simi- 
lar figures filed by other carriers and subjected to actuarial and sta- 
tistical processes by means of whic[ they are converted into com- 
pact form for the use of the technh;al committees which translate 
them into rates. 

I t  is for the purpose of outlining :the rate making process in it~ 
various details that this paper is presented. The several steps in 

14 
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a rate revision will be described and the reader will be taken 
through the procedure from beginning to end. In order that the 
paper may deal with particulars instead of with generalities, the 
recently completed 1920 national revision of workmen's compen- 
sation rates has been selected as an example, and the data, methods 
and machinery discussed will be those employed in this revision. 
The procedure of this revision is typical and differs only in detM1 
from that which might be adopted for any revision of rates. Fun- 
damentally, all revisions requiring extensive use of statistics must 
proceed along similar lines and in accordance with the same gen- 
eral principles. The present paper will, therefore, enable persons 
experienced in the methods used in other lines of insurance to com- 
pare such methods with those which have been established after 
years of experimentation in the field of workmen's compensation 
insurance. The 1920 national revision represents the latest devel- 
opment in rate making in this field. 

THE MACHINERY. 

The 1920 national revision o f  workmen's compensation rates 
was conducted under the auspices of the National Council on 
Work~men's Compensation Insurance. I t  is proper, therefore, ~o 
preface this paper with a brief outline of the purposes of the 
Council, its organization and t_he machinery by means of which it 
performs its rate making functions. 

The Council is a federation of rate making boaxds and bureaus 
w~th offices in New York City.* Its fundamenhal objects are " to  
co5perate with rating organizations and public officials in all states 
in the determination of equitable premium rates for workmen's 
compensation insurance, and to promote a true public understand- 
ing concerning fl~e establishment of such rates." 

To further the accomplishment of these objects, the constitution 
provided, among other things, that the Council shall 

"1.  Collect and compile experience for rate making purposes. 
"2. Establish classifications for rate making, and rules and pro- 

cedure governing the application of same. 
The present membership comprises the following organizations: Inde- 

pendent rating bureaus of the states of Alabama, .California, Delaware, 
Massachusetts, New Jersey, New York, Pennsylvania, Tennessee, Virginia 
and Wisconsin; the National Association of Mutual Casualty Companies 
and the National WorDnen's C'ompe~sation ~ervlce Bureau. 
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"3. ~stablish basic pure premiums ann formulate fundamental 
general principles applicable to all states for translating such 
pure premiums into rates. 

"4. Establish rating plans for ~ae purpose of modifying manual 
rates on individual risks.* 

The general administrative a rd  financial affairs of the Council 
are under the supervision and direction of two committees, the 
Governing Committee and the Committee of Managers. Upon the 
Governing Committee are six insurance carriers, membership being 
equally divided between "participating" and "non-part icipating" 
carriers.t This committee .appoints the General Manager and has 
control over the finances of the Council. The second administra- 
tive committee is made up of the General Manager of the Council 
and the Managers of the affiliated boards and bureaus. This com- 
mittee elects the members of file various technical committees, 
designates E~e chairmen of these committees, passes upon applica- 
tions for membership in the Council and assists the Council in an 
advisory capacity. 

The technical work of the Co:mcil is in charge of committees 
of insurance carriers. Each committee ~s equally representative of 
participating and of non-participating insurance and the chairman 
is, in each case, a representative o f  a state insurance department 
supervising workmen's compensai:ion rates. 

In  recognition of the fact t i n t  workmen's compensation in- 
surance for coal mines presents peculiar problems requiring special 
knowledge, a section has been formed for dealing with technical 
problems in this field. This se'~tion has its central committee 
known as the Coal Mine Commiitee and two sub-committees, the 
Actuarial Sub-committee, whose function it is to consider the actu- 
arial phases of the subject; and the Engineering Sub-committee 
which deals with engineering and inspection problems. 

* The term '~risk" used in this connection includes the operations of an 
assured which are the subject of insurance. Thus, a manufacturing plant, 
a chain of stores, a garage, the construction of a dam, the operations of a 
brink-mason, a m~ne~ a quarry, etc., may each constitute a ~r isk" '  for 
insurance purposes. 

The constitution of the Council ]efines "partlcipating" and t~non- 
participating '~ carriers as follows: ~ CParticlpating carriers' are defined 
as stock corporations issuing dividend policies, mutual corporations, state 
funds, and reciprocal interinsurers. 'Non-participating carriers' are stock 
corporations issuing non-dividend polic~.es." 
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There is a similar organization of technical committees for deal- 
ing ~ith the general rate making problem. A central committee, 
known as the General I~ating Committee, is in charge. It  is the 
duty of this committee "to prepare a manual of classifications and 
rules, to establish basic pure premiums and subsequent amend- 
ments in such manual and basic pure premiums, and to approve 
rating plans determined upon by the Actuarial and Engineering 
Committees." In this work the General Rating Committee is 
assisted by the Actuarial Committee which has jurisdiction over 
actuarial and statistical problems and over the plan of experience 
rating, and by the Engineering Committee which deals with engi- 
neering problems and more particularly with the schedule rating 
plan. 

The Council proper is in charge of a staff of officers headed by 
Harwood E. Ryan as General Manager. I t  is equipped to perform 
actuarial, engineering and statistical work and serves as the agency 
by means of which the decisions of the various technical com- 
mittees are put into proper form for practical application. 

The Council has no absolute power over rates and rating plans. 
The results which it produces are advisory only; the member 
boards and bureaus may accept or reject them. It  does, however, 
exercise considerable influence and its recommendations carry 
much weight because of the completeness of its statistical data and 
the reputation and ability of the members of its technical com- 
mittees. 

The most important feature of the Council's work is its function 
as a clearing house for the member boards and bureaus. Each 
member is obligated to file with the Council proposed changes in 
rules, classifications, rates and rating plans. The Council analyzes 
these propositions, checks them against the available statistical 
data in its files, subjects them to actuarial, engineering and under- 
writing tests, secures a decision from the proper technical com- 
mittee and then reports this decision to the proposing member and 
to every other member as well. Through this procedure each 
member keeps in touch with developments in other jurisdictions 
and at the same time receives the benefit of the statistical experi- 
ence and the advice and recommendations of the technical com- 
mittees of the Council. Thus, even though the conclusions of the 
Council are only advisory, ~hey are nevertheless most important 
factors in promoting uniformity in underwriting, actuarial, sta- 
tistical and engineering procedure in all ~ctions of the country. 
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T~zE PnOBLEM. 

Before considering the technique of a rate revision, it is essential 
to examine the nature of the problem requiring solution. This 
problem is the production of the manual, a book containing rules 
of underwriting procedure, a schedule of classifications describing 
the various risks to be rated, and rates applicable to the classifi- 
cations. 

Jn workmen's compensation insurance there are approximately 
1,000 classifications. For  the most part  each classification repre- 
sents an entire industry or business, as, for example, bakeries, 
landscape gardening, mining, department stores. But this is not 
necessarily so. Some clarifications skill follow occupations, such 
as carpentry, locksmithing, plastering; others represent processes, 
such as wood-turning, rolling mills, rubber reclaiming. 

Classifications should meet ceitain general quMifications.* They 
should be clearly phrased so tha~; their scope may be readily under- 
stood by everyone who uses them. They should represent units 
for which accurate payroll and loss records can be kept. There 
should be no possibility of manipulation, either for the purpose of 
misapplication in classifying ri~ks or of " '  jugging"  payroll from 
one classification to another ca::rying a lower rate. The staffs- 
tician in the home office of the insurance carrier should be able to 
allocate the payrol]s, premiums, and losses to the classification to 
which they belong.~ There should be as few classifications as 
possible since accurate rates caanot be established if hhe total ex- 
perience is distributed among many classifications. The best re- 
sults will be achieved if there i s  a reasonable concentration of 
experience in important classifications which actually represent 
distinct industrial units. 

* See paper by E. H. Downey entitled ~The Classification of Industries 
for Workmen's Compensation Insurance," Procee'dings C. A. ~. ~. A., ¥ol. 
II, pp. 10"-24. 

Cases are on record where unintentional errors in charging pay-rolls 
or losses to classifications have had ~. serious influence upon the experience " 
which is used as the basis for rate making. Take, for example, the case 
of ~Blasting. '~ It  is customary to require a separation of payroll for 
blasting wherever it is found. This payroll is usually estimated or taken 
at an arbitrary amount, it being difficult to obtain an accurate statement; 
the losses, however, are clearly indicated from aeeldent reports and are 
properly charged. The result probably is an experience indication that is 
excessive; the losses are correct but the payroll exposure is too low because 
it is not accurately determined. 
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The present classification sysfem is an inheriMnee from the 
days of employers' liability insurance. During each revision many 
changes are made. For example, in the 1920 revision there were 
1,319 classifications at the beginning of the work. Of these, 466 
classifications were eliminated. On the other hand, 100 new classi- 
fications were erected. The total number remaining in the manual 
at the completion of the revision was thus reduced to 953. 

It  cannot be urged that the classification system is scientifically 
satisfactory, but it is difficult to improve it by making radical 
changes. Just as, in some forms of insurance, there are old policy 
contracts which retain their original phraseology, entirely different 
from present day langmage,* so the classifications as they stand 
have a certain value because long practice has given them the 
weight of precedent and interpretation. 

The rules, likewise, are the result of gradual development and 
experiment. In each revision they are subjected to thorough over- 
hauling in order that they may be kept abreast of the times. Rad- 
ical changes have to be avoided, however, because the underwriting 
procedure covered by the rules has become more or less firmly es- 
tablished in practice and violent adjustments ar amendments would 
undoubtedly react seriously upon the business. For example, in 
the latest revision, there were only three such changes of any con- 
sequence. One of these provides for the inclusion of bonuses as 
part of the payroll upon which premiums are computed. This was 
adopted in recognition of the fact that bonuses are practically uni- 
versally considered as wages for the purpose of determining the 
amount of compensation benefits. Another involves an addition to 
the so-called "payroll" rules which govern th'e sub-division of risks 
into constituent manual classifications. Formerly, when several 
operations were involved in a risk, all of which were specifically 
classified in the manual, it was not permissible to use the individ- 
ual manual classifications for parts of the risk on the same floor 
of a building. Under the rule as amended, a "division of payroll" 
may be made in these cases provided each operation is in a separate 
department surrounded by structural partitions, and has no inter- 
change of labor with other departments. The third change in- 
volves the erection of a new rule governing the writing of business 
upon a monthly, quarterly, or semi-annual premium collection 
basis; certain percentages of the annual premium are established 

* For example, the marine insurance contract. 
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as the amounts to be deposited With the insurance carrier in these 
several cases. 

The real crux of a revision, [owever, and the phase which will 
receive attention in this paper, it the problem of establishing rates. 
In  a thoroughgoing revision, such as the present, the old rates are 
discarded completely and new rates are produced from fundamental 
data. This work requires extensive preparation and the greatest 
part of the time is consumed in that way. To fully appreciate a 
revision, therefore, it is necessa1~y to know what the manual rate 
represents, how it may be analyzed, upon what it is based and what 
processes are essential to its determination. 

The rate is the price of insura:ace per $100 of payroll exposure.* 
The manual rate is an average ::ate applicable to all risks within 
the classification to which it relates but it is not necessarily? the 
final rate charged. I t  is, howeve::, the starting point, the modifica- 
tions produced by the systems o~ merit rating (schedule or expe- 
rience rating)~ being subtracted from, or added to it, depending 
upon whether the individual risk is better or worse than the aver- 
age of its type. 

The rate must be adequate to zover the losses arising out of ac- 
cidents in the industry represen!ed by the classification and also 
the expenses incurred by ~he irsurance carrier in administering 
the insurance. The pure premium is that part of the rate which 
represents the loss cost per unit  o f  exposure. The loading is the 
part which provides for the vario'ls items of expense. The best in- 
dication upon which to base the pure premium is actual experience 
assembled from the records of :insurance carriers. The expense 
loading must be established with ~ proper regard for the prevailing 
methods of doing business and for the actual expense requirements 
of individual carriers. 

* Payroll has been taken as a basis for premium calculation because the 
state workmen's compensation laws l:ase compensation payments upon the 
wages of workmen who are injured, ~md also because it is the measure of 
the number and working time of employees most readily furnished by 
employers. 

i Schedule rating is a method of r~:.ting physical hazards. The schedule 
is a list of hazards with debits and credits therefor and is applied by in- 
spectors who make actual surveys of individual risks. Exlmrience rating 
measures both physical and moral hazards. It involves the use of the past 
loss history of the individual risk and a comparison of this with the general 
experience of the classification. 
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I t  is obvious, when experience is made to serve as a basis for pure 
premium determination, that the values selected with reference to 
such experience will represent the conditions and requirements of 
the past.* There may, therefore, be some discrepancy between the 
pure premium based upon experience and the pure premium which 
will be adequate to meet the conditions of the future period for 
which the rate is contemplated. Items affecting this change, such 
as wage level, emp]o3~ment or unemployment, industrial conditions, 
immigration and emigration, amendments to the worlm:len's com- 
pensation law, changes in the interpretation of the work-men's com- 
pensation law or in the procedure of the board or commission super- 
vising and administering the law, merit rating, accident frequency 
and severity, etc., are usually measured collectively or individually 
by a factor or by factors which are applied to the pure premium 
established upon past experience. By this process the pure pre- 
mium is increased or decreased, depending upon whether the condi- 
tions effecting the change have resulted in a higher or lower level 
of cost for the period during which the rates will be applied than 
that for the period represented by the available experience. 

The pure premium for a classification based upon experience 
after analysis and comparison with the experience of other classifi- 
cations, may be termed the selected pure premiumt and the pure 
premium which is correct for the future may be desigllatecl the 
finaZ pure premium. 

In practice, complications are found. The classifications in a 
given state having adequate experience upon which to establish pure 
premiums are comparatively few in number. Where the state ex- 
perience is inadequate for rate making purposes it is necessary to 
combine the experience of several states or possibly to combine the 
experience of all states in order to obtain an experience which will 
produce a dependable indication. There must, therefore, be re- 
gional pure premiums applicable to a number of contiguous states 
and national pure premiums applicable to all states except those 
with sufficient local experience to determine their own rates.- In 
the 1920 national rate revision the experience of all states was 

* In  workmen's  compensation insurance, classification experience ~ ~ lags ' ' 
approximately two years behind the present. This is due to the "po]icy 
y e a r "  method of accounting which will be described later. 

The pure premium taken direct from the experience without modifica- 
t ion is known as the C ndicated pure premium or the ezper~ence pure 
premium. 
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available. I t  was converted to a common level and was presented 
by s~ates and by regions as well as for the country as a whole. The 
General Rating Committee in establishing pure premiums started 
with the country-wide experience and made exceptions for regions 
an(] states wherever necessary. 

TH]~ DATer. 

We came next to the consideration of the data available for a 
rate revision. In workmen's compensation insurance the major 
part of the experience.utilized for rate malting is in the form o f  
special exhibits compiled by insurance carriers which are known as 
schedules " Z "  and "W." 

Schedule " Z "  is a record, b 5 manual classifications, of the ex- 
perience of an individual state. The policies written in a given 
calendar year are reported upon as a single experience group. 
Thus, the payrolls and premiuras of policies written during cal- 
endar year 1920 and all losses arising out of these policies consti- 
tute the experience for policy year 1920.* Since the policies are 
customarily written for a period of twelve months, it follows that 
policy year 1920 will not be complete until December 31, 19~1, 
when the last policy expires. In fact ,  the experience will not be 
available in finaZ form until some time later, for the payrolls of each 
individual risk must be audited, the premiums adjusted accord- 
ingly and all the injuries resulting from accidents chargeable to the 
1920 policies must be definitely determined and compensated be- 
fore the ultimate cost of insurance can be known. The record of 
policy year 1920, for instance, continues to develop for a number 
of subsequent calendar years and it often requires a long period, 
depending upon the provisions of the state work-men's compensa- 
tion law, to determine its nltimare status.t 

The first approximation to the final result may be obtained, how- 
ever, not long after the expiratior of the last policy issued in 1920, 
provided sufficient time is permitted to elapse to enable the car- 
riers to secure audits of payrolls ~nd reports of all claims charge- 
able to the account. In this evert the losses actually paid may be 

* Also ~ermed 1920 "year of issue" or "year of risk" (inaccurately). 
-~ In ~'ew York certain payments continue during the lifetime of the 

beneficiary. The account for any year will, therefore, remain open until 
the death of the last beneficiary entitled to receive compensation on account 
of accidents chargeable to.policies issued in that year. 
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ascertained with exactness; but the liability for future payments 
must be estimated. Schedule " Z "  for 1920 may, therefore, be 
originally reported in calendar year 1922. I t  cannot, under pres- 
ent conditions, be reported earlier. I t  is this method of accounting 
that is responsible for the " l a g "  of the available experience behind 
the current rates. 

Schedule " Z "  for a given state is reported in several parts. In  
1919 there were four parts. Part  I was a record by classifications 
of the payrolls, premiums and losses of a single policy year. The 
sample form of the 1919 Part I blank reproduced as Exhibit I is 
more or less self-explanatory, but one or two comments may serve 
to clear up doubtful points. 

I t  will be noted that payrolls and premiums are reported sepa- 
rately for policies including medical aid and for policies excluding 
medical aid. I t  is customary in many states to provide a form of 
contract under the terms of which the insurance carrier reduces 
the premium by a stipulated amount, the policy holder, for this 
consideration, assuming the responsibility of providing medical, 
surgical and hospital treatment for his injured employees. This 
arrangement is designed particularly to meet the convenience of 
policy holders who have installed hospitals in their plants. In  these 
cases the entire payroll will be reported but the premium and the 
losses will be incomplete. The purpose of reporting the payrolls 
and premiums for such contracts as separate items is to permit a 
modification of the experience to take account of its incompleteness.* 

Attention should also be directed to the analysis of losses. Acci- 
dents are chssified by nature of injury into five classes as follows : 

1. Death Cases. 
2. Cases resulting in permanent total disability, i.e., absolute in- 

capacity for work, as for example, accidents involving the loss 
of both arms, both legs, both eyes, insanity, total paralysis, etc. 

* Take for example the following situation: 

Kind of  Pol icy.  

Policies including meal. aid. 
, " excluding " " . . . . . . .  

Payroll. 

$I0,000,000 i 
1,000,000 ! 

Z~edlval Loasas. 

$5,000 
0 

Tota l  Incurred 
Losses. 

$250,000 
20,000 

I~ may be assumed that the medical experience of policies excluding 
medical aid will be the same as for policies including medical aid. The 
indicated medical pure premium for policies including medical aid is .0~ 
($5,000 divided by 100,000). Applying this to the payroll excluding med- 
ical aid, we obtain expected medical losses of $500. These are assumed 
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3. Cases resul t ing  in  permanen~ pa r t i a l  disabil i ty,* as for  example,  
in ju r ies  involving the loss of one hand,  one eye, one leg, or 
any other  d isabi l i ty  pe rmanen t  in  character  which does not  
to ta l ly  incapaci ta te  the  i n ju r ed  worker.  

4. I nde t e rmina t e  cases, i.e., cases: in  which the exact na tu re  of the 
d isabi l i ty  is not  ascer ta inable  at  the  t ime th.e r epor t  is pre-  
pared.  T h e  number  of these cases will  decrease in  subsequent 
repor ts  as in format ion  is obtained which will  pe rmi t  the car- 
r i e r  to al locate them to one of the  other  groups.  

5. Tempora ry  d isabi l i ty  cases, i.e., cases involving loss of t ime  in  
excess of the  wai t ing  per iod specified in  the  state workmen 's  
compensat ion  law, which are known not  to involve any perma-  
nen t  in ju ry .  

Al l  i ndemni ty  losses, whether  p~id or "outstanding," ar is ing  out  
of each of these classifications of :injury are  repor ted  in the proper  
loss column : t  the  number  of cases is also given. Al l  medical  losses 
a re  repor ted  in  one classification, i r respect ive of the k ind  of acci- 
dent.  The  first approx imat ion  to t h e  selected pure  p remium is the  

to be the medical losses which would ~ave been incurred had the $1,000,000 
payroll been written with full aid coverage; $500 is, therefore, a measure 
of the de~ciency in the loss experience. The total experience on a correct 
basis may, therefore, be ~rritten as follows: 

Payroll. Medica] Losses. Tots[ Incurred Losses. 

$11,000,000 $5,500 $270,500 

* In the 1920 schedule ~ c Z "  this ¢lass!]ication ~ will be sub-divided, ~ ~ maj or ' ' 
permanent partial disability eases being reported in one classification~ 
" m i n o r "  permanent partial disability' eases in another. For this purpo6e 
~ major ' ' permanent partial disability 'will include the following eases: 

'~ (a) Every permanent injury, not coltstituting permanent total disability, 
which involves the loss of sight of an eye or the loss of a hand, 
foot, arm, or leg: 

(b) Every permanent injury involving the impairment to the extent of 
50 per cent. or more of a ban(, foot, arm or leg: 

(c) Any permanent injury, whether: enumerated above or not, which is 
compensated on the basis of 25 per cent. or more of permanent 
total disability (or 25 per ~mt. or more of the full-'benefit for 
permanent ~otal disability :fllowed under the act applicable 
thereto). ' ' 

t I t  will be noted ~pon reference to the blank in Exhibit I that three 
columns are provided for losses, one for " p a i d "  losses, a second, for 
~'uutstanding" losses and a third, for total losses. The first two columns 
need not be used; they are provided, for the convenience of certain carriers 
in preparing the schedule. 
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experience indication, that is, the ratio of the actual incurred losses 
to each $100 of payroll exposure.* 

The remaining parts of the 1919 Schedule " Z "  were individual 
reports of certain cases included in part I concerning which special 
additional information was required. Individual reports of death, 
permanent total disability and indeterminate cases were made. 
The cause of accident, nature of injury,  number of dependents, 
nature and extent of dependency and other items were given, thus 
facilitating the audit of the schedule and the correction of esti- 
mated losses and assisting in the allocation of these "serious" cases 
to the appropriate classifications. The individual reports also 
served a valuable purpose in enabling the rate making committee 
to graduate the pure premiums for the more serious types of in- 
jury and to spread the cost so that it  was properly distributed to 
the individual classifications. 

Whereas Schedule " Z "  presents experience by policy years and 
for individual classifications, Schedule " W "  presents it  by cal- 
endar years and for all classifications combined. Schedule " W "  
is an underwriting " g a i n  and loss" exhibit----it contains not only 
a record of premiums and losses but also a statement of expenses 
so that the carrier and the supervising authority may determine 
whether the established rates were adequate in their provision for 
both losses and expenses. The value of Schedule " W "  lies in its 
indication of the latest loss experience; inasmuch as it is on a cal- 
endar year basis it is always one year closer to the present than is 
Schedule "Z." Its use for this purpose, however, must be attended 
with many reservations owing to the considerable element of judg- 
ment and estimate involved in its preparation. 

The real use of Schedule " W "  is for the determination of the 
expense loading. The exhibit presents a detailed analysis of ex- 
penses and taxes, so tha~ each item may be evaluated in terms of 
percentage of gross premium income. 

*For example, referring to Exhibit I, the "indicated" pure premiums 
are as follows: 

Death $66,907 + 346,150 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ $ .193 
Permanent Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ $ 0 
Permanent Partial $142,703 + 346,150 . . . . . . . . . . . . . . . .  ~ $ .412 
Temporary Total $99,254 + 346,150 . . . . . . . . . . . . . . . . . .  ----- $ .287 
Indeterminate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ $ 0 

346,150 
Medical $66,477 + 327,520 X 327,52----~ . . . . . . . . . . . . . . . . .  ~ $ .215 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ $1.107 
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EXIIIBIT I. 
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In addition to these particular schedules, each revision brings 
forth requests for special exhibits of data required for the solution 
of peculiar problems. In the 1920 revision, for example, three 
special calls were issued. The first was for wage data for calendar 
years 1917 and 1919. This was used to test the effect of wage fluc- 
tuation upon the cost of compensation and also for the purpose of 
determining the effect of amendments to the workmen's compensa- 
tion laws of the several states. The second was a special call for 
premium and loss data for use in projecting the experience for 
policy 5-ears 1916, 1917, 1918 and 1919 to an approximately ulti- 
mate basis. This study was made in connection with the projec- 
tion of rates, the purpose being to ascertain the trend of cost in 
order that the committee might predict file cost of calendar years 
1920 and 1921--the period for which rates were established. The 
last was a call for special information concerning the relative cost 
of medical aid in 1917 and 1919. This information was used to 
determine the increase in medical cost over this period. 

PRELIMINARY WORK. 

In a manual revision the order of events preliminary to the actual 
determination of pure premiums involves the following steps. The 
first step is the determination of the exact scope of the experience 
to be used. An outline of the desired data is prepared and sub- 
mitred to the individual carriers who compile from their records 
the necessary information and file it with the central organization. 
These reports are then audited, after which the experience is as- 
sembled and reduced to convenient form for the use of the rate 
making committees. 

In the 192.0 national revision of workmen's compensation rates 
the process was shortened by reason of file fact that Schec]ule " Z  '" 

data previously had been assembled by the several state insurance 
departments and rating bureaus and the experience was thus avail- 
able for immediate compilation in proper form for rate making. 
The Actuarial Committee, therefore, proceeded without delay to 
formulate a number of rulings to govern the staff of the Council in 
this important preliminary work. 

Mr. l~fowbray, in his paper, discusses the actuarial problems of 
the revision and the methods adoptecl for their solution. I, there- 
fore, shall merely state the conclusions of the committee and de- 
scribe the procedure by means of which they were given practical 
application. 
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1. It was decided to use the s vailable experienc e of all carriers 
for each workmen's compensation state for policy years 1916 and 
1917. The 1916 experience represented the second reporting for 
that year and was, therefore, practically altogether matured. The 
1917 experience was necessarily ~:aken from the first report. Both 
experiences were made up as of December 31, 1918, and were re- 
ported in calendar year 1919. As the revision was inaugurated in 
hTovember, 1919, this was the latest experience then available. 

2. It  is obvious that these expcMences by states and policy years 
could not be simply added together without adjustment. They 
represented varying wage levels, widely different conditions sur- 
rounding the production of accidents, and as many standards of 
indemnification as there were benefit schedules in the workmen's 
compensation laws effective in tl~e United States during calendar 
years 1916, 1917 and 1918. The committee recognized this fact by 
a decision to take the experience of a single state for one year of 
issue as representing a common ~evel to which the experiences of 
other states and years of issue might be converted and combined. 
:For this purpose, :New York Schi~dule " Z "  for 1917 was selected 
as the basis of reference. 

3. The next decisions had to do with the process of converting 
the experience to the common level: 

(a) There were six loss divisions in the original Schedule " Z "  
data, namely: 

1. Death. 
2. Permanent total disability. 
3. Permanent partial disability 
4. Temporary t~tal disability. 
5. Indeterminate disability. 
6. Medical. 

These were grouped into three ilivisions as follows: 

1. "D.  & P. T. D."--i.e., death and permanent total disability 
losses. 

2. " A l l  Other Indemnity "--i.e., permanent partial disability, tem- 
porary total disability and indeterminate disability losses. 

3. "Medical "--i.e., medical losses. 

(b) Two distinct methods of c(;nversion were selected for these 
loss divisions: 

1. I t  was decided to convert the "D .  & P. T. D." division on a 
numerical basis; that is to say, to: obtain the converted losses by 
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counting the number of cases for each classification for all states 
and years of issue, and by multiplying this by an average value per 
case determined from New York Schedule " Z "  for 1917. 

2. For converting the " A l l  Other Indemni ty"  and "Medica l "  
loss divisions an "experience differential" method was adopted; 
the conver~ed losses to be obtained by the application of a conver- 
sion factor to the actual state losses for 1916 and 1917. The com- 
mittee adopted Greene's formula* for the purpose of developing 
conversion factors for these divisions. This formula in the form 
in which it was used may be written as follows: 

__DLOSses for 7 .  Y. Schedule "Z"- -1917  
R 

Conversion Factor ~ Losses for Additional Starer 
I + D  

where 
R ~ Average Pure Prem. for 1~. Y. Schedule " Z  "--1917. 

Average Pure Prem. for Additional State 

:Expected Losses for N. Y. Schedule " Z " - -  
1917 (Using R as conversion factor) 

1 + D ~  Actual Losses for N. Y. Schedule " Z " - - 1 9 1 7  

I t  will be noted that a first approximation to the conversion factor 
is the simple ratio of average pure premiums for the two expe- 
riences under comparison.:~ 

3. Recognizing the fact that the proposed analysis of the total 
pure premium into three divisions threw into the " A l l  Other In- 
demni ty"  division two important classes of losses, those arising 
out of permanent part!al disability and out of temporary total dis- 
ability accidents, and that for this rea~n  absolutely correct results 
for individual classifications wer~ not to be obtained in the process 
of conversion if a single factor for "Al l  0~her Indemni ty"  was 
used for all classifications, the committee erected three groups of 
classifications and calculated conversion factors for each group. 
These groups are described as follows: 

*See paper by Mr. Greene entitIed "Upon Combining Compensation 
Experience from Several States," pages 10-30 inclusive, Volume ¥I, Part 
I, Proceeclings C. A. S. S. A. 

t The "additional state" experience is that to be converted to the basic 
level, e.g., Connecticut experience for 1916 and 1917--M.iehigan experience 
for 1916 and 1917, etc. 

$ An analysis of Greene's formula developing this relationship will be 
found in Mr. ~Iowbray's paper. 
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(a) Classifications involving esse:~tially contracting and building 
operations including excavation and other heavy outdoor 
work. 

In these, the "Al l  Other Indemni ty"  division will be 
created by injuries which are generally severe, such as those 
resulting from fractures, sprains and bruises. 

The nature of the operations performed is the basis of 
classification rather than the relative proportion of per- 
manent partial disabil/.ty and of temporary total di~bili ty 
losses. 

(b) Classifications characterized by a marked dismemberment 
hazard. 

In these, the " A l l  Other Indemni ty"  losses will be un- 
equally distributed, the larger percentage being created by 
permanent partial injuries. 

(c) All classifications not covered by groups 1 and 2. 

I t  was assumed that the ratios of permanent partial disability 
losses to temporary total disabilit] losses in all classifications in 
each of these groups were sufficiently uniform to obviate violent 
inaccuracies arising from the use c:f an average differential for the 
" A l l  Other Indemni ty"  division.* 

4. The committee decided to group the experience of individual 
classifications according to the "Groups"  and "Schedules"  of 
the " Manual Classifications Code." The code is an arrangement 
of the manual classifications desi~ned particularly to assist the 
under,writer in rate making. CI~ssifications presenting similar 
hazard characteristics are thrown together into groups. These 
groups in turn are associated in i;chedules. For example, group 
102- -"  Baking"  includes the follo~ing four classifications: 

2000--Bakeries 
2001--Cracker Manufacturing 

* Strictly speaking the losses for erich "kind of injury should be con- 
verted independently, as there is likely to be a different cast relationship 
as between states for each class. The points raised in connection with the 
~ All Other Indemnity" div~slon are that the ratio of the two important loss 

elements making up the division is not ~onstant for a~l classifications and 
that the use of one conversion factor, rather than two separate conversion 
factors, would produce inaccurate results particularly if an attempt were 
made to apply a single factor to all classifications. 

15 
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2002--Macaroni Manufacturing 
2016--Breakfast Food Manufacturing--prepared foods--excluding 

oatmeal and corn milling. 

This ~oup is one of thirteen groups making up Schedule 5- -  
"Food and Tobacco." 

The use of the code has the advantage of associating analogous 
experiences in homogeneous groups and of so arranging the work 
of revision that classifications which should be considered together 
for rate making, come up automatically in the proper order. 

5. Finally, it was decided to present the classification, group and 
schedule experiences for each of the following regional sections 
and also for the country as a whole: 

Eastern 

Connecticut, Maine, Maryland, Massadhusetts, New Jersey, 
New York, Pennsylvania, Rhode Island, Vermont. 

Cenlra~ 

Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Ne- 
braska, South Dakota, Wisconsin. 

Wester~ 

California, Colorado, Montana, New Mexico, Utah. 

Southern 

Kentucky, Louisiana, Oklahoma, Texas. 

The purpose of presenting the data in this manner was to afford 
the General Rating Committee an opportunity to study the experi- 
ence not only by states, but also by sections of the country, thus 
simplifying the establishment of exceptions to the national pure 
premiums wherever the experience of individual states or regions 
warranted such treatment. 

The first step in the execution of the program outlined by the 
Actuarial Committee was ~he calculation of conversion factors. 
For this purpose the blank reproduced as Exhibit I I  was prepared. 

Twenty classifications in each of the three conversion groups 
were selected as a basis for the calculations. In this process it 
was neeessa~ to exercise considerable care in order that the classi- 
fications selected might be hTpical and at the same time represent 
a sufficient volume of the total experience to produce dependable 
results. Lists were prepared of the seventy-five classifications in 
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each group which had the largest pa)~roll and loss exposure in  Kew 
York Schedule " Z "  for 1917. Classifications peculiar  to New 

York,  tha t  is, those represent ing industr ies  which migh t  produce 
unique  experience were then eliminated.  S imi la r  lists were pre- 

pared for each state from the combined experience for policy years 
1916 and  1917. These lists were then compared and the twenty  

classifications common to both lists for each conversion group were 
taken as a basis for the calculations. I n  some states, where the 
available exposure was too small  to provide a satisfactory basis, 

the groups were consolidated.* I n  two cases even this procedure 
did not  produce enough volume to insure dependable results and  
the state experience was not  converted a t  a l l . t  Wherever possible 

• group 1 was main ta ined  because, par t icular ly  i n / h e  western states~ 
the classifications comprising the group (min ing ,  oil production,  
etc.) are unique  and i t  was desired to convert the logses on the 
most  consistent basis tha t  could be obtained. 

The conversion factors for the several states are presented in  

the following table:  

Group I. Group I[. Group IIL 
State. 

All Other~i Med. All Other. I Med... All Other. Med. 

New York 1916 . . . . . . .  1.022 .827 1.254 .936 1.302 .866 
Connecticut . . . . . . . . . .  2.902 .780 2.919 .904 1.928 .588 
Maine . . . . . . . . . . . . . . .  3.326 1 .460  2.527 1 .173  2.113 1.552 
Massachusetts . . . . . . . .  1.503 .964 1 .850  1 .090  1.665 .984 
New Jersey . . . . . . . . . . .  2.525 1 .742  2.543 1 .639  2.089 1.465 
Pennsylvania . . . . . . . . .  3.714 2.148 3.372 1.662 3.109 1.715 
Rhode Island . . . . . . . . .  2.894 1 .043  2.894 1 .043  2.894 1.043 
Vermont . . . . . . . . . . . . .  2.718 1 .438  2.718 1 .438  2.718 1.438 
Maryland . . . . . . . . . . . .  3.493 1.302 3.042 1 .273  3.522 1.214 
Illinois . . . . . . . . . . . . . . .  1.814 .760 1.712 .855 2.040 .723 
Indiana . . . . . . . . . . . . . .  1.682 .944 1 .754  1 .075  1 .767  1.039 
Iowa . . . . . . . . . . . . . . . .  2.334 1 .156  1.873 .955 2.692 .983 
Kansas . . . . . . . . . . . . . .  1 .294 1 .479  1 .337  1 .700  1 .337  1.700 
Michigan . . . . . . . . . . . .  2.204 1 .158  2.193 1 .143  2.783 1.116 
Minnesota . . . . . . . . . . .  1.442 .740 1.605 .844 1.846 .756 
Nebraska . . . . . . . . . . . .  1.743 .795 1.589 .651 1.589 .651 
Wisconsin . . . . . . . . . . . .  1.535 .589 1.799 .819 1.806 .704 
California . . . . . . . . . . . . .  835 .360 1.355 .549 1.433 .477 
Colorado . . . . . . . . . . . . .  2.837 1 .593  3.300 1 .090  3.300 1.090 
Montana . . . . . . . . . . . . .  3.675 1.322 3.675 1 .322  3.675 1.322 
Utah . . . . . . . . . . . . . . . .  3.222 1 .002  3.222 1 .002  3.222 1.002 
Kentucky . . . . . . . . . . . .  1.210 .841 1.541 .796 1.83@ .761 
Louisiana . . . . . . . . . . . .  1.652 .726 1.939 .774 2.539 .770 
Oklahoma . . . . . . . . . . . .  2.514 ~ 1.136 Z 2.098 .708 2.098 .708 
Texas . . . . . . . . . . . . . . . .  ~ 2.047 [ 1.124 ,I 1.255 .746 1.768 .783 

* This was true of the experience for the states of Montana, 
Islandj Utah and ~Termont. 

t New Mexico and South Dakota. 
Colorado, Kansas, Nebraska and Oklahoma. 

Rhode 
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The next step was the selection of average "D. & P. T. D." 
values from New York Schedule " Z "  for 1917. As a basis for 
this work the committee had aa exhibit pre~enting the following 
information for each schedule of the Manual Classifications Code: 

(a) Number of "D. & P. T. D." cases.* 
(b) Total incurred :' D. & P. T. D." losses.* 
(c) Average cost p~r case. 

The exposure in many schedules being in~lequate, an attempt 
was made to group schedules according to predominant character- 
istics affecting the cost of death and permanent total disability. 
Such factors as the employment:, of women and children or single 
men, the probable number of dependents and the degree of depend- 
ency, the average .age of injured employees and similar factors were 
considered. The experience wa~,~ then assembled according to this 
tentative grouping and the average value of "D. & P. T. D." cases 
obtained for each group. To t/fis point the grouping was based 
entirely upon a pr/od considerations. A comparison was then 
made of the ~oup average value with the average value for the 
individual schedule, exceptions being established where the value 
for the schedule was out of l~ne and where the exposure was 
broad enough to produce a relia~fle indication. As a result, seven 
groups of schedules were selected with average values as follows: 

I--$3500.00.-- 
Agri.culture 
Wood 
Contracting, not erection 
Care, eus±ody and maintenance 
Miscellaneous occupat/on,; 

II---$3500.00.-- 
Food and tobacco 
Textiles 
Clothing 
Laundries 
Leather 
Paper goods 
Fine machines and instruments 
Commercial enterprises 
Clerical and professional 

III--$4400.00.-- 
Rubber, composition, bone, etc. 
Paper and pulp 

*New York Schedule " Z "  for 191L 
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Printing 
Metal forming 
~'Iachine shops 
Vehicles 
Stone products 
Clay products 
Glass and glass products 
Chemicals 
:~'~iscellaneous mannfacturiug 

IV--$5300.00.-- 
Mining 
Metallurgy 
Quarrying, stone crushing, etc. 
Erection--metal 
Erection--not metal 
Ship building 
Railroad Operation 
Public utilities--not railroad operation 

V--$~400.00.-- 
Garage and trucking 

VI--$1900.00.-- 
Vessel operation 

VIII--$2300.00.-- 
Stevedoring and freight handling 

Finally the committee tested these values to ascertain how closely 
they reproduced the total incurred " D .  & P. T. D." losses of New 
York Schedule " Z "  for 1917. The comparison being found satis- 
factory the selected values were adopted as a basis for conversion. 

The final step preliminary to the determination of pure pre- 
miums was the conversion of the state experiences to the common 
level. For this work the blank reproduced as Exhibit I I I  was used. 
This blank calls for the combination of the payrolls and actual 
losses for each state for policy years 1916 and 1917.* I t  also 
requires the combination of the loss elements entering into the 
" All Other Indemnity" divis{on. These combinations were made 
on intermediate cards which were deaigned in the same form as 
the Schedule " Z "  blank. The ori~nal Schedule " Z "  figures for 
the two policy years were combined and entered on these cards 
after which the necessary information for the working sheet was 

* New York is an exception because the selection of Schedule " Z "  for 
1917 as representative of the common level made it necessary to deal 
separately with the experience for 1916. 
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noted in a column especially designed for this purpose. The ad- 
justment of medical losses in classifications for which "ex-med- 
ieal" policies were reported was also made on this preliminary 
card. The total of the combined experience of each state was 
then balanced against the totals of the two individual years, thus 
verifying the work to this point. 

The data for columns 3 to 9 inclusive of the working sheet 
were then posted from the intermediate state card, the work being 
so arranged that each clerk had a certain group of working sheets 
for which she was responsible. The code numbers in the upper 
righthand corner of the working sheet had been previously in- 
serted and a list of conversion factors prepared. The work of con- 
version, that is, of applying the conversion factors to the state 
losses was carried on at night by a special crew so that the working 
sheets might be used to the maximum advantage. Thus, as 
rapidly as the actual losses were entered in the day time they were 
converted at night, both jobs going forward simultaneously. The 
night crew also calculated pure premiums wherever necessary and 
obtained territorial and country-wide totals of payroll and con- 
~erted losses. Later, when the day force had completed its work 
of entering the raw state experience, it checked the calculations of 
the night force. 

As soon as the working sheets for individual classifications were 
completed, the work of grouping classifications was started. The 
grouping was of two kinds. First, there was the throwing to- 
gerber of the experiences of classifications which were essentially 
cross references. As a basis for this work a special committee of 
underwriters had previously reviewed the ~Ianual Classifications 
Code and had indicated certain combinations. These, as has been 
stated, were really the bringing together of experiences which were 
similar. For example, prior to the present revision there were 
several classifications in the manual for various forms of mill- 
wright work, such as: 

3720----Conveyors--Coal and Ash--installation, etc. 
372~--Acetylene Gas Machines--installation. 
3723~Refrigerating Machinery--installation. 
3727~Engines--installation. 
3729~Pumps--installation. 
3732--Leather Belting--installation and repair. 
373"4----Automatic Stokers--installation. 
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These, in reality, were no more than cross references to the key 
classification, 3724 Millwright Work. The experiences, there- 
fore, were thrown together and grouped with that of 37~4. For 
the purpose of this grouping the regular working sheet was used, 
proper note being made of the individual experiences going into the 
combination. 

The second combination involved the determination of the ex- 
perience for each group of the Manual Classifications Code. For 
this purpose a working sheet, identical in form with that for in- 
dividual classifications but of a different color, was prepared. The 
working sheets for the individual classes in each group were 
assembled and a group working sheet properly designated was at- 
tached to each set, after which the necessary consolidations were 
made, entered on the group sheet and checked. Finally, the group 
working sheets were assembled by schedules and combined. 

I t  was then necessary to reproduce the experience data in con- 
venient form for use by the General Rating Committee. Much 
thought was given to this phase of the arrangements inasmuch as 
proper presentation of the data is an important factor in determin- 
ing the speed of a revision and the accuracy and convenience of the 
work. After a careful canvass of the various methods or reproduc- 
tion it was decided to photograph the exhibits. For this purpose a 
special form was prepared on onioK skin paper with rulings and 
column headings printed on the reverse side. The experiences 
were typed on these forms from the working sheets, a carbon being 
used to throw the figures on the back of the sheet thus making a 
clear impression through the paper. PIMes were then prepared 
from these copies by a photographic process, after which the sheets 
for the use of the Committee were printed.* Samples of the sheets 
in the form presented to the Committee are reproduced in Exhibits 
IV, V and ¥I. 

The experience in Exhibit IV is for classification 3632--" Ma- 
chine Shops--no foundry" which is in group 461--schedule 18 
and falls in the second conversion group. The blank in this 
ease was white. The 1919 converted pure premium noted in the 
upper right-hand mar~n is an approximation to the old pure 
premium in the manual in effect immediately prior to the revision. 
The arrangement under the heading "Adopted Pure Premium" 

* This work was done for the Council by the NationM Process Co. of 
:New York City. 
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was provided for the use of the General Rating Committee. In this 
space the committee entered the selected pure premiums. If  one 
set of pure premiums was adopted for the entire country it was 
entered in the first set of squares opposite the word "National." 
If exceptions were established they were noted under the caption 
"Exceptions," the state or region in question being written in the 
square at the left-hand side. The note in the lower right-hand 
margin was used to indicate the identity of discontinued and cross 
reference classifications, the experience of which had been included. 
In the case of classification 3632 there were no such inclusions. 

Exhibit V gives the sheet for group 461 "Machine Shops---no 
foundry." I t  was reproduced on yellow paper. The data here are 
for the group of classifications noted in the box in the lower right- 
hand margin. In addition to classification 3632 the group in- 
cludes eight related classifications. 

Exhibit ¥ I  presents the experience for schedule 18 "l~Iachine 
Shops." This is in the same form as the group and classification 
sheet and gives a summary of the experience for the seven groups 
comprising the schedule. It  was reproduced on blue paper. 

An idea of the extent of the data available to the General Rating 
Committee upon the completion of this preliminary work may be 
obtained from Exhibits VII  and VIII.  ]]xhibit VI I  gives the 
total experience by states. Exhibit VI I I  presents the same ex- 
perience by schedules. The total payroll, it will be noted, was 
close to $12,000,000,000 and the converted losses were approxi- 
mately $115,000,000, a truly imposing volume of experience, the 
largest, in fact, ever available for a revision of workmen's com- 
pensation rates. 

~STABLISIK~fENT OF BASIC PURE P~EsIIu3[s.* 

With the preliminary work out of the way we can next consider 
the first phase of the revision proper, namely, the establishment of 
basic pure premiums. This involves the determination of national, 
regional, and state pure premiums upon the basis of the converted 
experience. These pure premiums have no significance in them- 
selves; they must be reconrer~ed to the level of the stabe experi- 
ences before they can be use/[ for rate making purposes. They are, 
however, an important link in the procedure because they are the 
starting point from which state rates are eventually developed. 

* The basic pure premium is the selected pure premium on the New York 
1917 level. 
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The problem may be s~a~ed in simple ~erms. Here we have ex- 
perience which is in such form that the losses for all states and 
policy years are expressed in terms of a common denominator; it 
may be assumed that the converted national experience is merely 
a magmified New York Schedule " Z "  for 1917. This experience 
is pre~nted by states, regions and for the country as a whole and 
it is analyzed to show not only the total indicated pure premiums 
but also the indications for each of the pure premium divisions. 
It  is obvious that if there is ~eat  uniformity in the experience of 
the several states and regions, the national indications may be 
taken as representative of the cost of workmen's compensation in- 
surance in all states. Where there is no uniformity and the experi- 
ence is broad enough to give dependable results for individual 
states, the experience being on a comparable basis, the states and 
regions requiring individual consideration can be singled out by 
inspection, and proper exceptional pure premiums created. 

The aim should be to follow the converted experience as closely 
as possible, using it in mass where permissible, but always watching 
for variations indicating re~onal or state conditions representing 
actual differences in cost. The test of the accuracy of the work is 
primarily whether the selected pure premiums actually reproduce 
the converted losses. The results, from the standpoint of the in- 
dividual state, will be satisfactory only if, in addition, every im- 
portant classification which produces sufficient local experience to 
indicate the state pure premium is accorded exceptional treatment. 

With this plan of procedure in mind the reader will appreciate 
that the establishment for 1,000 classifications of basic pure pre- 
miums, with the necessary exceptions for states and regions, is by 
no means a task that can be disposed of in a short time. In the 
1920 revision over two solid months were consumed by this phase 
of the work. 

At this point it may be wise to offer a word of warning in con- 
nection with the use of experience for pure premium determination. 
In work-men's compensation insurance it is impossible to develop 
.rates by rule and solely in accordance with mathematical prin- 
ciples. Such methods may come in time but at present rate 
making in this field involves the use of a large element of judg- 
ment in addition to statistics, although statistics always provide 
the best basis for rate making. The statistics in themselves do not 
pro~4de the solution. The correct interpretation of the available 
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experience and its use for rate making involves a knowledge of 
the way the business is underwritten and administered, an intimate 

• acquaintance with industrial processes, particularly from the stand- 
point of accident production, and, above all, an appreciation of the 
weaknesses inheren~ in the data themselves. Underwriters usually 
are responsible for the establishment of pure premiums, but they 
find it necessary to keep in close touch with actuaries, statisticians, 
and safety engineers. In fact, the best results are obtained by rate 
making committees upon which all these professions are represented. 

I t  is impossible, in a paper of this length to describe the many 
interesting questions which present themselves during a rate re- 
vision. One must live with the problem to learn its many varia- 
tions. It  will be possible, however, to discuss the selection of pure 
premiums for several typical classifications and in this way to 
convey to the reader an idea of the procedure followed in establish- 
ing pure premiums under various conditions. 

1. The simplest ease is where the experience is reasonably uni- 
form by states and regions and represents a sufficient volume for 
the entire country to produce a true indication for each pure pre- 
mium element. A classification of this type is 3632--" Machine 
Shops--no foundry," the experience of which is reproduced in 
exhibit IV. For this classification the national indications were 
adopted without modification and no exceptions were established. 
The selected pure premiums thus correspond to the indicated pure 
premiums, namely : 

D: & P. T.D. All Other Indemnity. IV~edlcal. Total. 
$.18 $.17 $.26 $1.20 

T 

2. A second case of common occurrence is where there are several 
clarifications so related from the standpoint~ of hazard that the 
combined experience of the group is representative. A group of 
this description may constitute one of the groups of the Manual 
Classifications Code or it may be made up by associating classifica- 
tions within a single code group or from several different code 
groups. In these cases the group experience may be uniform by 
states and may aggregate a dependable volume for the United 
States thus enabling the committee to establish the country-wide 
indications for all states and for all classifications in the group. 
The group experience is then the basis for rate making, it being 
used as the experience of a single classification would be used, and 
the results applied to the individual classifications. 
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A case in point is group 161 of the Manu~l Classifications Code 
which comprises the following classifications: 

2501--Clothing Manufacturing 
9502.--Fur Goods Manufacturing 
9503---Dres~making 
2520--Collar and Cuff Manufacturing 
2521--Shirt Manufacturing 
4416--Rubber Garments Manufacturing--no rubber mill. 

The regional and country-wide indications for this group are 
presented in the following table: 

Re ,on .  

Eastern . . . . . .  
Central . . . . . . .  
Western . . . . . .  
Southern . . . . .  
U.S.A . . . . . . .  

Payroll Exposure. 

$400,818,500 
40,140,800 
7,142,300 
4,583,800 

452,685,400 

Indicated Pure Premiums. 

D.&P.T.D.  A.O.  M~ica l .  t Total. 

so2  s. 8 
.05 .10 .03 .18 

0 .09 .03 [ .12 
0 .08 .03 .11 

.02 .11 .05 .18 

I t  will be noted that if account is taken of the limited exposure 
in the western and southern regions and the fact that no "D. & 
P. T. D." losses appear in either experience, the indications of the 
total pure premiums and also of the partial pure premiums are 
fairly uniform. In this case the national indications were adopted 
for all states and for the six classifications in the group. 

3. The next type includes cases of classification and group 
experiences which have developed unique indications in individual 
states and regions requiring the establishment of exceptions. Such 
a case is that of classification 1321--" Oil Producing---operation 
of oil leases, etc." I t  is apparent from a consideration of the 
nature of file operations falling under this classification that a 
single set of pure premiums for the United States would not 
measure the varying conditions found in individual states in which 
this industry is important. This is fully berne out by a review 
of the experience for the more representative states which is pre- 
sented in the following table: 
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Region. 

Pennsylvania.. 
California . . . .  
Oklahoma . . . . .  
Texas . . . . . . . .  
U.S.A . . . . . . .  

Payroll Exposure, 

$5,172,000 
7,709,100 
9.298,200 
4,628,400 

30,872,500 

Indicated Pure Premiums. 

~.&P,T,D. A.O.  Medical. Total. 

$1.14 $1.78 $.27 $3.19 
• 41 .39 .14 .94 
• 29 1.07 .29 1.65 

1.15 1.23 .44 2.82 
• 81 1.03 .26 2.10 

In  this case exceptions were established for the states of Pennsyl- 
vania, California, Oklahoma aml Texas based upon the local ex- 
perience in each state. 

4. There are many cases, however, where the experience of a 
single classification or even the experience of a homogeneous group 
is inadequate. These are the case~ presenting difficulties. No prac- 
tical criteria have been developed which may be applied to the pay- 
roll or losses for the purpose of measuring the adequacy of expe- 
rience for rate making purposes. Judgment is still an important 
factor. I t  is evident that the loilses which occur with the greatest 
frequency require the least exposure to produce a dependable indi- 
cation, and that those which occur infrequently cannot be measured 
except by large volumes of data. In general, losses furnish the 
most reliable guide to a dependable experience and the volume nec- 
essary to provide a reliable rate making basis varies from the "Med- 
ical"  division, for which the leas~; exposure is required, to the "D. 
& P. T. D." division, where the experience indication is only con- 
clusive if the exposure is large. 

Two cases will illustrate these Foints. Take, for example, classi- 
fication 3075--" 0oppersmithing--shop only." For this classifica- 
tion the total payroll for the UnitM States was $1,554,300 and the 
indicated pure premiums were as follows: 

D. & P. T . D .  All Ot~er Indemnity. ~iedlcaJ. Total. 

0 $.~8 $.26 $.74 

The experience obviously was so limited that there was no basis for 
establishing exceptions for individual states or regions. As a matter 
of fact the country-wide experience itself was incomplete, as evi- 
denced by the absence of death and permanent total disability 
losses. In  this ease the committee accepted the indications of the 
experience for the "Al l  Other" and "]~fedical" pure premiums 
and supplied the "D. & Y. T. D." ipure premium by adopting $.12, 
the indication for a number of related groups in schedule 17. 
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The second example is that of classification 5103g"Door, Win- 
dow Frame, or Sash--erection and repair--metal or metal cov- 
ered." The experience for this classification for the United States 
on a payroll exposure of $2,722,100 indicated the following pure 
premiums : 

I). & P. T . D .  All Other Indemnity. Medical. Total. 

$ 1 . 9 6  $1 .58  $ .36  $3 .89  

The committee, after a careful review, decided that the "D. & P. 
T. D." indication was abnormal. It was willing, however, to ac- 
cept the "All  Other" and "]~Iedical" indications as correct. The 
problem was to find a "D. & P. T. D." pure premium which might 
be used for the classification. The "D. & P. T. D." indication of 
group 664 .':Ornamental and Architectural ]~Ietal Work Within 
Buildings," the group in which classification 5103 falls was se- 
lected, the adopted pure premiums being as follows: 

D. & P. T . D .  All Other Indemnity. Medical. Total. 
$1.23 $1.68 $.36 $3.17 

5. Finally, there are eases where there is some experience but it 
is of such small volume as to be of no value whatever for rate mak- 
ing, or where there is no available experience at all. These will 
arise where the classification has not been in effect long enough to 
permit the accumulation of a representative experience, where the 
classification is newly erected, or where an existing classification is 
radically amended, thus making it impossible to use the experience 
accumulated under the old wording for the purpose of establishing 
pure premiums for the new classification. Such cases are treated 
in several ways: 

(a) They may be found to represent substantially the same haz- 
ards as classifications for which experience is available in sufficient 
volume for rate making purposes, in which event the pure pre- 
miums of the analogous classification may be adopted. 

(b) They may be compared with some classification for which 
experience is available and a factor of relationship established 
which will permit the derivation of pure premiums from those es- 
tablished for the related classification. 

(c) The pure premiums may be established entirely upon judg- 
ment. 

(d) The existing pure premiums may be continued. 
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Several cases typical of this =class may be described as follows: 
(a) Prior to the revision there was a single classification in the 

manual for "Fertilizer Manufacturing." This was classification 
4580--" Fertilizer Manufacturing--no phosphate companies." I t  
was found in practice that this classification, which carried a sub- 
stantial rate, did not properly :reflect the hazards of certain con- 
cerns, which buy ingredients and manufacture fertilizer by the 
simple process of mixing these materials by hand and putting them 
into sacks or other containers. During the revision it was decided 
to eliminate classification 4580 and to erect two classifications in its 
place, one of which was particularly designed to fit the type of risk 
just described and which was expressed in the following lan- 
guage : "Ferti l izer Dry Mixing Plsnts~excluding the manufacture 
or handling of acid, bone and rock crushing, and the preparation 
of tankage--not available for division of payroll."* The new 
classification could not be coral?areal with classification 4580 and 
the experience for classification 4580 was, therefore, of no value in 
determining pure premiums for it. This being the case the com- 
mittee sought some analogy which would enable it to determine 
pure premiums. The new classification for this purpose was re- 
lated to classification 4581~"  Phosphate works~no mining": and 
the following pure premiums--previously adopted for classifica- 
tion 4581~were established: 

D. & P. T.D. All Other :Indemnity. Medical. Total, 

$51 $.56 $.25 $1.32 

(b) A similar case is that of a new classification described as 
follows: "Cord and Twine Manufacturing--not ~rom manila, 
hemp, sisal or jute--including t?~e manufacture of cotton rope or 
cord." In the absence of experience this classification was deemed 
%o represent the same hazards as classification 2222--"  Cotton 
Spinning and Weaving" and the pure premiums of classification 
2222 were, therefore, adopted. 

(c) The next example is the case of classification 4923--" Photo- 
graphic Supplies Manufacturing." For this classification the na- 
tional experience was deemed to be entirely out of line and was, 

" The " n o t  available for  division of pay ro l l "  clause means tha t  the 
classification cannot be used unless it expresses the complete operations of 
the risk. I t  therefore, cannot be used to cover the mixing operations of 
a fertilizer manufac:turing risk which manufactures fertilizers from raw 
materials. 
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therefore, discarded. In the absence of a better indication the old 
pure premium of $.48 was continued and arbitrarily divided as 
follows: 

D. & 1 ~. T . D .  All Other Indemnity. Medical, Total. 
$.12 $.24 $.1~ $.48 

(d) During the revision the "steel making" classifications were 
radically amended. Prior to the revision the classifications had in- 
cluded the steel making processes and had specifically excluded 
rolling mill and forging operations for wtfich separate classifica- 
tions and lower rates were provided. I t  was found that this divi- 
sion of the industry was impracticable and the new classifications, 
therefore, include rolling mill and forging operations. For ex- 
ample, classification 3000--"Steel World---open hearth, bessemer, . 
and crucible, or open hearth and bessemer, casting ingots, and pud- 
dling and blooming mill operations" was eliminated and tim fol- 
lowing classification erected in its place: 3008 "Steel ]~aking---open 
hearth furnaces including bessemer, with blooming mills or forg- 
ing and rolling mills---excluding blast furnace operation and coke 
manufacturing." Naturally the experience of classification 3000 
could not be used to obtain pure premiums for the new classifica- 
tion. An investigation was made to determine the relative propor- 
tions of "steel ma](ing" and "rolling mill" operations which 
would fall under the new classification and the pure premiums 
were obtained by using the experience of 3000 as well as the expe- 
rience of 3018--"Iron and Steel Rolling ]liills--n. o. c.--with or 
without puddling furnaces," a weight of two being assigned to the 
latter experience as compared with the weight of one to the expe- 
rience for classification 3000, these being the proportions of pay- 
roll for the two operations assumed to be included under the new 
classification. 

After all the pure premiums were established the General Rat- 
ing Committee carefully reviewed them for the purpose of detect- 
ing inconsistencies, particularly in the "D. & P. T. D." division. 
The "D. & P. T. D." division requires the broadest exposure for a 
dependable indication and, in the absence of sufficient experience, 
the pure premiums in many cases had been selected with reference 
to the group or schedule indication--in other words a large element 
of judgment had been employed. Inasmuch as each classification 
had been taken up in the order in which it appeared in the ~anual 
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Classifications Code there was a l~)ssibility that classifications repre- 
senting the same "D. & P. T. D." hazards but having a limited 
experience might have received different treatment merely because 
they were not all considered at the same time. For the purpose of 
making this final survey two lists of the selected pure premiums 
were prepared. One presented the pure premiums for each classifica- 
tion and was arranged according to the groupings of the Manual 
Classifications Code. The other also presented the selected pure 
premiums but in a special arrangement in which all classifications 
having the same " D .  & P. T. D." pure premiums were thrown into 
a single group. These lists were carefully reviewed, and some in- 
consistencies were located although not so many as were anticipated. 
In several cases groups were comb::ned and pure premium variations 
of $.01, $.02, $.03, $.04 or $.05 eliminated. In other cases cor- 
rections were made for individual classifications, for the purpose of 
truing up the results. 

After this final review of the pure premiums, a test was made to 
ascertain how closely the committee hail followed the converted 
experience. This test was made by extending the payrolls at the 
established pure premiums, exceptions being taken into considera- 
tion, and comparing the expected losses obtained in this manner 
with the converted losses. The comparison was made by groups 
and schedules and for all schedules combined. The total expected 
losses were within ~ of 1 per cent. of the actual converted losses 
and the results for individual gr:)ups and schedules compared fa- 
vorably and were within reasonaKe limits, thus indicating that the 
national pure premiums had been selected with care and with 
proper regard for the experience indications. 

DETER:gIIVATION OF STATE PURE PRE:~fIUI~fS. 

We have gone through the process of bringing all experience to 
a common level for the purpose of finding the necessary volume 
for establishing a relationship of hazard between classifications and 
have obtained an expression of this relationship in terms of basic 
pure premiums. We are now confronted with the problem of re- 
tracing our steps. This means th~ breaking up of the national ex- 
perience and the translation of the basic pure premiums so that 
they may be expressed in terms of state level rather than of basic 
level. We must secure for each state a set of pure premiums which 
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in the aggregate will reproduce the experience of the state and 
which we may later project into gross rates for the several manual 
classifications. The experience of each state is the sole criterion for 
the determination of its own level of rates. 

The first step in this procedure involves nothing more than the 
reversal of the conversion process. Instead of attempting to bring 
the experience to a common level we now have to translate pure 
premiums established on the converted experience back to the level 
of the individual state. For example, let us take the problem of 
bringing the national basic pure premiums to a level represented 
by the Connecticut Schedule " Z "  data for policy years 1916 and 
1917 combined. 

I t  has been demonstrated that the established basic pure pre- 
miums reproduce the converted losses which, according to our 
hypothesis, are representative of New York Schedule " Z "  for 
1917. These basic pure premiums must, therefore, correspond to 
the experience for l~ew York Schedule " Z "  for 1917. We have a 
set of factors for the "A l l  Other Indemnity" and "Medical" loss 
divisions by means of which Connecticut losses for policy years 
1916 and 1917 were converted to the basic level. As a first ap- 
proximation to the translation factors we may assume the recip- 
rocals of these conversion factors.* 

For the translation of the "D.  & P. T. D." element, it is nec- 
essary to make a comparison of average values taken from the Con- 
necticut Schedule " Z "  experience for 1916-1917 with the corre- 
sponding values which were used in the conversion process. The 
ratios of these values constitute the translation factors for this 
element. 

The factors having been obtained the actual translation of the 
basic pure premiums is accomplished by the simple process of ap- 
plying the factors to the basic pure premiums. Thus, assuming a 
simple hypothetical case, let us say that the national basic pure 
premiums for a certain classification are as follows: 

D. & P. T. D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $120 
All Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.50 
~edical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 

and that the translation factors applicable to this particular classi- 
fication are as follows: 

J This is only an approximation as ~fr. Greene points out in his paper. 
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D. & P. T. D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 
All Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.00 
Medical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.10 

2 4 1  

Expressed in  s imple terms,  the  " D .  & P.  T .  D." fac tor  means 

tha t  in the  pa r t i cu la r  s ta te  for  which the t r ans la t ion  is to be 
made,  the death  cost for  this  clas:,ification is 75 per  cent. of the cost 
as measured  by New York  Schedule " Z "  for  1917. A s imi la r  
i n t e rp re t a t ion  appl ies  to the r ema in ing  t rans la t ion  factors.  The  

t r ans la ted  pure  p remiums  are obta ined by app ly ing  the factors to 
the basic pure  p remiums  as fol lows:  

Basle Pure  TraDslat ion Sta te  Pure  
Premtum.  Factor .  P remium.  

D. & P. T. D . . . . .  $1.00 X .75 - -  $ .75 
All Other . . . . . . . .  1.50 X 1..0{) = 1.50 
Medical . . . . . . . . . . .  50 X 1.10 = . .55 

$3.---o-6 $~.S6 

I n  this  procedure  care mus t  be exercised to see t ha t  all  the  excep- 
t ions ~or the  state under  considela t ion  are  recognized and proper ly  
treated.  I f  the exception is ba~,ed upon regional  experience, the 
pure  premiums,  which will  be expressed in te rms of the basic level,  
mus t  be t rans la ted .  I f  the  exception is based ent i re ly  upon local 
experience, the  indicat ions  of the local experience, wi thout  t rans la-  
t ion,  may  be accepted as the selecl:ed state pure  premiums.  A copy 
of the b lank  used in  the t rans lMion process is reproduced in Ex-  
h ib i t  IX .*  

* I t  will be noted on this blank cha~ the term "project ion" is applied to 
the process of obtaining state pure premiums from basic pure premiums 
Thus, the factors are referred to as ~'projeetion factors," the state pure 
premiums (columns 13 to 16 inelu.sive) as "projected state pure premiums," 
etc. I¢ was originally planned to refer to this process as "projection." 
Later~ when the writer undertook to prepare this paper, it  struck him as 
more logical to reserve the term "pro jec t ion"  for %he final step in the rate 
making procedure, namely--the d6tezhaination of gross rates from the se- 
lected state pure premiums. A new l erm " t rans la t ion"  was therefore es- 
tablished for the process of going over from the basic pure premiums to the 
state pure premiums. 

I f  this new term is accepted, the rLte making process may be broken up 
i~to four ~hases, as follows: 
1. Convers~o~ of state experience to the basic level. 
2. Selection ~ basic pure premiums. 
3. Trans~atio~ of basic pure ~remiums to the state level. 
4. Projectivn of state pure premiums into final rates. 
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After a complete list of selected state pure premiums is avail- 
able a test is made to ascertain how nearly the state losses for 
policy years 1916 and 1917 have been reproduced. This test re- 
quires the extension of the payroI[ for each classification by means 
of the selected state partial pure premiums. The expected losses 
produced in this manner are ther compared with the actual state 
losses. If  the work has been prorerly clone the expected losses for 
each division thereof will closely correspond to the actual state 
losses. If  this relationship does not hold an analysis must be 
made to ascertain wherein the process has failed to reproduce the 
original state experience. Additional cases requiring exceptional 
treatment may be discovered, in ~:hich case the translated national 
pure premiums must be modified in whole or in part to make them 
follow more closely the indication~ of the state experience. Or it 
may develop that the translation factors require correction, in 
which case a slight change one way or the other will bring about 
the desired balance of expected and state losses. At any rate, a 
balance or a reasonable approximation thereto is obtained before 
the set of selected pure premiums: is definitely adopted as a basis 
for the determination of gross state rates. 

PROffEeTIOI'T o!~ RATES. 

We have now reached the final ~tage of the revision, namely the 
establishment of gross or manual rates. As a starting point we 
have the selected pure premiums fcr each state which, in the aggre- 
gate, reproduce the actual state experience for policy years 1916 and 
1917 combined. Our problem now is to project these pure pre- 
miums to meet the cost conditions of the future period for which 
the rates are intended, thus producing final pure premiums. After 
this we can obtain gross rates by the simple process of applying 
the expense loading and adding to the result one cent, as provision 
for the catastrophe hazard.* 

As developed by the Actuarial Committee in the 1920 revision, 
the process of projection assumed two phases. First, the 1916- 
1917 pure premiums were brought to the present cost level (repre- 
sented by the experience of policy year 1919). They were then 
modified to meet the requirement.,~ of the future. This involves 
correcting the pure premiums so fe,r as possible in the light of the 

* In addition~ as will be explained later, a loading for schedule rating is 
applied for classifications subject to s.,hedule rating. 



2 4 4  T ~ E  T E C H N I Q U E  OF R A T E  M A E I N G .  ' ' 

most recent statistical data available and then projecting them 
into the future to the level of cost which is expected for the period 
during which the rates will be in effect. 

As a basis for bringing the selected state pure premiums up to 
date the committee used loss ratio experience for policy year 1919.* 
The actual loss ratio for policy year 1919 is not definitely known 
because the ultimate experience for that year is not yet available. 
A close approximation was obtained, however, by studying separately 
the premium and loss developments of previous policy years and 
projecting the incomplete premiums and losses of 1919 to an ulti- 
mate basis by means of appropriate faetors.~ A loss ratio was then 
obtained for policy years 1916-1917 by using 1919 manual rates, 
with a suitable modification for merit rating, to develop premiums 
on the 1916-1917 payrolls (thus putting both loss ratios on the 
same rate basis) and relating the premiums thus obtained to the 
actual incurred losses of that period. A comparison of these loss 
ratios is, in fact, equivalent to a comparison of average pure pre- 
miums and reflects the influence of every factor affecting the cost 
of workmen's compensation during the intervening period. (From 
1916-17 to 1919.) 

Such a comparison measures collectively such factors as changes 
in wage level, amendments to the benefit schedules, greater liberality 
on the part of acL-ninistrative claim bodies in interpreting work- 
men's compensation laws, a possible tendency on the part of claim- 
ants to malinger and to present fraudulent clMms, the influence of 
immigration and emi~ation,  variations in accident frequency and 
severity rates or in employment and unemployment, and, in fact, 
any and all influences acting upon the cost. The result, known as 
the projection factor, does not provide a separate measure of each 
of these items but, as it  is based upon actual experience, it repre- 
sents the net effect of all causes acting upon the pure p r e m ~ m  

* The loss ratio is the ratio of ~n~urred losses to premiums. Thus a~- 
suming an expense loading of 38 per cent., the normal loss ratio is 62 per 
cent. If  the rates are exactly correct the loss ratio will be normal th,s 
indicating that the pure premium has been entirely consumed. I f  the ex- 
perience has been better than expected the loss ratio will be lower than 
normal, thus indieating a saving because of failure to use entirely the pro- 
vision for losses. I f  the loss ratio is higher than norma]~ the actual ex- 
perlence has been worse than expected. 

tSee 1~fr. Mowbray's paper for an explanation of this process from the 
actuarial point of view. 
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cost. Inasmuch as policy year 1919 has not yet expired, it may 
be assumed that the application of the projection factor to the 
1916-1917 pure premiums will bring them to a level entirely rep- 
resentative of present-day conditions. 

The next problem is to look ahead for changes in cost which can 
be anticipated and measured. There are many tendencies at work 
which may possibly resul~ in decided changes in cost in the future 
but, ~or the most part, these cannot be measured statistically; con- 
jecture must be resorted to if they are to be considered at all. We 
have learned from years of experience that estimates in such cases 
are as likely as ~ot to be entirely contrary to the final result. 
Hence, early in the 1920 revision it was decided to avoid conjecture 
and to introduce only such factor~ as could be statistically devel- 
oped and defended. A predictimi with reference to the future 
trend of wages, industrial conditions, accident frequency and sever- 
ity rates, and other individual factors of similar character, was 
not attempted. This lea~es only or:e factor which can be considered 
in this category, namely, the effe(t of changes in statutory com- 
pensation benefits. 

Enough experience has now developed so that we know with 
reasonable exactness what change in cost an amendment to the 
workmen's compensation law will carry with it. I f  the waiting 
period is reduced or the percentage of wages, which is the basis of 
compensation payments, is incressed or any one of numerous 
changes in benefits is made, we ca~l foretell almost with certainty 
just what the result will be when r~easured in terms of cost. 

For the purpose of calculating the effect of amendments a new 
accident distribution was develope~ and applied in the 1920 revi- 
sion. For convenience this has been termed the "American Acci- 
dent Distribution,"* and, as its name implies, i~ is based entirely 
upon American accident data obtained from Schedule " Z "  and 
from other sources. The table is a ~mmple distribution of accidents 
taken from all industries. These a~cidents are arranged according 
to nature of injury in the following general divisions: 

Kind of Injurer. Number of Case~. 
D e a t h  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776 

P e r m a n e n t  T o t a l  D i s a b i l i t y  . . . . . . . . . . . . . . . . . .  63 

P e r m a n e n t  P a r t i a l  D i s a b i l i t y  . . . . . . . . . . . . . . . .  3,855 

T e m p o r a r y  T o t a l  D i s a b i l i t y  . . . . . . . . . . . . . . . . . .  95,306 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100,000 
* Work of Miss Olive E. Outwater, a :Yellow of this Society. 
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Each division is further subdivided--the "Death" cases by nature 
and extent of dependency, the "Temporary Total Disability" cases 
by duration of disability, etc. This standard distribution is used 
to measure the effect of amendments by the simple process of ascer- 
taining how much the old and the amended benefits will cost for 
the 100,000 accidents and taking the ratio of the two results. The 
results can be obtained separately for the three pure premium ele- 
ments by making appropriate comparisons. 

The application of the projection and amendment factors con- 
verts the selected 1916-1917 pure premiums into final pure pre- 
miums and we are now ready %o produce gross rates. 

In this final step three factors were used: 
1. Catastrophe* loading. In establishing basic pure premiums 

all catastrophic losses were eliminated except where they were nor- 
mally incidental to the industry, as for example, in mining, cellu- 
loid manufacturing, starch manufacturing (dry process), etc. 
There is no provision, therefore, ia the pure premiums for ordinary 
classifications for the catastrophe hazard. I t  is known, however, 
that eatastrophies occur even in low-rated industries as witness the 
recent falling of a dirigible into a bank building in Chicago, the 
Triangle fire in the clothing industry in New York, etc. The 
frequency of these accidents cannot be accurately foretold; further- 
more, they fall at random affecting certain classifications this year, 
others next year and failing to produce sufficien~ experience to en- 
able the rate maker to measure the cost for individual classifica- 
tions. The fairest method, therefore, is to charge all industries 
alike with a contribution toward these losses. One cent for each 
$100 of insured payroll in all states was estimated as adequate to 
create a fund to cover the catastrophe losses. This charge is as- 
sessed by making a fiat addition of one cent to each gross rate. 

2. Loading for schedule rating. In the past there have been 
loadings for both plans of merit rating in recognition of the fact 
that these plans in actual practice have failed to produce sufficient 
debits to offset the credits and thus have tended to make inadequate 
the premium level as measured in terms of manual rates.~ In the 
1920 revision it was decided to provide for the deficiency due to 

* A catastrophe is an accident involving five or m o r e  death or perma- 
nent ~ t s l  disability cases. 

The manual rate is t%e average rate for all risks and consequently i t  
must on the average be collected. 
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experience rating in the experience rating plan itself thus rendering 
unnecessary a specific loading ia the manual rates. However, it 
was impracticable at the time to make any adjustment in the 
schedule rating plan and the Actuarial Com~nittee decided to intro- 
duce a factor to take account oi the fact that the schedule rating 
plan does not in practice produce a balanced result. This factor 
is applied only to the rates for classifications which are subject to 
schedule rating. 

3. Expense loading. This covers the expense portion of the pre- 
mium and is applied as a percentage of the gross Fate. A stand- 
ard loading of 38 per cent. was ~dopted, made up as follows: 

Per Cent. 

Acquis i t ion  cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.5 

A d m i n i s t r a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.0 

In spec t ion  and  Acc iden t  P r ~ e n t l o n  . . . . . . . . . . . . . .  2.0 

Cla im A d j u s t m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.0 

T a x e s - - s t a t e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.0 

T a x e s - - f e d e r a l  a nd  miscel laneous  . . . . . . . . . . . . . . . .  1.5 

38.0 

This loading was established for universal application in all 
states having a state tax of 2 per cent. with the proviso that, in 
cases where the state tax varies from 2 per cent. (the usual tax re- 
quirement) an adjustment should be made. Thus, in Maryland the 
normal tax is 1½ and there is a special tax for the maintenance of 
the Industrial Accident Board wMch amounts to an additional 1½ 
per cent., thus bringing the total tax to 3 per cent. For Maryland, 
therefore, the expense loading is 39 per cent. On the other hand, 
in a state such as Illinois the loa ting is 38 per cent. because there 
are no abnormal state taxes. 

We now have all the materials necessary to the construction of 
gross rates. The procedure by means of which these are assembled 
for this purpose may be illustrai;ed by an example. Let us con- 
tinue the determination of gross rates for the classification used 
to illustrate the translation process, the figures for which are given 
on page 241. 

Pure Prem- Selected State 
lure Ele- Pure Premium 

ment.  (1916-17.) 
D . & P . T . D . . . $  .75 
A. 0 Indemni ty .  1.50 

Medical  . . . . . . . .  56 

To ta l  . . . . .  2.80 

Pro|ectlon Amendment Final 
Factor Factor Pure 
(I£19). (1920-1). Premium. 

X .95 X 1.00 = .712 

X .05 X 1.50 = 2.137 

X .95 X 1.10 = .574 
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Assuming that the classification in ques~on is subject to schedule 
rating and that the factor for schedule rating is 1.05 we next apply 
this loading as follows: 

1.05 X 3.4~3 ~ 3.594. 

The gross rate is then obtained by the following calculation: 
Rate-----Final P. P. (loaded for schedule rat ing)q-.38 Rate, 
Rate ( 1 - - . 3 8 ) ~  Final P. P. (loaded for schedule rating), 

3.594 5 80 

With the catastrophe leading this becomes $5.81 ($5.80 q-$.01). 
In conclusion, a word concerning the form of the manual result- 

ing from the 1920 revision. The manual is in two parts: 
1. The manual proper, in which items of general application to 

all states are presented. This cont~cins fundamental rules of 
underwriting and an alphabetical arrangement of classifications 
with corresponding code numbers. 

2. State rate sheets which present items of local interest. These 
contain exceptions to the general rules of underwriting, special 
classifications applicable only to the local jurisdiction, and rates. 
The rate sheet is a list of code numbers in numerical order with 
corresponding state rates and minimum premiums.* 

Thus, the manual for an individual state is a combination of the 
universal basic manual and the exception and rate sheets for the 
local jurisdiction. Rates are obtained by first consulting the 
manual proper, locating in the alphabetical arrangement the classi- 
fication for which the rate is desired, noting the code number and 

* The minimum premium is c Can expression of the lowest premium 
amount for which a single risk can be wri t ten and carried for any period 
not exceeding one y e a r . "  I t  is intended to provide 

F i r s t :  For  the minimum eoa~ of issuing and administering a policy of 
insurance, and 

Second: For  the losses produced by the lowest exposure which any insur- 
ance carrier wishes to assume, namely, the exposure of one employee for 
the full period of one year. 

The formula by which the minimum premium is obtained is as follows: 
]tlinimum premium equals $8 plus ten times the manual rate. 
$8 is the policy charge for the first i tem; tea  times the manual rate is 

equivalent to the premium on a payroll exposure of $1090, the assumed pay- 
roll of one employee for one year. I t  is provided that  the lowest minimum 
recognized shall be $i0. 



T ~  T ~ C H ~ Q U S  oF RAT~ ~ A E ~ a .  2 4 9  

then referring to the state rate she~t where the code number is to be 
found in its proper numerical order with the rate opposite it. 

CONCLUSION. 

I t  is difficult to summarize a paper of this character: the detailed 
description of the rate making process must be covered in its en- 
grety, if the reader wishers to understand the subject. I t  is hoped 
that it will be of value as a record[ of the 1920 rate revision, pri- 
marily from the standpoint of st.udents, ~vho have not had the 
advantage of close association with the work and thus have been 
denied the opportunity to examine Schedule " Z "  and the other 
materials used for rate making in this field and the processes by 
means of which these materials are transformed into manual rates. 

The statement has been made that the 1920 revision represents 
the latest development in rate making in workmen's compensation 
insurance. The work throughout was highly constructive. The 
volume of workmen's compem~atio:l insurance data is the largest 
ever compiled for rate making arid the methods employed have 
produced greater accuracy both in ~e  aggregate rate level of each 
state and in the distribution of the total cost to individual in- 
dustries. The revision does not, however, represent the ultimate 
development: even at this moment, before the results are in actual 
application, changes in procedure are being proposed. I t  is my 
personal opinion that the future ' will bring many innovations. 
There is plenty of room for impro~,ement, particularly in the way 
of simplification. Present-day rate making procedure, as must be 
evident to any one who has careful:y read this paper, is in serious 
danger of being overbalanced by sheer weight of complexity. The 
ultimate rate making process should be designed to produce the 
best results with the least expenditure of effort. I t  is in this 
direction that future progress shou;:d be made. 

17 
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T H E  ACTUARIAL PROBLEMS OF TI:[E 1920 NATIONAL 
REVISION OF WOEKMEN'S COi~¢IPENSATI01\I INSUR-  
ANCE RATES AND THE SOLUTIONS DEVELOPED BY TI=[E 
ACTUARIAL CO!%I~AflTTEE OF T]=~'E NATIONAL COUNCIL. 

BY 

A. 1~. ~'O~rBRAY. 

In accordance with the growing tendency ~oward greater recog- 
nition of the value of actuarial work in casualty, insurance, a more 
important part of the work of the 1920 revision of the workmen's 
compensation rate manual under the auspices of the National 
Council on Worlcmen's Compensation Insurance was assigned to 
the actuarial profession as represented by the Actuarial Committee 
of the Council than in any previous revision. While the complete 
report of that revision will undoubtedly show this and record at 
least the decisions of the committee on the more important ques- 
tions presented to it, it seems appropriate that our Proceediugs 
should early contain a quite full record of this work, inclucTing a 
resum~ of the committee's reasons for its decisions. 

.The carrying into effect of the committee's decisions was in the 
hands of a special staff under the direction of Mr. G .F .  ]%[ichel- 
bacher, Actuary of the National Workmen's Compensation Service 
Bureau, who was retained by the Council under a special arrange- 
ment for this purpose, tits paper on "The Technique of Rate 
Making," appearing in this number of the Proceedings, which 
should be read in connection with this paper to get a true concep- 
tion of the work of the Actuarial Committee and its relation to 
the whole revision, gives adequate description of this interesting 
work, leaving me free to devote this paper exclusively to a discus- 
sion of the work of the Actuarial Committee proper, itself an ample 
field. 

The work of the Actuarial Committee during this revision fell 
naturally into two parts. The first was, on account of its nature, 
necessarily preliminary to the work of the General Rating Com- 
mittee and dealt with the problems connected with the compilation 
of data and its presentation to the General Rating Committee in 
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suitable form for its work. The second was supplementary to the 
work of the General Rating Committee and dealt with the problem 
of converting pure premiums prepared by the General Rating Com- 
mittee into gross rates for actual application in the writing of insur- 
ance. The Actuarial Committee% work was, as usual, advisory in 
character, the executive decisions (d the Council in this respect rest- 
ing with the General Rating Comr littee, but its decisions here noted 
when reported from time to time ~o the General Rating Committee 
received in every instance its app!:oval. The two parts into which 
the work of the Actuarial Comn:ittee fell were not wholly inde- 
pendent, for the final result desired must always be kept in mind 
throughout the course of any such work, even in its most prelimi- 
nary stages. 

OBJECTS TO BE ATTAII~ED IbT REVISI17G THE ]V~AI~UAL. 

:Early in the work of the Counci:t a joint meeting of the Actuarial 
and General Rating Committees was held, and there was a general 
agreement that the final desiderata were: 

1. Right rates in each state. Rates accurately measuring the 
compensation insurance cost of its industries under its law and in- 
dustrial conditions, or in other ~Tords conforming to the closest 
reasonable degree with its own experience. 

2. A basic manual in substance as well as in form. 

This latter result requires: 

(a) Uniform classifications. 
(b) Some logical relationship between the rates for each state 

and a basic set of key rates. 

The matter of nniform classifications was hardly within the prov- 
ince of the Actuarial Committee, this being generally considered as 
more properly an underwriting problem. I t  was however within 
the province of the Actuarial Committee to develop the nature of 
the logical relationship between state rates and the basic key rates, 
and the procedure necessary actually to put that relationship into 
practice that right rates for the Several states as above defined 
would result. In the final analysis, this was the act z~tria~ probTem 
of tl;le 1990 revision of which the detailed problems here discussed 
were but subordinate elements. 
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I\]'ATURE OF THE I~ATII~G PROBLE~f. 

I t  has been for some time more or less generally recognized that 
there are two phases of the problem of establishing workmen's com- 
pensation insurance rates for a given jurisdiction. First, it is nec- 
essary to establish a proper relativity between the rates for the sev- 
eral manual classifications and, second, to establish a general level 
upon which all of the rates in the jurisdiction are to be pitched. 

The needed level is indicated by the local experience after proper 
correction has been made for changes in the law, either by specific 
enactment, judicial decision or administrative procedure between 
the period for which the experience has been developed, and that 
to which the new rates will be applied, ant1 for such other devel- 
opments as can be properly traced. 

The relativity between classifications is a function of the scale 
of benefits in the particular jurisdiction as the law of that juris- 
diction (whatever its apparent intent may be) is there actually 
administered.* 

T H E  DEFECT OF FOR~ER DIFFERENTIAL ~ETHODS. 

The great defect of the fiat law differential system heretofore 
in user was that it failed to recognize this, Although concealed in 
the procedure and not, perhaps, always clearly recognized, that 
system established one fixed and invariable relationship between 
the rates for the several classifications in the different jurisdic- 
tions, based on the law and practice of the state adopted a~ the 
basis and gave effect to the variation in statutory provision only 
in a change of the general level of rates from jurisdiction to juris- 
diction. This of itself tends to the necessity of exceptional state 
rates, for if the relation, say in ]~Iassachusetts between the costs for 
machine shop operation and boat building is as 1 to 2 and the flat 
differential is used[ upon Massachusetts costs as a base then every- 
where the relation in rates will be as 1 to 2 while the law of New 
York may be such that the true relative costs are as 1 to 3. Then 

* I t  is often found that the benefits awarded under the compensation 
acts are quite different from those apparently indicated in the law. For  
example i t  has been held in Massachusetts that an injured workman is 
totally disabled until work can be found for him that he can do. I t  is not 
enough that other men in his physical condition have found work and are 
working. 

t See Proc., Yol. T, p. 10; Vol. III~ p. 10. 
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one or both rates in New York must be erroneous and if the classi- 
fications are important in New York th¢ local experience will show 
the error and a correct rate will ,be made which is not constructed ac- 
cording to the usual rule, being designated as a " N e w  York excep- 
tion" rate. Before the 1920 revision began actuarial opinion was 
fairly unanimous that the old single law ditYerential system must 
soon be abandoned and a new method found. 

It  is proper at this point to call attention to the fact that, 
between the time of the manua:', revision under the auspices of 
the Augmental Standing Commit'~e in 1917" and the undertaking 
of this work by the National Council, substantial pr6gress had 
been made in dealing with the actuarial problems of manual 
making. Early in 1918, when it was thought the manual might be 
further revised during that year, t]'le Actuarial Committee of the old 
informal hTational Council had given serious consideration to the 
problems just referred to, and e~-:pressed its judgment on several 
matters. The conclusions of that committee, whose personnel over- 
lapped to some extent the personnel of the National Council com- 
mittee as now constituted, were tested out and used or modified in 
two rate revisions in Pennsylvan::.a and one in New Jersey prior 
to. the National Council's undertaMng this work, and the Actuarial 
Committee had the benefit of thence discussions and subsequent ex- 
periments in which its members had participated for its ~,uidance. 
Needless to say, they were of grea~ help to the committee. 

The proposal to use experienc,~ differentials rather than theo- 
retically calculated differentials wtis first advanced during the work 
of the Augmented Standing Committee, although not adopted at 
that time, but further discussion since that time has shown that, 
while experience is the "acid test," flat experience differentials 
(i.e., developed by comparison of the relative average total net costs 
for each state without analysis according to kind of injury or by 
industry groups) have the same tendency to distort the relationship 
between classifications as do theoretical flat differentials. The 
average relation between state rate ~ levels will be maintained which 
did not necessarily follow when theoretically calculated differentials 
were used, but the distortion remains if the experience differential 
is applied uniformly to the pure premiums of the basic state. 

*See "Report of Augmented Stanting Committee" published by the 
1~atlonal Workmen's ,Compensation service Bureau. 
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THE REMEDY PROPOSED. 

TO avoid this, the suggestion was first presented to the Actuarial 
Committee of the former National Council that the differentials be 
calculated by partial or sectional pure premiums, setting up in this 
way the relative value of the different parts of the several compen- 
sation acts according to the type of injury rather than the relative 
value of the acts as a whole and thus giving due weight to variations 
in benefits for different types of injury as affecting the relative costs 
in different industries. Indeed this idea aIso was presented to the 
Augmented Standing Committee in 1917, though it was not given 
much consideration at that time. That this was feasible had been 
demonstrated by the work in the Pennsylvania and New Jersey 
revisions above referred to.* I t  is natural, therefore, to find that 
the Actuarial Committee presented this proposal to the General 
l~ating Committee at its first joint meeting with that committee 
when the foundation for the future work was laid. The proposal 
was accepted. In th.is way, it was considered possible to provide 
right rates in the several states and at the same time maintain a 
basic manual, that is to say to establish a set of key pure premiums 
for the several classifications and divisions of loss cost which could 
be developed into correct total pure premiums and gross rates for 
the classification and state by the application of suitable factors to 
each of the partial pure premiums, as for death benefits, for per- 
manent disability compensation , for temporary disability compen- 
sation, for medical and hospital services. 

WI~AT DAT.~ SrlOULD BE USED ? 

The first problem presented to the committee was the determina- 
tion of what data should be used in the preparation of the new 
manual, first, the states whose experience should be considered 
and, second, the years of issue in such states. The committee had 
before it a record of the states for which experience was available 
and of the policy years available for each such state. I t  was the 
view of the committee that the experience of all states available 
should be combined and used. While it was desirable to broaden 
the experience to the greatest possible degree, no material damage 

See Prec., Vol. V, p. ~56, "Revision of Compensation Insurance 
Rates 1918," by Messrs. Downey and Kelly, an~ Proo., ¥oi. ¥I,  !o. 10, 
"Upon Combining Compensation Experience from Several States," by 
W. W. Greene; also discussion of these papers. 
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would have been done from this point of view had the experience of 
some states been omitted, .as the (remaining) volume of data col- 
lected from the leading industrial states was so substantial that the 
addition of experience from several smaller states did not give any 
great extension to the breadth of basis for ratemaking. On the 
other band, however, the manual was to be a national one, and 
recognition was given the fact that local authorities would have 
greater confidence in its applicability to their industries and local- 
ity if they knew that their own experience had entered into its for- 
mation. I t  was necessary for the committee, having made this de- 
cision, so to plan the remaining :work that no distortion of rela- 
tionships between classifications o:a the level of rates in the several 
states would result from these combinations. The means taken by 
the committee to this end are dealt with a little later in this paper. 

Prior to the organization of the ~ational Council in its present 
form, the Actuarial Committee of the former lqational Council had 
discussed at considerable length the question of what experience 
should be used in a manual reviskn and had reached the conclusion 
that on account of changing economic and industrial conditions 
most, if not all, of the data prior to the last two policy years re- 
port.ed upon in Schedule " Z "  would be obsolete and to a certain 
extent misleading in its indications. Accordingly it had recom- 
mended that in any general rate revision only the experience of the 
last two available years of issue be .:onsidered. In the present work, 
the volume of data in the '16 and '17 years of issue being so exten- 
sive, the Actuarial Committee accepted this conclusion without hav- 
ing to expend a great deal of time on discussion of this phase of 
the problem. 

THE STANDARD OF REFERENCE, OF BENEFIT SCALE TO BE USED 
FOR T~E BASIC I~IANUAL. 

The second problem before the committee was the standard of 
reference which should be used tol form the basis of the key set of 
pure premiums. Its decision on this question was to use the expe- 
rience of the state of New York on the issues of 1917 as .a basis. 
The Actuarial Committee of the old National Council had also dis- 
cussed this problem at some lengt]l and had considered the advisa- 
bility of a hypothetical composite l~w which wouid include the most 
prominent characteristics of seve~-al of the laws, but obviously, 
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while such a law would have been an advantage as a basis if theo- 
retically calculated differentials were to be used, either for total or 
partial pure premiums, it was impossible to combine with such a 
basis a system of experience differentials. That committee felt at 
that time that experience differentials were much to be preferred 
and, therefore, the law of an actual state was desirable. Naturally, 
its preference would be a representative law under which a large 
volume of business had been transacted. The old Massachusetts 
law upon which basic pure premiums had been set in earlier revi- 
sions* was considered inappropriate, because of the peculiar method 
of compensating permanent partial disability "under the l~assa- 
chusetts law found in but a very few of the other laws. I t  was also 
pointed out that there were advantages in choosing a law which 
was of relatively high cost rather than one of low cost, as the re- 
sultant multipliers in the former case would tend to produce reduc- 
tions, in passing from it to other states, rather than increases; the 
psychological effect locally being that much better as a rate higher 
than tha t  for the basic state creates an initial impression of ad- 
verse discrimination that has iis subconscious effect even after the 
misapprehension has been corrected by proof submitted to the 
public and authorities that no injustice has been done. Giving due 
consideration to all of these factors, the committee reached the 
conclusion above noted--that the New York law and the issues of 
1917 should furnish the basic standard of reference. 

SUBDIVISION OF THE :PURE PREMIUM.t 

The third important problem before the committee was how the 
total premium should be broken up for the purpose of passing from 
key rates on the New York basis to rates for another state having 
the proper relativity between classifications for that state into par- 
tial pure premiums. This was the subject of extended discussion. 
I t  was clearly evident that the types of benefits under the several 
acts with respect to death cases varied so considerably that the pure 
premium for death benefits should be one of the elements, though 
later, as a matter of convenience and because of their infrequent 
occurrence and similarity of cost, permanent total diaability costs 

* This choice was then clictated by the fact that it was the first state 
for which a well authenticated volume of data was collected, not from any 
theory of its desirability as a standard. 

This term throughout refers ~o net loss per $100 of payroll covered. 
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were included with death costs. I t  was likewise easily agreed that 
pure premium for medical benefits should also be considered a 
separate element. I t  was generidly felt that the remainder of the 
total pure premium ought to be broken into at least two parts, one 
covering cost of indemnity for permanent partial disability of seri- 
ous character and the other covering cost of indemnity for temporary 
disability and permanent partia] disability of minor extent. But 
here a serious practical difficulty was encountered. 

The Schedule " Z "  returns a~:aHable to the committee analyzed 
the loss cost in the several state~ generally into death, permanent 
total disability, permanent partiifl disability, temporary and medi- 
cal costs, but detailed schedules of the individual cases entering 
into the total classification cost~! for permanent partial disability 
were not available for further analysis. This form of return was 
used in most states, but the Massachusetts flata was reported in 
accordance with the peculiar provisions of that law, by kind of 
benefit rather than by nature of injury so that it was not possible 
to analyze the Massachusetts &ta  with any accuracy by nature 
of injury further than into thre~ elements, death and permanent 
total, medical and all other. The Pennsylvania data also were not 
quite comparable with those of most of the other states. The terms 
of the Pennsylvania Compensation Act are such that only the major 
permanent partial disabilities a:,e specifically compensated, and, 
therefore, the Pennsylvania permanent partial disability data in- 
cluded only such cases. On the other hand, under the New York 
law, and that of most other states, both major and minor permanent 
cases are specifically compensated, and the returns under the New 
York and other Schedules " Z "  included as permanent partial dis- 
ability both types of injuries. Therefore, the Pennsylvania data 
were not really comparable w_~th other states though apparently so, 
and, while they might have beer. brought to a common level by 
exlJerience differentials the com~dttee was very doubtful whether 
under the circumstances the data combined in this way would be 
any more valuable than where the "all  other" data were con- 
so]idated before conversion. The committee was therefore, con- 
fronted with the virtual certaint~ that, if a further analysis ~vere 
made the Mas~chusetts data would have to be excluded and, prob- 
ably, also the Pennsylvania data. The committee accordingly 
reached the conclusion that it wol~fld be better to make no analysis 
of this item than to reject the eJ~erience of two such important 
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states, and decided that at this time the pure premiums should only 
be broken into the three elements, death and permanent total, med- 
ical and "all other." 

In accordance with the provisions of the Constitution of ' the 
National Council and with the general intent respecting its work, the 
committee's work was conducted in the open and representatives of 
certain l~ating Boards and others interested were present during a 
part or all of its sessions, especially during discussions of the method 
of conversion. The representative of one local Bureau did seriously 
challenge the soundness of the committee's conclusions with regard 
to the division of the pure premium, and in view of that challenge, 
the committee reconsidered the matter and went over the whole 
problem again with great care, going so far as to test, upon ths 
basis of New York, Pennsylvania and New Jersey experience, the 
effect upon the "all other" converted losses of dividing them into 
"permanent partial" and ." temporary" and separately converting 
and combining those two elements and then adding the combined 
results together. As compared with converting by a single factor, 
the results showed so little variation that the committee was satis- 
fied of the wisdom of its first decision and placed itself on record 
with its reasons by adopting a resolution embodying the fpllowing 
point.~: 

1. Since it is necessary that the final pure premiums underlying 
the rates in any state should reflect the actual losses of that state, 
the final losses for the state must be determined by its own ex- 
perience. 

2. As a necessary corollary to this proposition, the combination 
of the experience of several states is solely for the purpose of elim- 
inating the accidental fluctuation due to limited data and produc- 
ing a smoother and more accurate graduation. If  the relation be- 
tween the pure premiums for the several classifications. 

3. Past experience has indicated clearly that the old system of 
flat law differentials does not produce proper results and that much 
better results are obtained by combining the experience separately 
for different types of benefits as to which either ±he frequency of 
occurrence or, more particularly, the character of benefits in the 
laws of the several states as they are administered are considerably 
divergent. It  is recognized that a Io~caI carrying out of this propo- 
sition calls for a separation of the pure premium for purposes of 
this combination into death, permanent total, permanent partial, 
temporary and medical. 

4. I t  was found, in view of the way the data have been collected 
in some of the more important states, notably l~[assaehnsetts, and 
the difference in the way certain minor permanent disabilities were 
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compensated under the laws of tome states, notably Pennsylvania, 
it would be very difficult, if not iinpossible, to utilize the experience 
of all states on this basis. It  would be possible, however, to utilize 
all of the experience if, in making the combination, permanent par- 
tial disability losses and temporary losses were treated as a single 
element of the pure premium. 

5. The committee did not fe,~l justified in taking this action 
without test and, while file time was not available to make a thor- 
oughly exhaustive test, the comm:[ttee did make a test which it felt 
was very rigid, using a combination of the Pennsylvania, New York 
and New Jersey experience for certain classifications, first separat- 
ing the permanent partial losse.,l from the temporary losses and 
combining each separately, and taking the sum of the pure pre- 
miums as the pure premium foi the combined element and then 
combining the data for permanent partial and temporary together 
before working out conversion factors and combining the data from 
the three states in this way. When the graduations of the total 
pure premiums for temporary to~al and permanent partial by the 
two methods were compared, it was found that the results showed 
little variation. Further discussion developed that this was a 
logical result, since possible errols in conversion are minimized in 
the process of combination. 

CoNw~slo~ ~Y GROUPS CO,StarRED ADVlS~L~. 

The committee recognized that whatever difficulty might be in- 
volved in its treating the " all other" in one item would arise from 
the fact that permanent partial disabilities are compensated in the 
different states on a more variable basis than temporary disabilities, 
and it, therefore, felt that the possible error of the use of a single 
" '  all other" conversion factor would be minimized if, instead of 
making the conversion factor for bringing the data of any state to 
the common level the same for alt classifications, the classifications 
be divided into groups with some ~regard for the probable extent of 
permanent partial disability case,~',. The first effort was to set up 
four groups : 

1. Classifications involving heavy outdoor work. 
2. Manufacturing classifications where there were high dismember- 

ment probabilities. 
3. Other manufacturing classifications. 
4. Genera] commercial industry. 

A study of conversion factors was made as between l~Iew York, 
Massachusetts and i~ew Jersey on the basis of these groups, and it 
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was found that the results did vary enough for some states to jus- 
tify resortiIig to this method. I t  was found, however, that the dif- 
ferences between the factors produced for the commercial and the 
light manufacturing were so slight as to warrant combining these 
two groups, and this was done, reducing the number from four to 
three. At this point a conference was held with the General Rating 
Committee and joint sub-committees were appointed to go over %he 
manual and assign each of the several classifications to its appro- 
priate group upon the above basis. 

In order to minimize the amount of mechanical work involved in 
converting and combining experience, the committee considered 
whether it was necessary to use all classifications or whether a lim- 
ited number would be sufficient, and after some test reached the 
conclusion that, if a sufficient number of representative classifica- 
tions were used, the work could safely be so cut down. Accord- 
ingly, it adopted the policy of using twenty classifications in each 
group for conversion purposes, although in some states the number 
was restricted to less than twenty because the volume of data on 
some classifications was so small that distorting variations might 
be introduced if they were given an influence in this matter. 

THE CONVERSIOlq FOI~I~fULA. 

The next problem before the committee was the formula or 
method that should be used in making the conversion of the expe- 
rience to the common level for purposes of combination, ttere it 
had the advantage of the work that had gone before it. When the 
prospective revision of the manual in 1918 was considered by the 
National Reference Committee, the Actuarial Committee had care- 
fully considered this problem and had recommended the use of ~he 
partial-pure-premium method, with experience differentials for 
purposes of conversion. The method suggested at that time was the 
application to the payrolls in one state of the pure premiums in 
another and the comparison of the actual losses with the expected 
losses as so projected. As a check upon errors which might be in- 
troduced by classifications having a small exposure, it was proposed 
at that time that the reverse process be also used and that the final 
result be determined by considering the mean of the indicated re- 
sults of the two processes. This was tried out for the medical and 
" all other" sections of the premiums in the 1918 revision in Penn- 
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sylvania, as has been indicated to this Society in the paper by Dr. 
Downey and Mr. Kelly dealing with this work.* 

In that revision, as is also indicated in that paper, the previous 
recommendation was departed from to the extent that the "death" 
and "permanent total disability" experience was combined on the 
basis of a count of the number c,f cases and the application of an 
average cost. This was done because it was found the pure pre- 
miums showed such Wide and peculiar variations on account of the 
infrequency of fatal accidents anal the variation in their cost that a 
strict fallowing of the recommendation would have led to confus- 
ing results. In the 1919 Pennsylvania revision a further step was 
taken and the average cost of D. &: P. T. D. was graduated by classi- 
~cations after a study of the cost c:f the individual cases which arose. 
This was on account of the fact that certain industries employ pre- 
dominantly women so that when death cases occur there is much 
more than the normal proportion of no-dependency cases. Others, 
while employing chiefly men use a migratory class of laborers who 
likewise, in the large proportion of cases, have no dependents. A 
test of this was made on the more extended data available at this 
time and the conclusion reached that there was enough variation in 
the average cost of fatal accidents in different industries to call for 
such an analysis and it was ma~'.e for each state by dividing the 
classification into two to six grou2s depending upon the volume of 
data available and its indications and using one average value for 
each group rather than a single ~,alue for the whole experience of 
the state. 

I t  was the first judgment of the Actuarial Committee that for the 
purpose of rate-making all that should be necessary on the part of 
the General Rating Committee would be the indication of the num- 
ber of such death or permanent total cases to be expected in the 
given classification, per unit of exi~0sure (that is a ~abulation of pay 
roll exposure and number Of occu~:rences only), anc~ that this num- 
ber could then .be converted into pure premiums for each state by 
the application thereto of an ap)ropriate average value. I t  was 
felt, however, that this task would be confusing to the General Rat- 
ing Committee which in all the other work would be thinking in 
terms of padial premiums and that they would be able to deter- 
mine results better if this elemenL also were presented to them in 
the form of pure premiums, and it was, therefore, decided that, in 

* Proe .  C. A .  ~q. ~q. A. ,  Vol. V, p. 256. 
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presenting the experience on the New York 1917 basis, the number 
of cases would be multiplied by the average New York cost (for 
groups of industries as above noted) and presented to them in the 
form of pure premiums. I t  was decided that for other states the 
basis pure premiums selected as for 17ew York should be made into 
state pure premiums by applying the factor of relativity between 
kTew York average cost per case and local state average for the same 
group of classifications. I t  must be fairly apparent that this brings 
about the same result as though the committee had selected a prob- 
ability of death occurrence which was to be translated into terms of 
premium by multiplying by the average cost per case. 

For example, let us assume that the average D. & P. T. D. cost 
in a certain classification was in New York $4,000 per case and in 
Massachusetts $3,000 per case and also that the composite expe- 
rience showed $40,000,000 of pay roll exposure and 10 deaths or 
permanent total cases with a cost in the New York basis (as used) 
of $40,000. The committee would have an indicated D. & P. T. D. 
pure premium of $0.10 and we may assume would adopt this. Then 
since the average cost per case in Massachusetts is ~ that in Yew 
York its pure premium would be $0.075. The indicated probability 
of death per $100 of payroll exposure is 10 in 400,000 such units 
or .000025 and if this be converted to New York pure premiums 
by multiplying by $4,000 and to ~Iassachusetts pure premiums by 
multiplying by $3,000 we again have as the pure premiums $0.10 
and $0.075 respectively. 

Having thus disposed of the conversion formula as affecting 
"dea th"  and "permanent total disability" cases, the committee 
passed on to the conversion of "medical" and "all other." 1~r. 
Greene's paper appearing in Proceedings, Vol. ¥ I ,  p. 10, was avail- 
able to the committee. A test was made of his conversion formula 
(6)* on page 16 and it was found that the formula was not quite 
so accurate as Mr. Greene had in the first instance hoped. A study 
by the committee of the several formulae resulted in one of the 
members presenting to the committee a rather full memorandum 
dealing with the general relationships of the several formulae which 
hacl been used for the purpose, showing that they were all ap- 
proximations on the basis of different assumptions to the accurate 
formula 

Total Losses for Basic State 
1--D Total Losses for Additional State. 

1 - k D  
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JM 

E =  - -  
[ J M  z ,z) 

given in the footnote on page 15 of Mr. Greene's paper. (It  will 
be understood that by " accurate:" formula is meant the one which 
so combines the data that when the pure premiums derived from 
the combination are applied to the payrolls for the basic state the 
total expected losses as produced exactly equal the actual incurred.) 
The memorandum also develope~ a method of applying that for- 
mula which was quite as simple {ts that for the formula ~r .  Greene 
had used. I t  was, however, pointed out that, since the formula re- 
produced the losses of the basic state with absolute accuracy, it was 
dangerous to use in connection with the developing of conversion 
factors by a selected number of: classifications when all classifica- 
tions were not used, for it is w::thin the range of possibility that 
there might be one or more classifications selected among the group 
for conversion purposes whose experience was such that it would 
distort the true indications and this distortion would not be brought 
out by the application of an exact formula. On the other hand, an 
approximate formula which is reasonably accurate when the classi- 
fications used for the conversion purpose are fairly homogeneous 
will show by the amount of error in reproduction whether or not 
there is such homogeneity. Tl~is is an important advantage in 
practical work as we later foun~ in a few cases. Generally, how- 
ever, the data originally selected to develop the conversion factors 
was sufficiently homogeneous and representative, so that review 
was not necessary. 

The memorandum presented i,,~ too lengthy to reproduce here in 
full, but the comparisons are wall worth recording in this paper. 
With a slight change in notatioh which is probably obvious, Mr. 
Greene's accurate formula appeaI:ing in the footnote above referred 
to is : 

J M  . j  
*E = " -- (1) C~ - J M  

I j ~  . m  

* Read C~ as conversion factor ?Iassachusetts to New Jersey. 
w i ~  the notation is as used by Mr. Greene. 

Other- 
M and J represent Massa- 



264 ACT~rARIAL PROBLEMS OF 1920 NATIONAL REVISION 

By dividing both numerator and denominator of the numera~r 
fractions by M and of the denominator fractions by J, this formula 

Jj Lj Z-j---- ~j 

M M 
-2-+1 

takes the form: 

(la) 

This is the form in which it is easiest of application, if it is found 
desirable to use this form. 

The earliest approximation, the one suggested by the actuarial 
committee in 1918 of the old National Reference Committee, takes 
the form: 

= - z j m '  ( 2 )  

or  
ZMj ZMj 

C}' - ZMm - ZL,,, " 

When applied in the two separate ways and when the mean of 
the two results is taken as the true indication, the form is: 

1 ( ZJj -F ZMj "~ Cy = \ y . j m  z M m  / " (2a) 

A comparison of this with the accurate formula indicates that the 
asslunption underlying this approximation is that for each classi- 
fication the proportion of payroll for the two states has a constant 
ratio (i.e., M/(J- f -M) or J / ( J  ~-M) is the same for all classifi- 
cations so that it may be taken outside the sign of summation and 
cancelled from numerator and denominator). This formula, there- 
fore, is quite inaccurate, since this assumption is very far from 
being realized in practice and since the work rests entirely upon 
the least dependable or most variable element involved, ~ e  local 
pure premium. This is also the most laborious of the several ap- 
proximate formulm. 

chusetts and New Jersey payrolls respectlvely, ~a and # the local pure 
premiums and Lm and L j  the respective incurred losses. 
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Probably the next formula in order of development was: 

zj 
C~. - Zm" (3) 

This is the comparison of the unweighted arithmetic mean of the 
local pure premiums. This assmnes that the ratio JM/(J-{-M) 
is a constant. Here again the work rests upon the most unde- 
pendable element, viz., the local pure premiums, and it is obvious 
that the assumption is not realized in practice with any greater 
closeness than the assumption underlying the earlier approximate 
formula• I t  will be apparent from the form of the formula that it 
is, however, relatively easy of application if all the local pure pre- 
miums are worked out. But if not then it is very laborious sinee 
these must be worked out for the purpose. 

The next approximation considered was the ratio of the average 
pure premiums for each state. ~Iathematically expressed it is as 
follows: 

Y, LslY, J 
= ~Z,.lzM" (4) 

This is the comparison of the two average pure premiums on 
total experience used for each sta3e. 

Dividing the denominator of both numerator and denominator 
fractions by (2J-{-2M) and writing for Ls and L ,  their equiva- 
lents J i  and Mm we get as the form. 

C7= 
• ~ J  

: JJ / zJ  TZM 
F.,M 

ZMm ]:j _{_ F,M 

ZJ j .  \ : , j  + Y,M] 

ZJ 

(4a) 

This last expression shows the relation of this formula to the ac- 
curate formula. The assumption here is that we may use, where 
the payroll enters the formula, the mean of the payroll for the sev- 
eral classifications in each state in lieu of the precise payroll. The 

18 
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result of this is to give within each state uniform weigh* to the 
losses in each classification, whereas in the preceding formula uni- 
form weight is given to the pure premiums in each classification. 
Therefore, this formula will be more stable in practice than the 
preceding one. Since, as noted, the conversion factor here is merely 
the ratio of the two average pure premiums and is derived by add- 
ing the losses in each of the states and the payrolls in each state, 
forming the state average pure premium in each case and taking 
the quotient it is very simple of application. 

The latest approximation is that developed by Mr. Greene and 
takes the following form: 

( ) D F.L., Z J Ls + L~, 
j + M  

C7~ = 1 1 + D where (1 + D) --- 2~Li (5) 

The relation to the aceurate formula is not so simple nor so easily 
shown as in the other approximate formulae, and it is not necessary 
to reproduce it here since it is fully explained in ~V. Greene's 
paper already cited. 

Prior to the presentation of these comparisons, the committee 
had made several trials with mr. Greene's formula anti had tested 
out its accuracy. It observed that the work of ~esting-out this 
or any approximate formula was in itself the preliminary step for 
a second application of this formula (i.e., it was the calculation of 
1 q- D). I t  also noted that where on first application the losses in 
the basic state were not reproduced the second application pro- 
duced a result that was accurate within as narrow limits as could 
possibly be desired. The double application of Mr. Greene's for- 
mula, however, involves a large amount of work, and, realizing 
that there was no restriction upon the accuracy of " R "  in his 
formula 

Z(Bb) 
R - D E(Aa) 

E =  
I + D  

the committee determined to try the use of this formula as a sec- 
ondary or closer approximation upon one of the others as a first 
approximate and it found, by test, that formula (4) in the above 
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study and comparison, namely, the ratio of the group pure pre- 
miums, was not only easiest of application but most accurate in 
itself. 

The committee, therefore, res)lved to make the conversion by 
the successive use of these two approximate formuhe, provided that 
the tesb-ont of the results of ap~!ying the first (which, as I have 
already pointed out, constituted the first step in the application of 
Mr. Greene's formula) indicated that the factor so produced re- 
quired correction. The assumption involved in the first approxi- 
mation put enough strain on the formula to develop, by an inac- 
curacy in reproducing the basic lqsses, the presence of a disturbing 
classification and enabled the coramittee to go over again, where 
necessary, the classifications chosen for conversion purposes, and 
the two formulae in successive application gave a highly accurate 
result. In actual application this method of working proved very 
satisfactory. ]~[r. Michelbacher, in his paper, reproduces the work- 
ing sheets that were used, so that i~ is not necessary to exhibit them 
here, and reference is made to his paper for that purpose. These 
formulae were used for the purpos:e of conversion and combination 
with respect to the "medical" and "all other" elements. 

I t  will be noted that the expert{rice of two years of account was 
used for each state, and a strict following through of the theory 
of the committee would call for the: separate conversion to the New 
York level of the experience of each year of account. This, how- 
ever, would greatly add ~o the label of compiling the statistics, and, 
unless there was an important a~lendment to the Compensation 
Act between %he central dates of the issues of 1916 and the issues 
of 1917, or some very substantial change in industrial conditions 
between the period covered by the two years of account, there 
would no~ be a serious difference i]'[ the relativity between the sev- 
eral classifications for the partial pure premiums in the two years. 
Under such circumstances, substanltially as good results could be 
obtained in conversion by adding :together the experience of the 
two years of account and then making the conversion at one time. 
This being so much simpler and easier in application, the com- 
mittee decided upon this procedure 

With the determination of this question, the preliminary work 
of the committee was completed and the committee was ready to 
pass on to the second group of problems for its consideration, viz., 
the projection of pure premiums selected by the General Rating 
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Committee on the basis of l~ew York 1917 issues of experience to 
state gross rates. 

As soon as the partial pure premiums, as reviewed by the Gen- 
eral Eating Committee, became available it was necessary to have 
developed the procedure by which those pure premiums on the level 
of issues of 1917 for New York were to be converted into gross 
rates for the several states, in order that the work of developing 
the gross rates might proceed with expedition. The Actuarial Com- 
mittee, therefore, continued its work and undertook this second 
phase of its problems--the determination from the basic pure 
premiums of state gross rates, which involved two steps: 

1. The determination of state pure premiums at approximately 
current level and 

~. The determination of the loading necessary to cover taxes ancl 
expenses, including service and other expenses. 

The determination of atate pure premiums at approximately the 
current level is again divisible into two separate items, (a) the 
translation or reconversion of the basic pure premiums into state 
pure premiums at the level of past experience and (b) the projec- 
tion of graduated state pure premiums of the experience period to 
the level of cost of the present date. 

TRANSLATI0h r FRO~ BASIC I~UEE PEEMIUbfS TO ~TATE PURE 
PREmIUmS. 

The first step in this process has been foreshadowed in the de- 
scription of the process of converting the experience to a common 
level, particularly in the statement of the committee quoted above 
relative to the subdivision of the pure premiums for purposes of 
combination. This first step would naturally be the reconversion 
of the pure premiums from those selected by the general rating 
committee on the basis of 1917 issues, under the New York Act, t~ 
the basic of the 1916-1917 issues for the particular state for which 
the gross rate is to he made. The conversion process is, necessarily, 
of the same nature as the conversion process when the experience of 
the state in question was brought to the level of the New York Act, 
although in this case the states are reversed, and now the New 
York experience is brought to the level of the state in question. 

It  was the committee's first judgment that for the purpose of 
this conversion the experience of the local s~ate for the year of issue 
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1917 only should be used, but, oa consideration of the matter, it  
was felt that a better result woul¢]' be obtained if, instead of merely 
the one year the experience of two iyears of issue were used. 

The committee made this decis:ion because the method later de- 
scribed in this record was found f~r pro~ecting from the 1917 issue 
level to the 1919 issue level and it was realized after a little reflec- 
tion that that method was not res~rlcted to the case of passing from 
the level of the actual year of issue in one state to the later level, 
but was equally applicable for pa.!sing from any experience period 
for which payrolls and losses are available to the later issues. I t  was 
therefore not necessary to pass to the issues of 1917 for the local 
state but was sufficient to pass to 'the combined issues of 1916 and 
1917 and this could be done by using the reciprocal of the original 
conversion factors since the same ~wo sets of conditions were being 
compared though in the reverse Ways.* Thus the large labor of 
computing several new sets of co~version factors was avoided. I t  
was not, however, possible further to reduce the labor and apply 
the projection method direct to the selected pure premiums (New 
York basis) as this method determ:[nes level only and it is necessary 
to reconvert to the local state basis to give effect to the relativity 
between classifications determined by its own conditions. 

At this point it  should be stated that it was recommended to the 
General Rating Committee, and a]')proved by them, that, after the 
selection of the pure premiums up~on the standard basis, and their 
translation to the level of another: state, the result be reviewed in 
comparison with the local experiehce and special consideration be 
given those classifications where the local experience was sufficiently 
broad to be really ~ndieative, with :!he intention of making rates by 
way of exception on the basis of  local experience wherever that 
experience seemed to warrant and the rate produced by the usual 
process was considered out of line with the indications of the local 
experience. Cases where this was .necessary were relatively few. 

* It was stated that the conversion fg6tors reproduced with high accuracy 
in the expected losses of the basic Slate the aggregate actual ]osses re- 
graduated by c.]assifications. In reversing the process by applying the 
reciprocals rather than recomputlng ne~'v factors from basic pure premiums 
to state pure premiums a slight discre'pancy was sometimes found due to 
the fact that by the inclusion of the da~a if many states the weights of the 
various classifications in the experienc~ of the basic states were changed. 
The discrepancies found were sligh~ and the committee felt since it was 
due to the use of reciprocals of the original factors as approximations to 
the true factors correction could prope~'ly be made by a fiat factor. 
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STATE PURE PREMIUMS BASED ON STATE EXPERIENCE REGAED- 

UATED BY COI5:[PARISON WITH NATIONAL EXPERIENCE. 

The net result of %he conversion and combination of the expe- 
rience data in accordance with the rulings laid down by the actu- 
arial committee, the review of the total experience by the General 
Rating Committee and its reconversion and check with the original 
local data produces at this point for each state a series of pure 
premiums upon the level indicated by the experience with the com- 
bined 1916 and 1917 issues within that state, graduated in their 
relation among the several classifications by comparison with and 
recheck against the experience of the country as a whole, but giv- 
ing essential weight to the local experience in the classifications 
where the greatest amount of exposure was produced locally, i.e., 
to the classifications of greatest local importance. 

So far we have conformed to the desiderata set out at the opening 
of this paper, viz., a basis for right rates in each state and a basic 
manual in substance as well as form, the latter being represented 
by uniform classifications and a lo~cal relationship between the 
rates for each state and a basic set of key rates. But we have not 
yet passed beyond the period which developed the experience. 

The remaining problem then is that of passing from the pure 
premiums on the level of the combined issues of 1916 and 1917 to 
pure premiums of essentially the present date. 

PROJECTION TO PRESENT CONDITIONS. 

A comparatively brief review of industrial conditions of the time 
covered by the policy issues of 1916 and 1917 with a like survey of 
the present industrial conditions will very readily indicate that 
they are not precisely the game. In former rate revisions we have 
faced similar difficulties: Indeed, as the work has heretofore been 
conducted there has always been a lag between the development of 
experience and the making of rates, a lag inherent in the methods 
heretofore in use in compiling experience and other statistical data. 
(Parenthetically it may be remarked the National Council has 
been asked to study and develop new methods to avoid this lag.) 
In former rate revisions prog-nosdcations for the future were made 
on the basis of observed tendencies here and abroad in the history 
of compensation insurance.* Thcse were admittedly on a hypo- 

* For example factors were introduced to reflect increasing cost with age 
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thetical basis and rested primarily upon what has been before re- 
ferred to in this Society as "subjective judgment" These judg- 
ments were sometimes correct er:ough on the phases of the rate 
problem considered, but, unforhmately, other phases were gen- 
erally overlooked and sometimes: as with the recent advance in 
wages their tendency was in the opposite direction to those allowed 
for. In any event, the judgmen!s themselves have from time to 
time been subjected to rather drastic criticism. Although the 
matter was not made the subject lot a definite resolution by either 
the Actuarial or the General Rating Committee, it was very gen- 
erally understood that in the pre~,~ent rate revision such subjective 
judgment factors would not be used. Tendencies indicated by the 
experience and statistics of American compensation insurance would 
be considered on the basis of the indications but conjectural factors 
based on general reasoning by European analogy would not be 
introduced. 

CHANG~ I~ WAQE I.mwT.s. 

I t  was recognized that among the conditions which had ma- 
terially changed since the issues of 1917 was the level of wages in 
all industries, and the Actuarial Committee was requested by the 
General Rating Committee to undertake to measure this. Accord- 
ingly, a call was sent out to all companies asking for information as 
to wages of employees injured during the last half of the calendar 
year 1917 and the last half of the calendar year 1919, and upon the 
basis of these returns standard (istributions of wages were con- 
structed for several geographical r.~gions of unlike conditions. The 
returns were called for by groups of classifications, in three groups 
corresponding to what were believed to be the high-paid, low-paid 
and intermediate industries. While the levels of wages in the three 
groups were different, the distribations were such that when the 
limits of the Compensation Act :in New York in 1917, and as 
amended by the 1920 session of the Legislature, were considered, it 
was immaterial in practice whether one or another of the three 
groups or the composite of all the groups was used. 

of act as had been found abroad, in,~reasing accident frequency with in- 
creased industrial activity, etc. See Report Augmented Standing Com- 
mittee already cited. 
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INCREASE IN THE MEDICAL SERVICE COSTS. 

I t  WaS also reco~nized that, along with the general increase in 
wages and living cost, the medical profession had been compelled 

increase its charges and that this had resulted in a substantial 
increase in the costs of these benefits to the carriers. The com- 
mittee, therefore, undertook an investigation to determine the ex- 
tent of this, by cailing upon the several carriers to report to it 
their number of accidents requiring medical treatment occurring 
during the last half of 1917 and the last half of 1919 and theix 
expenditures for medical, hospital and like services for the same 
periods. On the basis of this information, average costs per case 
for each period were worked out, and it was found that in New 
York, for example, the cost had increased approximately 50 per 
cent. There was a substantial increase in all states but as with 
the wages i t  was not uniform for the entire country. 

OTHER CONDITIONS PRODUCED CHANGED COST. 

I t  was also known that in New York, at least, there had been a 
material change in other conditions. This was due, in part, to a 
decision of the New York Courts construing one provision of the 
Compensation Act in a quite different manner from that which had 
been followed in making awards prior to that time. In  addition 
to this, a governmental special investigation of the conduct of the 
Industrial Commission had brought about a considerable change 
in their manner of handling cases and their attitude toward car- 
riers and claimants. Obviously, these must affect the costs of cov- 
ering the compensation liability and should be taken into account 
in developing the rates. 

THE PROJECTION TO CURRENT LEVEL. 

The committee, therefore, was confronted with the problem of 
working out a reasonable allowance for these items upon a basis 
of fact as represented in experience and without the use of more 
than a modicum of individual jndg:ment. After a considerable 
study, the committee proposed that this problem be solved in the 
following manner for all states,* namely that:  

1. A loss ratio be worked out for the issues of 1919 for each state. 
* The committee's first investigation was based on New York data for 

the solution of the rather unique New York problem but as it developed 
and tested the method it was found of general ~pplic~bility and provided 
on a statistical basis a solution for the problems which in other revisions 
gave rise te conjectural factors. 
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2. The 1916 and 1917 payrolls for a representative group of classi- 
fications in such state be r[aultiplied by the manual rate at 
which the 1919 oo]icies were issued, and the hypothetical pre- 
mium income so developed be modified by such factor as may 
be found on experience to represent the actual effect of sche~t- 
nle and experience rating on the 1919 issues in such state. 

3. By comparison of this with t i e  combined actual losses on these 
classifications of the issues o f  1916 and 1917 entering into 
ratemaking experience, a losi~ ratio be found. 

4. A comparison of these two loss ratios* be made which will be 
the measure of relativity between ehe pure premiums for com- 
bined 1916 and 1917 issues and the pure premuims for 1919 
issues. This will be so beckuse, while the comparison is be- 
tween loss ratios, it is between loss ratios developed from a 
common premium level basis and, unless violently distorted by 
change in distribution of the business between the two years, 
will be the equivalent of a ci,mparison between pure premiums 
themselves. 

T~ie standard form of Schedule W calls for the following da~a, 
as of December 31, 1919, by yea:~ of issue for each of the four or 
five preceding years: Earned Premiums: Losses Paid;  Losses In- 
curred; Loss Ratio; and the Sch~,,dule is so drawn as to show these 
as originally reported at the end of the calendar year in which the 
policies were written, and a~ each subsequent December 31.~ 

Policies Issued. 
1916. 

in 1916 
Earned Premiums . . . . . .  
Losses Paid . . . . . . . . . . .  
Losses Incurred . . . . . .  

in 1917 
Earned Premiums . . . . .  
Losses Paid . . . . . . . . . .  
Losses Incurred . . . . . . . .  

in 1918 
same data . . . . . . . . . .  

in 1919 
same data . . . . . . . . . .  

Totals . . . . . . . . . . .  

1917. 1918. 1919. 

Calendar  Year .  

Tota l .  

* The actual loss ratio on 19.19 is,,ues above referred to and the hypo- 
thetical loss ratio developed by e6mI~aring the actual losses on combined 
191.6 and 1917 issues with the premltr'n income ~vhieh the payroll exposure~ 
would have developed at the 1919 going rates. 

The Schedule calls for a tabulation relative to the losses in the jurlsdie- 



274 ACTUARIAL PROBLEMS OF 1920 17ATI017AL REVISIOI~ 

The preliminary investigations of ~he committee based on New 
York Schedule W returns indicated that the Losses Paid at the 
end of the calendar year in which the policies were issued bore a 
remarkably stable percentage relationship to the ultimate incurred 
losses on that same year of issue.* 

The committee was nob satisfied to rest there, but searched 
further  and made the comparison on a countrywide basis, from the 
returns in Schedule P of the Annual Statement as it is now pre- 
pared and Schedule 0 of the Statement as it was a few years ago. 
These ratios of Losses Paid at the end of the calendar year in 
which the policies were issued to the Ultimate Incurred Losses 
under such policies, showed a similar stability. 

The Schedule W returns also show the Losses Paid on the issues 
of 1919 during the calendar year 1919, and we were thus able to 
project the Ultimate Incurred Losses upon these policies by divid- 
ing the Losses paid at the end of the calendar year by the per- 
centage factor which, upon the average, they have been found to 
bear to the Ultimate Incurred Losses. Thus, we got a fairly de- 
pendable estimate of the Ultimate Incurred Losses on 1919 issues 
the numerator of the fraction which measures the loss ratio on 
the issues of 1919. 

The committee recognized that, if a similar factor could be found 
to apply to the earned premiums of a given year of issue at the end 
of that calendar year, the denominator of the loss ratio fraction 
would be found, and the loss ratio on the 1919 year of issue thereby 
developed. There seemed to be a considerable degree of stability in 
the ratio between the earned premiums of a given year of issue at 
the end of that calendar year and the ultimate premiums on that 
year of issue; but this figmre was confused somewhat by varying 
methods between companies in computing proportionate earned 
premiums and by varying practices as respects interim audits. I t  
therefore seemed that if the data could be obtained, better results 
might be had by comparing the Net Premiums Written as re- 
corded at the end of the year in which the policies were issued with 

tion made up substantially as follows though some items not used by the 
committee are omitted in this reproduction. 

* In the state of New York these percentages for a representative group 
of companies were on '16 Issues 13.9 per cent., on '17 Issues 14.2 per cent., 
on '18 Issues 13.7 per cent., ~verage of 3 years 13.8 per cent., and similar 
stability has been shown by the figures for other states on a much smaller 
volume of data after allowance has been calculated for the effect of inter- 
vening amendments. 
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the ultimate premiums of the Same year of issue, although these 
net premiums written were not shown in Schedule W. 

From a study of Schedule P, in which the premiums were en- 
tered in this way, this eonclusior seemed to be verified. The com- 
mittee, therefore, selected a group of representative companies, 
having a substantial volume of justness in l~ew York, obtained by 
correspondence with the compan::es their net premiums written for 
the several years of 1916, 1917, 1918 and 1919, as recorded on their 
books at the end of the calendar year of issue, and compared the net 
premiums written with the ultimate earned premiums on the same 
year of issue, for years 1916, 191¢~ and 1918. 

A similar study was made from Schedule P dealing with the 
same group of companies. While these figures do not show quite 
the stability of the losses paid to ' ultimate incurred losses, the com- 
mittee felt the general trend, both as shown by the New York data 
and the countrywide data developed from Schedule P, was suf- 
ficiently dependable to project approximately the ultimate pre- 
mium income on the 1919 New :~ork issues and to develop the loss 
ratio required for this test. 

This conclusion was reported to the General Rating Committee 
and, after extended debate and comparison of the loss ratio on 
1919 issues developed in this way the loss ratio on the uncompleted 
year, as reported in Schedule W !919, and the loss ratios of earlier 
years, as reported in successive ri~,turns of Schedule W, the general 
method received the approval of the General Rating Committee 
not only for Iqew York, but for :other states where as it was tried 
similar stable ratios were found ~o enable 1919 issue loss ratios to 
be projected with considerable ccnfidence.* 

This investigation of the committee introduced something new 
into the ratemaking procedure hilherto in force, and laid the foun- 
dation for developing the exper!.ence of the past toward present 
conditions upon a statistical basis as contrasted with the unstable 
basis heretofore used in the rating conferences for this work. The 
committee was .not able to project beyond the conditions of the 
issues of 1919, but it did feel that this method of projection was 
satisfactory, notwithstanding that on the average the issues of 1919 
will not expire for several months yet. 

* In  some of the states t_he problem was complicated by changes in 
manual rates having been made durin;; 1919 or an amendment taking effect 
in tha t  year but  satisfactory bases Were found for  making adjustments  to 
allow for these. 



~ 7 6  ACTUARIAL PROBLE]~fS 01~ 1920 NATIONAL I~EVISIO]~ 

This method of projection, however, gave a composite factor, 
and, while it  did involve a]l of the various elements ~nding  
change the costs, it could only be applied to partial pure premiums 
as a fiat factor. 

The committee then gave consideration to the possibility of 
breaking up this total projection factor. After study by a sub- 
committee and consideration of its conclusions by the entire Actu- 
arial Committee, a general conclusion was reached, as set forth in 
the following resolution : 

Resolved, That  the Actuarial Committee advise the General Rat- 
ing Committee with reference to the projection factors as follows: 

That  as respects the subdivision of the total projection factor 
the committee r epor t s :  

(a) That  it believes t]~is question should be taken up separately 
for each state after the total projection factor for the state has 
been determined.* 

(b) That  as regards New York the total factor should be sub- 
divided as follows: 

D. & P .  T . D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.00 
~ed ica l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.07 

"All  Other  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Balance t 

In  support of the recommendation with reference to the subdivi- 
sion of the total projection factor for New York, the committee 
made the following note: 

1. The medical factor of 1.07 is determined by comparing the 
increase in the average cost of medical aid for the last six months 
of 1919 as related to the last six months of 1917 with the average 
wage increase for the same periods. The increase in the cost of 
medical aid is approximately 50 per cent. as compared with a wage 
increase of approximately 40 per cent., thus indicating the med- 
ical pure premium for 1917 should be increased approximately 7 
per cent. io produce an adequate pure premium for 1919.$ 

2. The justification for the decision to load the balance of the 
factor upon the all other pure premiums is found in the fact thai; 

* Generally as the wor]~ progressed the factors developed for the several 
states were such that the committee de~ided not to attempt analyzing them. 

t As it was worked out this proved to be 1.19. 
$ This study of medical cost was made for each crate as a part of the 

projected study. In some cases a factor was recommended to be app]ied 
to the medical pure premiums because this study indicated a very slight 
increase and the committee had adviees that larger medical changes were 
being approved or would be when the new rates became effective. 
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the conditions which are held lirgely accountable for the increase 
in the cost of compensation for 1919 as compared with 1917, viz., 
the decision in the Phonville case and the change in procedure 
adopted by the Industrial Commlission following file Connor inves- 
tigation, are substantially, but not wholly, limited in effect to the 
cases comprising the all other indemnity division of the total pure 
premium. We believe the D. & ~. T. D. costs have also felt some 
effect of this and have therefore :'ecommended a factor of unity for 
this element notwithstanding the effect of the fixed limits on the 
higher wage basis would otherwise have tended to reduce the pure 
premiums. 

It  would make this paper quite too voluminous to indicate the 
conclusion as to subdivision of fie projection factor for each stat~ 
but I believe this record of treMment in New York is a sufficient 
indication of the general method followed by the committee. 
Further, the work of projection iof gross rates for all the states is 
not completed at this writing. I f  this point is further developed 
before the close of the work I shall be glad to elaborate fl~e s~at~- 
ment when the paper is up for ]iscussion at the next meeting of 
the Society. 

INVESTIGATION OF EFFECT OF "~'AGE INCREASE BY INDUSTRIES. 

From the nature of the projection factor and its development, as 
above described, it will be apparent that this factor embodies within 
i~self the composite effect of wage changes without change of limits 
in the Act, of changes in admir.istrative procedure and construe- 
tion and of any other like changes which may have occurred dur- 
ing the time interval bridged by 'this factor. It must be apparent 
from even a brief consideration,' that the effect of fixed limits in 
any compensation act does not o2erate alike in all industries. In 
the industries having predominan'dy highly skilled and correspond- 
ingly well paid employees, the tc[ndeney is for the upper limit of 
~he compensation act to reduce the effective ratio of compensatio~ 
to wages, whereas the lower limit %ends to increase that ratio in the 
industries characterized by unskilled and low-paid employees. An 
upward change in the general level of wages tends to make the 
upper limit more effective in the more highly skilled industries and 
to diminish the effect of ~he low,~r limit in the less skilled indus- 
tries. It must, therefore, be api?arent that when, as recently in 
the case of New York, the limits of the compensation act have re- 
mained unchanged and the general level of wages increased, the 
effect upon the pure premiums m:ust vary by classifications. 
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This was considered by the Actuarial 0ommittee, and the wage 
distributions for three divisions of industries during the last part 
of 1917 and the last part of 1919 were applied in a theoretical cal- 
culation to the terms of the hTew York Act to determine the inde- 
pendent effect of the change in wage level. Contrary to the expec- 
tations of the committee, the net effect was found to be approxi- 
mately the same for all three groups of industries for "which the 
wage data had been collected. 

A study of the plotted curves of the wage distributions con- 
vinced me* that this result was due to the groups of industries for 
which the data had been collected not being sufficiently homoge- 
neous. In response to request, certain of the companies furnished 
the necessary data to investigate the effect of the wage change by 
individual classifications and a considerable variation was found, but 
in the meantime the :New York Legislature had amended the com- 
pensation act, increasing the limits; and, as will appear on re- 
flection, the effect of such an amendment upon the compensation 
costs in the several classifications will be in direct opposition to 
the effect of the wage increases when the limits have remained 
fixed. Those industries receiving the greatest reduction in compen- 
sation costs by the operation of the old limits received the greatest 
increase by reason of the increase in limih% and vice versa. Our 
study proved this to be the case. This fact, and this alone, relieved 
us of the necessity of admitting a discrimination in the effect of 
wage changes by classification. In one way this was most fortunate 
as the labor involved in making the discrimination would have 
been very great. 

A~END~fENT TO COMPENSATION ACTS. 

Reference has been made to amendments having been passed in 
New York at the Session of 1920. It  is obvious that, these amend- 
ments having been passed after the latest (]ate (December 31, 1919) 
to which any statistical data had been brought, factors to measure 
the effect of the amendments must be derived from theoretical cal- 
culations. I f  our projection factor had taken account of the effect 
of wage changes by classification, it would be necessary to measure 

* This supplementary study was made by Mr. Miehe~baeher and the 
writer and as it was earnestly desired to hasten the arrival at a definite 
conclusion was presented to the general rating committee without previous 
reference to the Actuarial Committee. 
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the effect of amendments changing benefit limits by classifications 
but since the projection factor dii] not so discriminate and, as noted 
above, the discriminating effect Df the wages was in the opposite 
direction to the effect of law cha~lges, this work was avoided. 

Early in the committee's del!.beration, it was recognized that 
there would probably be amendments which could not be measured 
by statistical data and would hare to be allowed for by theoretical 
calculation, and it was decided by the committee that this calcula- 
tion should be made along the lines heretofore generally followed 
in calculation of differentials, except that the differentials should 
be calculated for partial pure premiums rather than en bloc. 

T}IE AMERICAN ~.LCCIDENT T~LE. 

For a considerable time prior :to the sessions of the committee 
there had been more or less discussion of the adequacy of the 
Standard Accident Table for thiswork, and Mr. Michelbacher had 
suggested to Miss Olive E. Outw'~ter, of the National Workmen's 
Compensation Service Bureau, the collection of American data and 
construction of an American tabl~ along the lines of the Standard 
Accident Table. This work was completed during the committee's 
sessions and brought to the attend;ion of the committee. Through 
it, the table as prepared was promulgated for general criticism and 
corrections were made in it to meet certain criticisms that had been 
received. The committee then [dopted the American Accident 
Table for the calculation of theoretical differentials. 

Generally speaking, recent amendments to the compensation acts 
of the several states have been increases in the maximum limit of 
compensation, either throughout the entire schedule or for certain 
types of benefits, and it is import, ant, in measuring the effect of 
such changes, that recent wage distributions should be used. I 
have heretofore referred to the committee's collection of wage- 
distribution data, and the committee decided that the projection 
factor brough t the experience up tc approximately present-day con- 
ditions and that calculations of amendment factors should be made 
upon the basis of 1919 (last half iff year) wage-distribution data, 
either for the state in question or, if that was not available, for a 
neighboring state of similar indust~'ial characteristics and economic 
conditions. 
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OCCUPATIONAL DISEASE COVERAGE. 

Among the 1920 amendments of the New York law was an 
amendment bringing occupational diseases under the compensation 
act, and the committee, after due consideration, adopted the re- 
port of a special sub-committee appointed to make an investigation 
into this question. This report was as follows: 

" I t  is recommended that no special factor be used in the rates to 
measure the cost of occupational diseases. 

"The special committee looked particularly into the question 
of securing additional information on the subject from the records 
of the Industrial Board of Massachusetts and the Industrial Acci- 
dent Commission of California. I t  failed to find any new data of 
value. This would make it necessary to refer back to the original 
report on this subject made by ]~¢r. Maddrill in 1915. 

" However, the committee felt that there was no necessity for 
doing this and that a decision to refrain from an attempt to meas- 
ure the cost of occupational diseases was entirely warranted by the 
following considerations : 

"1. The element is not of great importance. The most radical 
measure of the cost of occupational diseases so far made, places the 
total cost of this element as approximately 2 per cent. of the cost of 
accidental injuries. 

"2. The California and Massachusetts experience used in the 
present revision contains occupational disease cases as the laws of 
these states contain specific provisions covering the subject. 17ot- 
withstanding this fact, the experience of these states shows no 
radically different results than the experience of other states where 
the occupational disease hazard is not specifically covered by statute. 

"3. A large proportion of so-called occupational disease cases 
have already been carried into the experience. Such cases as lead 
poisoning and anthrax have, in many jurisdictions, been classified 
as accidents and compensated under the terms of the workmen's 
compensation law provided they occurred under certain conditions.* 
Proof of this is found in many individual death and permanent total 
disability cases, for which detailed reports are available. 

"4. The distribution of occupational disease cases by classifica- 
tion is very unstable. In California, for example, the occupational 
diseases that did occur and were compensated in many cases were 
not covered by Mr. Maddrill's report. Many of them fell in classi- 
fications for which no specific Ioadings had been provided, thus 
producing inequities. 

"5. A flat factor to apply to all rates could not be justified. 
Such treatment would involve discrimination as occupational dis- 

This is particularly true of infectious diseases. The scratch or abra- 
s'ion through which infection entered is usually considered an accident and 
the infection a secondary result. 
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eases are particularly prevalent in certain industries and practically 
non-existent in others." 

We have now disposed of the entire pure premium by states for 
~he most recent law and at current level except for one element~ 
the question of catastrophe cost. :This element has for some time 
past been covered by a fiat loading of 1 cent on the gross rate in all 
states, and the committee having no further data on the subject 
than heretofore available has continued ~his loading. 

EXPENSE ~.JOADING. 

Having disposed of all these n~atters, the committee next gave 
consideration to the development of the gross rate, which involved 
the question of loading for taxes aIiLd expenses and the correction, if 
any, for the effect of schedule an:1 experience rating. The com- 
mittee decided, as respects scheduie rating, that there should be a 
loading factor of the amount that a proper investigation of condN 
tions in each jurisdiction indicated was necessary• on account of the 
operation of the plan in that ~urisdiction tending to disturb the 
average rate level,* to be used in the rates of classifications subject 
to the schedule. 

As respects experience rating, rite committee decided that there 
should be no loading in the premium to correct for a distorting effect 
of experience rating, but that the experience rating plan should 
be studied and adapted so as to produce a balance, or an approxi- 
mate balance, in all cases. I t  fell; that it is more possible to do 
so now than heretefore, because by d:iscovery of the statistical method 
of developing the projection factor it was possible to bring up the 
experience of former years in the experience rating plan by a 
method which accurately corresponded to the wsy the data was 
handled in the rates so that the factors were based on the actual 
experience to which they were to b:~ applied.~ 

As respects expense loadings, consideration was given to the 
methods heretofore in use of a graduated expense loading, by states, 

* The Schedule l~ating Plan has n o t ' y e t  been brought under such sta- 
tistical control that i t  can be 1made to recegnlze proper distinctions in the 
physical condition of individual plants ~and not disturb the average level 
of rates. Until that  time it  seems to l,e necessary to let i t  take its own 
course and correct the manual rates to ~fllow for its effect. 

~-Study of the experience rating plah was an interesting part of the 
committee's work but must be left  for ]:'~ter presentation, 

19 
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having regard to the scale of benefits in that state. After careful 
consideration, the committee decided that with the exception of the 
tax item it would recommend a single leading for all states. This 
decision involves the discontinuance of the present practice of 
making a variation of the expense loading dependent upon the size 
of the state law differential. The committee's reasons for this 
action were as follows: 

1. There is no necessary relationship between law differentials 
and the expenses of administration. In fact, cases have been found 
where the law of variation which has been used in the past has pro- 
duced results exactly contrary to the actual expense requirements. 

2. Factors, other than the level of benefits in the individual 
s~ate, are just as important, and in some cases more important, in 
determining the expense requirements of the carriers. Some of 
these items may be enumerated as follows: 
(a) Geography of the state. 
(b) Dispersion of risks. 
(c) Distribution of risks by kind of industry. 
(d) Requirements of administrative claim bodies in handling 

claims. 

These factors are important in determining the cost of field work 
for the purpose of accident prevention, the adjustment of claims, 
and the auditing of payrolls. Difficulties of transportation, the 
necessity for long trips, the impossibility of making convenient 
itineraries for field work, and the various requirements imposed 
upon the carriers by administrative bodies in the adjustment of 
claims, vary so considerably, and without any regard to the level of 
benefits, that the use of a scale of expense ratios based upon vari- 
ations in benefit levels is impracticable and may produce illogical 
results. Furthermore, the larger part of the expense loading varies 
directly with the gross premium, limiting the possible variation of 
the expense loading to only a share of the total cost. 

The committee derived a single tax and expense loading* from 

* This  s tandard loading corresponded accurately in i ts  total and approx- 
imately in its analysis to the actual  re turns  and was:  

Per cent. 
Fo r  Acquisition expense . . . . . . . . . . . . . . . . . . . . . . . . . .  17.5 

, c Home office adminis t ra t ion . . . . . . . . . . . . . . . . . . . .  8.0 

" Claim investigation . . . . . . . . . . . . . . . . . . . . . . . .  7.0 
'~ Inspect ion and accident prevention . . . . . . . . . .  2.0 
,c Taxes S ta te  2 per  cent. Federal  and other 

1½ per cent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.5 

38.0 
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the Schedule W returns, which .this year, in contradistinction to 
other years, covered the entire ccuntry. 

One exception was made to the recommendation of a flat tax and 
expense loading. The item of t~txes other than federal taxes, in- 
cluding therein taxes or special'charges for the maintenance of 
industrial commissions, is a matt:~r within the control of the local 
legislatures, and the committee felt that it would be unwise, where 
the taxes were ~ubstantially above the average, to distribute this 
extra tax over the country, but that properly this tax should be 
assessed upon the premiums of fi~e policy holders within the local 
jurisdiction. Accordingly, it was !recommended that in those states 
where the tax rate, including special charges, exceeded the normal 
of 2 per cent. of the premiums, fire loading for expenses and taxes 
should be increased above the standard loading by this amount. 
The actual standard loading, based upon Schedule W, was 38 per 
cent. of the gross premium, and ~the special additional items ran 
from 1 to ~ per cent., according (o local provisions. This was the 
th]al decision necessary for the determination of the gross manual 
rates. 

CONCLUSIOlg. 

The committee's work covered such a wide field that it is not 
possible suitably to summarize ~hii account of its work in a closing 
paragraph. In noting each decisi~n I have tried to bring out its 
bearing on the work as a whole. Reviewing it from ray personal 
point of view, it seems to me that probably the outstanding features 
of the committee's work were: 

1. The change in method of comb!ning experience and translating 
the selected basic pure premiu~ns into state pure premiums. 

2. The development of statistical projection from earlier years of 
issue to conditions of more reeen~ date. 

It  seems to me that with this wcrk the pioneer stage of compen- 
sation ratemaldng may be considered to have drawn to its close, 
foundations for future rates havint'; been laid in actuarial and sta- 
tistical studies of experience data t'o replace in the largest possible 
degree the exercise of empirical personal judgznent. Looking to the 
future, it seems to me that the problem for the actuary and sta- 
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tistician is the developmen~ of labor-saving methods in carrying 
out the actual work and of methods for bringing a~ention more 
promptly to changes in conditions which call for revision of rates, 
thereby diminishing the lag which has heretofore, of necessity, 
existed between economic and industrial changes and the adjust- 
ment of compensation rates thereto. This last, more closely to 
follow the trend of experience, is oar most important problem. 
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LEGAL NOTES. 

13"~r 

RICHARD :~Y)NDILLER 
(oF TRm NEW YORK BA~). 

ACCIDENT A]'~D I:[EALTH, 

"~NDEltWRITING CLASSIFICATIOI~" :--(Warren vs .  Globe Indemnity 
Co., Supreme Court of Wisconsin, 176 N.W. Rep. 73.) At ~he 
date of issue of the insured's accident policy for $15,000 he was an 
advertising solictor and paid the t~remium for class 1, classification 
being " Office and Traveling." :]:he insured paid an aAditional 
premium to provide for double indemnity'in case he was killed on 
a private conveyance. The pollc$ contained the usual prorating 
clause that in case the insured was injured while engaged in a 
more hazardous occupation than :that in which he was classified, 
the Hability would be limited to the amount purchased by the rates 
applicable to his new occupation. ~ 

During the first policy year, the insured became assistant to the 
president of a corporation manufacturing electric gear shifts to be 
installed in automobiles. He went to the office of the insuring 
company, where he informed two agents of the duties of his new 
position. The agents concluded ~hat the insnred's correct classi- 
fication was " Assistant to Presi~ent, Cutler-Hammer ~[fg. Co., 
Office Duties and Traveling," and attached an indorsement to that 
effect, sigmed by the insured, to h~s policy. 

1=[is employers gave him an autcmobile equipped with the device, 
in which he traveled in order to in:terest automobile manufacturers. 
He was killed on one of these itrips. The defendant company 
claimed that the insured had not made a complete disclosure to its 
agents of the real nature of his duties, which would have placed 
him in class 3 either as (a) " a u ' t o m o b i l e  dealer demonstrating" 
or (b) "salesman traveling, selling, operating, exhibiting, or set- 
ting up machinery or implements or automobiles." The company 
claimed that prorating should at,ply to the principal sum, also 
tha~ there was no liability under the double liability clause because 
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i t  would not have been written under a Class 3 risk with a full 
knowledge of the facts. 

I t  would appear, upon legal principles, that the defendant com- 
pany was estopped by its agents' acts, from asserting that the 
insured had been wrongly classified. This estoppel would be 
effective to bind it as of the time of tim insured's death, which 
occurred during the second policy year. During the trial, the jury 
was discharged from the determination of the questions of fact 
surrounding the disclosures by the insured to the defendants' 
agents, and by stipulation these were determined by the court. 
The court consequently did not consider the question of estoppel, 
but based its decision solely upon the facts, and placed itself in the 
position of an underwriter. 

I t  affirmed the judgment for $30,000, concluding its opinion as 
follows : 

" A  careful review of the evidence convinces us that the finding 
is in accordance with the great preponderance of the evidence. 
There is no classification set out in the manual of rates and classi- 
fications which accurately describes the work in which the in- 
sured was engaged. He certainly was not a .dealer in aubomobiles. 
Neither was he a ' salesman, traveling, selling or operating, ex- 
hibiting or setting up machinery, or implements, or automobiles,' 
in the sense in which those terms are generally and ordinarily 
used. The classification in which he was placed by the defend- 
ant's agents more clearly and more accurately describes the de- 
ceased's occupation than any other classification appearing in the 
manual of rates and classification. An electric gear shift is not 
an automobile, and the insured was something more than a mere 
salesman. While, of course, a part of his duties was to make con- 
tracts for the manufacture and sale of the electric gear shift, he 
was also to introduce it to manufacturers, engineers, and others 
having to do with the manufacture of automobiles. He was not a 
mechanic, and at times at least had with him a man who under- 
stood the construction and mechanism of the device which he was 
introducing. He was paid a salary of $12,000 per year. While 
some salesmen receive very large salaries, the amount paid him is 
somewhat indicative of the nature and importance of his work. 
The use of the device upon different makes of automobiles must 
necessarily have involved many mechanical and manufacturing 
problems. The electric gear shift was not a machine, an imple- 
ment or an automobile. I t  was a device which might in the course 
of manufacture be installed in and made a part of an automobile. 

T h e  insured fully and fairly s~.ted the nature of his duties as an 
employe of the Cutler-Hammer Manufacturing Company and upon 
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such statement the agents of the defendant company correctly 
placed him in the classification ' Office Duties and Traveling.' 

" T h e  conclusion we have reached disposes Of the other questions 
raised by the defendant. If he b~orrectly stated his occupation and 
was correctly classified, there was no breach of the warranty, nor is 
there any basis for the claim thalt the prorate clause should be ap- 
plied in this case, and the doable liability rider was properly 
attached." 

C_~CEU.~TzO~:--(Wolonter .~s. United States Casualty Co., 
Supreme Court of Appeals of ¥irginia, 101 S.E. Rep. 58.) The 
accident policy held by the insured contained the following c l a u ~ :  

" The company may cancel El,is policy at any time by written 
notice delivered to the insured c r mailed to his latest address ap- 
pearing on the company's record with its check for the unearned 
part, if any, of the premium, but ~ such cancellation shall be without 
prejudice to any claim arising on account of disability commencing 
prior to the date on which the cancellation takes effect." 

The insured took out an accident policy and also a health policy 
through an agent of the defend~,nt company. In his application, 
he gave his address in care of hih employer, Virginia Bridge Com- 
pany. He had two claims under his health policy adjusted and paid 
at the agent's office. Prior to tt,e settlement of the second claim, 
the insured's wife (plaintiff herein) notified the agent of their new 
home address, to which all future communications were to be ad- 
dressed. Subsequently, the insured and his wife received written 
notice at their home to call for the adjustment of the second health 
claim. 

The policies and all previous r~ail had been addressed in care of 
the insured's employer. The defendant company mailed some 
blanks to the insured, addressed to the city of his residence, which 
were returned unclaimed by the post office. Thereupon the com- 
pany wrote its agent to secure the correct address, which he did. 
The company, however, on February 8fib mailed a not'ice of cancel- 
lation with a check for the unearfLed premium, addressed to the city 
of his residence only. I t  was no~ received by the beneficiary until 
the thirteenth, when she was informed to go to the post office. The 
insured had received fatal injuri,~s on the twelfth and died on the 
fourteenth. 

The sole question was whether cancellation had taken place in 
accordance with the contract. There was contradictory evidence 
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as to whether notice of change of address had been given; the jury 
decided that it had been given. The court goes even further and 
holds that proof of notice of change of address was not necessary, 
since the policy required that the notice of cancellation must be 
given to the insured's last address appearing on the company's 
record. This last address was in care of the insured's employer, 
but the notice of cancellation was addressed merely to the city. 

The cour~ upholds the general rule as to cancellation as follows: 

" The contract was a valid contract, and the company had the 
right to cancel it in the manner therein provided. If  the notice, 
properly addressed, was mailed to the assured at his latest address 
appearing on the company's record, accompanied by the company's 
check for the unearned premmm, that was sufficient. The assured 
assumed the risk of the due receipt of the notice." 

Under the facts in the case at bar, however, the court handed 
down jud~ment for the p]aintiff, and distinguished it from the gen- 
eral rule in the following extract: 

" T h e  records of the company should have shown, but for the 
negligence of the company or i~s agents, upon which it cannot rely, 
that the words ' Care of Virginia Bridge Company,' were a part of 
the address of the assured. The notice of cancellation, however, 
did not conform to this address, and was for that reason insufficient. 
I t  was wholly immaterial whether the assured was st~ll in the em- 
ployment of the bridge company or not or whether a letter ad- 
dressed to him in care of that company would have reached him 
or not; the contract of the parties stipulated how the notice was to 
be sent, and it was not so sent. In either view of the case, we are 
of opinion that the notice of cancellation was insufficient." 

STATUTE OF LI~ITATIO~S:--(Mid]and Casualty Co. v s .  :Frame, 
Supreme Court of Colorado, 185 Pac. Rep. 656.) The plaintiff 
secured a judgment for $2,000, the face of an accident policy con- 
raining the following clause : 

"Legal proceedings for the recovery hereunder shall not be 
brought before the expiration of three months from the date of 
filing final proofs at the company's home office, nor brought at all 
unless begun within one year from the date specified herein for 
~]nal proofs. If  any limitation set forth herein is in conflict with 
the statutes of the state in which the insured resides, the said limi- 
tation is hereby amended to agree with the minimum period of 
limitation permitted by such statutes." 
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The plaintiff did not begin her suit within one year, as required 
by the clause quoted above, and the  defendant urged that ~ e  was 
barred by the limitation in that 'clause. The plaintiff replied that 
an accident policy is substantially a life insurance policy, hence 
came under the standard provisil~n of the statute allowing a period 
of five years in which suit may [e brought. 

In a discussion o~ the amendments governing life insurance com- 
panies, the court shows that a c'ear distinction may be drawn be- 
tween these laws and those relating to accident companies and that 
therefore accident insurance is nc t life insurance. Since the plain- 
tiff began her suit after the time allowed by the policy, the court 
reversed the jud~omaent and dismissed the action. 

RS, P~ESENT.~IONS :--(.zEtna Life Ins. Co. vs. McCullagh, Court 
of Appeals of Kentucky, 215 S.W. Rep. 821.) The plaintiff's 
accident policy provided for a specified weekly indemnity payable 
so long as he was continuously and wholly disabled. Shortly after 
the delivery of the policy, the plaintiff met with a severe accidental 
injury. After he had filed proc.ffs of claim and demanded pay- 
ment, the defendant denied liability upon the grounds of four mis- 
representations in the plaintiff's :~pplication for insurance. 

The Kentucky statute declares: 

" A l l  statement~ or descriptions in any application for a policy 
of insurance shall be deemed a~ld held representations, and not 
warranties; nor shall any misrepresentations, unless material or 
fraudulent, prevent a recovery on the policy." 

The court adopts the following definition of representation, as 
one which has been generally used: 

" A  representation is an oral or written statement, which precedes 
the contract of insurance and becomes a part thereof, if so stipu- 
lated, made by the assured or his .mthorized agent to the insurer or 
its authorized agent, and relates to facts necessary to enable the 
insurer to determine whether it will accept the risk and at what 
premium. A representation is miLterial when it commaunicates any 
fact important to the nature of }he risk, that may be reasonably 
supposed to influence the judgment of the insurer in undertaking 
the risk or calculating the premium." 

The first alleged misrepresents:Lion was a statement by the in- 
sured that he had never been declined for life, health or accident 
insurance nor that, if a policy had been issued, it had ever been 
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cancelled. The evidence showed than an accident policy had been 
issued to him by another company, which he declined to accept 
because that company had mailed a rider to its agent to attach to 
the policy after it had been issued but before delivery. The court 
held that this showed that the insured had not been declined and 
also that the cancellation was not by order of the company but by 
that of the insured. 

The second misrepresentation concerneA the amount of in- 
demnity he had received three years previously from another com- 
pany on an accident policy. The answer was "About $50" and 
the evidence showed the correct amount was $133.88. The answer 
had been given as the conclusion reached in a discussion between 
the insured and the agent, neither of whom had any memoranda 
to refresh his recollection. The court holds that the discussion 
indicated no desire on the part of the insured to deceive and, in 
fact, was such as to put the agent and through him, the defendant 
company, on notice that the insured may have received larger in- 
demnities. Two agents of the defendant, while testifying, dis- 
agreed as to whether tile amount of indemnity received was mate- 
rial to the risk and it was consequently decided by the jury in the 
negative. 

The third misrepresentation was that his habits were temperate. 
There was much contradictory evidence on this point, except that 
for the two months preceding the application, the insured had not 
taken any drinks. The agent, who had known the insured for 
~wenty years consequently answered the question in accordance 
with the insured's habits at the ~ime of application, after the in- 
sured had reminded him of his past habits. The court interprets 
this question strictly, to mean what the habits of the insured were 
solely at tile time. The following extract from the opinion bears 
upon this question: 

"The authorities all hold to the doctrine that the principal is 
affected with constructive knowledge of all material facts of which 
his agent received actual notice, or acquires actual knowledge while 
acting in the course of his employment, and within the scope of his 
authority, although the agent does not in fact inform his principal 
thereof [quoting cases]. I t  is an equally well recog-nized doctrine 
that an agent who solicits insurance will be treated as the agent of 
the company, and not the insured, notwithstanding a provision in 
the policy that he is acting as the agent of the insured. And where, 
as was here done, the agent of the company undertakes to write into 
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the application the answers of the applicant b the questions pro- 
pounded to him, and makes false answers to such questions, or by 
misleading statements induces t2e applicant to make false answers, 
when the latter is acting in goo:i faith and without any intention 
to deceive, the company will be estopped to rely upon the answers 
to defeat the policy [quoting ca,,es]. In such state of case it will 
be held by the courts either tha'; the questions were not asked, or 
answered, or that the failure to answer them was waived, or that 
the answers so made by the agent are to be taken as true." 

The last misrepresentation wa.'; that he had not received medical 
attention within the past five years, except for small local dis- 
orders. There was evidence tending to show that this was untrue, 
but since the jury found in favor of the insured, the court declined 
to disturb the jury's findings up0n a question of fact. 

The court held as a matter of law that the burden of proof was 
upon the defendant to establish its defense that the four misrepre- 
sentations were false and mater~al. The jury's verdict as to all 
these were in favor of the plaintiff. The court affirmed the judg- 
ment for the plaintiff, concluding its opinion as follows: 

"As the evidence in this ease )]early shows that all the answers 
of the plaintiff to the questions contained in the application for the 
insurance granted by the policy sued on were either written or 
dictated by the defendant's agen~ Banks, whose knowledge of the 
facts communicated by the answers, whether true or false, was 
equal to that of the plaintiff, and there being neither allegation nor 
proof of fraud or collusion be~,een the agent and plaintiff, the 
doctrine of estoppel was properly ~ applied by the jury as to all the 
grounds of defense pleaded in t:ae answer, and as the verdict is 
supported by the evidence it should not be disturbed." 

Dzs~ist~:--(Leland vs.  Order of United Commercial Travelers 
of A~nerica, Supreme Judicial Co{trt of Mass., 124 N. E. Rep. 51~.) 
The insured's certificate providec for indemnity " a g a i n s t  the re- 
sults of bodily injury . . . effect~od through external, violent and 
accidental means, herein termed 1:he accident, which shall be occa- 
sioned by the said accident alore and independent of all other 
causes" and also stipulated that benefits were not payable " unless 
external, violent and accidental means, producing bodily injury is 
the proximate, sole and only cause of the death, disability or loss." 
He was a commercial traveler and worked r%mtlarly until two days 
before his death. On the morninlg of his death, he was returning 
from the heater in his house to his room, when he had two falls 
resulting in slight abrasions. 



2 9 2  L ~ o ~  ~ o ~ s .  

Liability having been denied by the defendant association, this 
action was brough~ by the beneficiary. The medical experts on 
both sides testified to an advanced diseased condition of both the 
heart and lungs, which would have resulted fatally within a short 
time. The plaintiff's experts, however, urged that the falls had 
aggravated the chronic existing disea~s, thus bringing the case 
within the terms of the contract. 

The court quotes the following extract as a precedent, from one 
of its own decisions (Freeman vs. ~[ercantile Accident Co., 30 
N. E. 1013) which had been adopted throughout the country: 

" W h e r e  different forces and conditions concur in producing a 
result, it is often difficult to determine which is properly to be con- 
sidered the cause, and, in dealing with such cases, the maxim, 
' Causa proxima non remora spectatur,' is applied. But this does 
not mean that the cause or condition which is nearest in time or 
space to the result is necessarily to be deemed the proximate cause. 
I t  means that the law will not go farther back in the line of causa- 
tion than to find the active, efficient, procuring cause, of which the 
event under consideration is a natural and probable consequence, 
in view of the existing circumstances and conditions. The law 
does not consider the cause of causes beyond seeking the efficient 
predominant cause, which, following it no farther than those con- 
sequences that might have been anticipated as not unlikely to 
result from it, has produced the effect. An injury which might 
naturally produce death in a person of a certain temperament or 
state of health is the cause of his death, if he dies by reason of it, 
even if he would not have died if his temperament or previous 
health had been different; and this is so, as well when death comes 
hhrough the medium of a disease directly induced by the injury, 
as when the injury immediately interrupts the vital processes." 

The burden of proof was upon the plaintiff to show that the falls 
were the sole cause of death, and the most she had proved was that 
the falls, concurrently with the di~ases, had resulted fatally. 
Since the falls alone could not have caused death, the court's judg- 
ment was in favor of the defendant, and wrote: 

" T h e  application of that principal of law to the case at bar is 
that, if the insured was suffering from a disease, which was ac- 
celerated and aggravated by the accident ~ as to be a cause co- 
operating with it to produce the fatal end, then there can be no 
recovery. Manifestly recovery is not barred merely because the 
insured is suffering from disease. One upon a bed of illness may 
meet death by an explosion or other accidental means." 
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ACCIDE~TAr. M~NS:--(Maxfin vS. Interstate Business BIen's 
Acc. Assn., Supreme Cour~ of Iowa, 174 ~T. W. Rep. 577.) The 
deceased's policy provided for ]~ayment in the event of death by 
accidental means. He was employed to sort oranges, which was 
his re~ular occupation, into tho.,e which were marketable or those 
not marketable. While so engaged, he ate three oranges to sup- 
plement a light breakfast. He was ill upon his return home from 
work and died from acute indigestion the next day. 

The medical testimony established the fact that the oranges were 
the cause of the indigestion. The insured knew that some of the 
oranges were unmarketable and knowingly selected three for his 
own consumption. His choice was entirely voluntary, not acci- 
dental; the failure of the oranges to digest was accidental. 

Holding that the plaintiff could not recover, the court con- 
eluded its opinion as follows: " 

" A s  said before, the defendant died from gastritis, which is 
caused by the failure of food ~3 properly digest in the stomach. 
To come within the policy the injury to the stomach must be 
traceable to means which were purely accidental, and the disease 
must be a result of a direct injury to the organ affected thereby 
through accidental means. If  ~7e were to hold in this case that 
the plaintiff could recover, then, under a policy containing provi- 
sions such as this policy contains, it would follow that, whenever 
any one ate food that disagreecl with him, or failed to properly 
digest, and acute indigestion followed, his beneficiary would be en- 
titled to recover the amount proiided in the certificate. This case 
is clearly distinguishable from those cases in which the company 
was held liable where one ate food containing ptomaine poi~n, 
without knowledge of the fact that i t  contained ptomaine poison, 
and death resulted, not from the' failure of the food to digest, but 
from the effect of the poison." 

ACCIDENTAL ~IEA~s :--  (General Accident, Fire & Life Assur- 
ance Corp., vs. ttymes, Supreme Court of Oklahoma, 185 Pac. 
:Rep. 1085.) The insured's acci~tent policy contained a provision 
that ia case of death resulting :from an injury intentionally in- 
flicted upon him, the liability woflld be reduced from the principal 
sum to one month's indemnity. :The insured was shot dead by an 
intoxicated friend, while the lati~r was under the impression, in 
the darkness of the night, that he 'was shooting some one else. The 
jury decided that there was no intent to injure the insured on the 
part of the friend. 



294 LEGAL NOTES. 

In affirming the judgment for the principal sum in favor of the 
beneficiary, the court quoted with approval the following extract 
from the opinion in the case of l~lews(~me vs. Travelers Ins. Co., 85 
S.E. 1035 : 

" A  provision contained in an accident insurance policy, . . . 
which excepts from operation of the policy injuries 'intentionally 
inflicted upon the insured by any other person' . . . contemplated 
injuries intended against the insured, and not injuries intended 
against another. Accordingly such exception will not relieve the 
insurer from liability for an injury to the insured inflicted by an- 
other person, where the other person, intending to injure some one 
other than the insured, mistook the insured for the person intended 
to be injured and intentionally inflicted upon him a bodily injury, 
while he was unaware of the intent to injure him, and had done 
nothing to bring about the injury." 

~0RKMEN'S COMPENSATION. 

OCCUPATIONAL DISEASE:--(Zajkowski vs. American Steel & 
Wire Co., U. S. Circuit Court of Appeals, Sixth Circuit, 258 Fed. 
Rep. 9.) The plaintiff had been in the defendant company's em- 
ploy for several years, when his duties Were changed to those of an 
operator of sheet steel rolls. The surface of the rolls was very 
bright., the work was done under powerful electric lights and with- 
out goggles to diminish the strain upon the plaintiff's eyes. The 
plaintiff's eyesight was destroyed by reason of these working condi- 
tions and he brought suit for damages at common law, alleging 
that no precautions were taken for his safety or well-being. 

The court below dismissed the suit, but the Circuit Court of 
Appeals entered a reversal, upon the ground that 

" T h e  case set out in the petition falls well within principles of 
the common law. The general rule is that where an employer 
places and continues an employee for a substantial length of time 
in the regular performance of work and under conditions which, in 
the absence of preventive means and precautions, are calculated to 
engender in the employee a disorder of serious and injurious char- 
acter regardless of the name by which the (tisease is known, it is the 
duty of the employer to warn and instruct the employee as to the 
dangers and to furnish him with reasonably effective means to 
avoid them and where as the direct result of failure ~o perform 
this duty an employee in the exercise of reasonable care suffers 
injury through a disorder so contracted, he is entitled to recover." 
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The Ohio constitution provide.]: 

"l~'o right of action shall be; taken away from any employee 
when the injury, disease or death arises from failure of the em- 
ployer to comply with any lawful requirement for the protection of 
the lives, health and safety of employees." 

In accordance therewith, a statute was enacted in Ohio to com- 
pel employers to provide means to prevent occupational diseases 
and imposing penalges for viohtion of the statute. The court 
held that this statute imposed a dlu~ upon the employer, the breach 
of which gave the injured employee a right of action at common 
law, but none under the Compens'ation Act. 

The court further held that 'the Ohio Compensation Act did 
not cover occupational disease, and quoted the following extract 
from an opinion of the Ohio Supreme Court (Industrial Com- 
mission vs. Brown, 110 N. E. 744) in construing that act" 

" I t  is to be observed that the constitutional amendment differ- 
entiatos between injuries and 'gceupational disea~. I t  clearly 
recognizes three distinct classes f)r  which provision may be made: 
(1) Injuries resulting in death;' (2) nonfatal injuries; and (3) 
occupational disea~s--and all are to be limited to such as might 
be occasioned in due course of employment. The present law 
specifically provides for compensation for two of these classes only 
and significantly omits any provision for compensation for the 
third class. Were this claim one that had accrued under the new 
law, the court could only constr~!e the passage in dispute, in the 
light of the Constitution, as wholly excluding any compensation 
for injury by disease, whether occupational or otherwise. The 
Legislature would have been within its constitutional rights had 
it included the third class, and its failure to do so, under the cir- 
cumstances, makes of it a case of: designed omission." 

The defendant relied upon the, ease of American Woodenware 
~Ifg. Co. vs. Schorling (Proceed]ings, IV, 355) which the court 
stated was not relevant, for that case was within the Compensation 
Act. Since the plaintiff alleged freedom from fault and negli- 
gence of the defendant, the court ~ordered a new trial to determine 
these issues under the act for the prevention of occupational 
diseases. 

SELP-I~sw~NCE :-- (Bank of Los Banos et al. vs. Industrial 
Accident Commission, Supreme C%urt o~ California, 183 Pac. l~ep. 
538. The Workmen's Compensai;ion Act provides: 
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"Every employer as defined in section seven hereof, except the 
state and all political subdivisions or institutions thereof, shall 
secure the payment of compensation in one or more of the follow- 
ing ways: 

"1.  By insuring and keeping insured against liability to. pay 
compensation in one or more insurance carriers duly authorized 
to write compensation insurance in this state. 

" 2  By securing from the commission a certificate of consent to 
self-insure, which may be given upon his furnishing proof saris- 
factory to the commission of ability to carry his own insurance 
and pay any compensation that may become due to his employe. 
The eommlssion may, in its discretion, require such employer to 
deposit with the state treasurer a bond or securities approvecl, by 
the commission, in an amount to be determined by the comrmsslon. 
Such certificate may be revoked at any time for good cause shown." 

The application of the bank and i~s associated corporations for 
permission to self-insure was granted by the commission on con- 
dition that they deposit twenty thousand dollars in Liberty Bonds. 
The financial statement filed by the petitioners showed that they 
had a surplus of many millions of dollars, and they urged that 
they consequently be allowed to become self-insurers without a 
deposit of bonds, other security or any surety bond. Such a re- 
quirement, they contended, amounted to an abuse of discretion on 
the part of the Commission: 

The court followed the line of reasoning of the United States 
Supreme Court in the case of Pew York Central R. R. Co. vs. 
White, 243 U. S. 188. Sectdon 50 of the New York Work-men's 
Compensation Law was construed in that case as follows: 

" W e  conclude that the prescribed scheme of compulsory com- 
pensation is not repugnant to the provisions of the Fourteenth 
Amendment (of the I7. S. Constitution) and are brought to con- 
sider, next, the manner in which the employer is required to secure 
payment of the compensation. By section 50, this may be done in 
one of three ways. (a) State insurance; (b) insurance with an 
authorized insurance corporation or association; or (c) by a deposit 
of securities. The record shows that the railroad company chose the 
third method, and, with the sanction of the commission, deposited 
securities to the amount of $300,000, under section 50, and $30,000 
in cash as a deposit to secure prompt and convenient payment, 
under section 25, with an agreement to make a further deposit if 
required. This was accompanied with a reservation of all con- 
~entions as to the invalic-tity of the act, and had not the effect of 
preventing plaintiff in error from raising the questions we have 
discussed. 
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" T h e  system of compulsory compensation having been found to 
be within the power of the state, it is within the limits of per- 
missible regulation, in aid of the system, to require the employer 
to furnish satisfactory proof of his financial ability to pay the com- 
pensation, and to deposit a reasonable amount of securities for 
that purpose. The third clause of section 50 has not been, and 
presumably will not be, construed so as to give an unbridled dis- 
cretion to the commission; nor is it to be presumed that solvent 
employers will be prevented from becoming self-insurers on rea- 
sonable terms. No question is inade but that the terms imposed 
upon ~his railroad company were reasonable in view of the magni- 
tude of its operations, the number of its employes, and the amount 
of its payroll (about $50,000,060 annually); hence no criticism 
of the practical effect of the third[ clause is suggested." 

The decision that self-insurer;~ must deposit security was also 
handed down in the case of InduStrial Commision of Utah vs. Duly 
Mining Co., reviewed in the Proceedings, V, 103. In that ease, 
the Supreme Court of Utah also !:elied upon the case of New York 
Central R. R. Co. vs. Whi te .  

Holding that the above section of the California statute is prac- 
Ecally identical with Section 50 of the New York Law, the court 
dismissed the petition to review the action of the Commission. 
The court ruled that the Commission could require a deposit from 
self-insurers, and that the sum demanded in the instant case was 
reasonable in view of the large number of employees of the peti- 
tioners and the probability of frequent injuries. 

DIs:~v.~BE~E:~T:--(Addison vs. W. E. Wood Co., Supreme 
Court of Michigan, 174 N. W. 'Rep. 149.) The plaintiff (em- 
ployee) received an injury ~o his leg which arose out of and in ~ e  
course of his employment. He was paid ten dollars per week 
during his temporary total disability of fifty-four weeks, together 
with all medical expenses, by the defendant insurance company. 
:His foot was then amputated, upon which the defendant company 
maintained that its total liability was the statutory compensation 
of 1~5 weeks for loss of a foot, dating from the date of the injury. 
The Industrial Accident Board, h~wever, awarded the employee, in 
addition to what he had men paid; 125 weeks at $10 weekly, dating 
from the ~]ate of the amputation. 

rrhe award for temporary total (lisabiHty was made under section 
9 below, and that for amputation under section 10, which includes 

20 
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various subparagraphs specifying compensation periods for am- 
putations. 

"First, dealing in the matter of compensation with the subject 
of total incapacity, without particularizing as to the nature of the 
injury, the Legislature provided: 

"'Sec. 9. While the incapacity for work resulting from the in- 
jury is total, the employer shall pay, or cause to be paid as herein- 
after provided, to the injured employee ~ weekly compensation 
equal to one-half his average weekly wages, but not more than ten 
dollars nor less than four dollars a week; and in no case shall the 
period covered by such compensation be greater than five hundred 
weeks, exceed four thousand dollars.' 

"'Then, pa~ing to the subject of partial incapacity, i~ further 
provided : 

""Sea 10. While the incapacity for work resulting from the in- 
jury is partial, the employer shall pay, or cause to be paid as here- 
inaftcr provided, to the injured employee a weekly compensation 
equal to one-half the d/fference between his average weekly wages 
before the injury and the average weekly wages which he is able 
to earn thereafter, but not more than ten dollars a week; and in 
no case shall the period covered by such compensation be greater 
than three hundred weeks from the date of the injury. In cases 
included by the following schedule the d/sability in each case shall 
be deemed to continue for the period specified, and the compensa- 
tion so paid for such injury shall be as specified therein.'" 

The court affirmed the award of the Industrial Accident Board, 
by adopting an extremely liberal view of the statute, and one which 
is not generally recognized. An extract from the opinion follows: 

" I t  is manifest that plaintiff's condition before amputation of 
his foot entitled him to weekly compensation from the date of his 
inju .ry for continuing total incapacity under section 9. During 
that time he had lost no member, and section 10 had no applica- 
tion. Upon the amputation of his foot by a physician of his own 
selection, Addison's theretofore indeterminate total incapacity, 
only cog-nizable under the general previsions of section 9, took 
definite classification under a specific provision of the succeeding 
section (10), which is devoted to partial incapacity and specified 
compensation for loss of named members; the maximum period 
mentioned in said section being 300 weeks. His disability before 
that time entitled him to weekly compensation for total incapacity 
resulting from the accident, to be 'comr~uted from the date of his 
i~jury.' IL w~s ~ computec~ and paid" as requireclby ~ec~dons 3 
and 9, to the maximum amount of ~veekly compensation authorized 
by the act, until amputation took place. Not until then was th~ 
loss of his foot an element in the case. Defendants did not and 
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could not pay him weekly compensation up to that time for the 
loss of a member which he had not lost. After such 10ss his dis- 
ability from the accidental inju/y resulting ia incapacit:y for work 
conce~tedly continued, but from ~hat time came squarely under the 
schedule of losses in section 10." 

Disnou~v.~EZqT :--  (New York Central 1~: R. Co. vs. Blanc, 
United States Supreme Court, iL0 Sup. Ct. Rep. 44.) The New 
York Workmen's Compensation Law was amended in 1916 by the 
addition of the following sectiorL: 

" I n  case of an injury resulting in serious facial or head dis-" 
figurement the commission may ::n its discretion, make such award 
or compensation as it may deem proper and equitable, in vie~v of 
the nature of the disfigxlrement, but not to exceed three thousand 
five hundred dollars." 

In this case and two others, awards were made for disfignlrement 
under this amendment, which were affirmed by the New York 
Court of Appeals. In each case, as the result of an injury arising 
out of and in the course of his employment, the employee received 
a serious facial or head disfigurement. For such disfigurement, in 
each case an award was made it_ addition to the award for com- 
pensation during temporary total disability. 

The employers attacked the constitutionality of this amendment, 
upon the ground that it deprived them of property without due 
process of law. The court hcldlthat the amendment was consti- 
tutional and affirmed the judgznents: The state can take into con- 
sideration any physical impairmb, nt due to the injury, and make 
an award therefore, irrespective' of its effect upon the earning 
power of the injured employee, i The state had full authority to 
determine whether awards for d!sfigurements were ~o be paid in 
one sum or in installments, either with or without compensation 
for temporary total disability. 

During the course of its opirion, the court indicated an ex- 
tremely liberal interpretation of the spirit of workmen's compen- 
sation laws. I t  expressly stateff that awards may be made, al- 
though there is no reduction ir~ the employee's earning power. 
Extracts from the opinion are: 

"The ar~omment (of the empll)yer) is that an award for dis- 
figurement, made wholly indepe:lden% of claimant's inability to 
work, is not based upon impairment of earning power; that only 
such impairment can justify imposing upon an employer without 
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fault compulsory payment by way of compensation to an injured 
workman; and hence that the 'disfigurement clause' is not a 
reasonable exercise of the police power, but is arbitrary and 
oppressive . . . .  

" E v e n  were impairment of earning power the sole justification 
for imposing compulsory payment of workmen's compensation 
upon the employer in such cases, it would be sufficient answer to 
the present contention to say that a serious disfigurement of the 
face or head reasonably may be regarded as having a direct relation 
to the injured person's earning power, irrespective of its effect 
upon his mere capacity for work . . . .  

" B u t  we cannot concede that impairment of earning power is 
the sole ~ound upon which compulsory compensation to injured 
workmen legitimately may be based. Unquestionably it is a 
rational basis, and it is adopted for the generality of cases by the 
New York law. But the New York Court of Appeals has con- 
strued the 1916 amendment as permitting an allowance for facial 
or head disfigurement although it does not impair the claimant's 
earning capacity . . . .  In view of this, and there being no specific 
finding of such impairment in these cases, it is proper to say that 
in our opinion the 'due process of law' clause of the Fourteenth 
Amendment of the United States Constitution does not require the 
states to base compulsory compensation solely upon loss of earn- 
ing power." 

I~JVRY o~ WA'Z TO E~LOY~EgT:--(Starr  Piano Co. vs. In- 
dustrial Accident Commission, Supreme Court of California, 184 
Pac. Rep. 860.) The employer rented a floor in an office build- 
ing. The employee was injured by falling into an elevator shaft 
while attempting to operate the elevaivr to reach his employer's 
floor. The employer petitioned the court to set aside the award 
of compensation. The elevator was under the control of the owner 
of the building, but the employee was operating it after office hours 
with the former's knowledge and consent. The court ruled that 
an employee, to be covered, need not have reached his place of 
employment, but must be seeking access iv the employer's premises. 
The preceding proposition is consistent, in the court's view, with 
the established rule that if an employee is injured while on his 
way to work, the injury is not sustained in the course of his em- 
ployment and he is consequently not covered. In affirming the 
award, the cour~ wrote: 

" I f  the employer were the owner Of the building and the em- 
ployee were injured on the elevator or stairs in reaching his place 
of work on a certain floor, it cannot be doubted that compensation 
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is payable u~der the statute. 9?he employee has reached the em- 
ployer's premises and is using a means of access specially provided 
for that very purpose. I t  would seem to follow that if the em- 
ployer did not own the buildin~:~, but rented i! all, compensation 
would still be payable, even though the employer did not operate 
or control the elevator, or have ~ the control or care of the stairs, 
but such operation, control andl care remained with the owner of 
the building. The operation, ccntrol and care of the elevator and 
stairs in such a case would seem to be a matter wholly between the 
employer and the owner of the building. I t  would not enter as 
between employer and employee l and would be entirely extraneous 
to the employment. As to the employee it would be a matter of 
indifference whether the elevator [or stairs necessary for access to the 
spot where he is to work are by the employer's lease operated and 
controlled by the lamer or by ~e  owner of the building, provided 
only that they are in fact furnished so that access by the employee 
may be had. There would seem: to be no reason for allowing com- 
pensation where the employer Controls the elevator for instance, 
and refusing it where he does itot, when the fact as to who con- 
trols it is extraneous to the employment and hhe theory upon which 
compensation is now allowed under the Workmen's Compensation 
Act is not, as before, that the eraployer, either directly or through 
some agency or instrumentality under his control, has been guilty 
of some breach of duty toward the employee. So far as the em- 
ployee is concerned, the elevato:i: or s~irs are a special means of 
access furnished him to get to his place of work, and, in effect, 
furnished him by his employer. By the lca~ the tenant has the 
right as an appurtenance of the premises leased to the use of the 
elevator or stairs for the purl~)se of access, and, so far as the 
tenant's employees are concerned, the elevator and the stairs are, 
in effect, a part of the employer's premiss." 

DEP~DE~OY:--(CronJn's Calse, Supreme Judicial Court of 
Massachnsetts, 12.i IV. E. Rep. 669.). One Cronin died from an 
injury arising out of and in thel course of employment. Compen- 
sation was awarded to his only dependant, a minor son, of ten 
dollars weekly for four hundredweeks. The son became eighteen 
years old about a year later and the insurance company requested 
the suspension of all payments fc.r the reason that the son was now 
self-supporting. 

The court held that the compensation must be paid in accord- 
ance with the award, even though the son had become self-sup- 
porting. Bott's Case, mentioned in the extract below, was re~ 
viewed in the Proceedings, V, 105. 

"The only question is wheflter the insurer ~s entitled to be 
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relieved from the payments which it had agreed to make. The 
dependent at the time of the agreement was ' conclusively presumed 
to be wholly dependent for support' on the father . . . .  Such de- 
pendency was created by the statute as of the time of the injury, 
and the amount payable, within defined limits, was controlled by 
the statute . . . .  Where dependency, as in this case, is net to be 
determined as a question of fact, but exists by virtue of the statute, 
it is not affected by the wealth or poverty of the dependent. Bott's 
Case, 119 N. E. 755. In Bott's Case, it was held that the re- 
marriage of the dependent widow to one from whom she received 
ample support did not terminate her right of compensation. This 
is decisive. There is no distinction between a widow conclusively 
deemed to be dependent, and a son as to whom the same conclusive 
statutory presumption exists." 

SuB~OOATION :--  (Black vs. Chicago Great Western R. R. Co., 
Supreme Court of Iowa, 174 N. W. Rep. 774.) The Iowa Statute 
provides: 

"Where an employee coming under the provisions of this act 
receives an injury for which compensation is payable under fills 
act and which injury was caused under circumstances creating a 
legal ]iabili~ in some person other than the employer, to pay 
damages in respect thereof: 

"(a) Proceedings Against Both Parties. The employee or 
beneficiary may take proceedings both against that person to re- 
cover damages and against the employer for compensation, but the 
amount of the compensation to which he is entiflect under this act 
shall be reduced by the amount of damages recovered. 

"(b) Indemnity--Subrogation, If  the employee or beneficiary 
in such case recovers compensation under this act, the employer 
by whom the compensation was paid or the party who has been 
called upon to pay the compensation, shall be entitled to indemnity 
from the person ~ liable to pay damages as aforesaid, and shall 
be subrogated to the rights of the employee to recover therefor." 

The plaintiff (B]ack) while in the employ of a trucking com- 
pany, was injured through the negligence of the defen~nt rail- 
road. He received from his employer compensation of $378 under 
the Workunen's Compensation Act. Thereafter he sued the de- 
fendant at common law for damages and secured a judg~nent of 
over ST,000. Upon appeal, the defendant maintained that the 
plaintiff's employer, by paying him compensation, became com- 
pletely subrogated to the plaintiff's right to sue and that con- 
sequently the plaintiff is not entitled to sue ~he defendant. 

The court held that the acceptance of compen~tion by tile era- 
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ployee did not have the effect of I a full assignment of his right to 
sue to the employer, so that the l~:.tter could stand in the employee's 
shoes. The right to compensation arose out of the relat/onship 
of employer and employee; the right to sue arose out of the 
negligent act of the wrongdoer toward the injured party. The 
employer should be joined with the employee in bringing the suit, 
so that the former could be re!mbursed only to the amount of 
compensation paid by him. 

The court affirmed the judgment, and cons~ued the above 
statute in the following extract: 

"The amount of the recovery for tort (at common law) might 
be in a greater amount than the compensation fixed by the statu~e, 
since there may be other elements of damage allowed in an action 
for tort, as, for iustance, pa/n c,nd suffering, etc. I t  is true, as 
a r ~ e d  by defendant, that there may not be a double recovery by 
plaintiff by receiving compensation, and recovering damages, in 
the sense that plaintiff may receive both, for his own benefit. But 
he recovers full compensation in.. the action for damages, but the 
employer is subrogated to the rights of plaintiff to the extent of 
the amount of compensation pa::d by the employer, if, as in the 
instant ease, the compensation is less than the damages recovered. 
He may recover both, but subje('t to the right of the employer to 
be indemnified for the amount paid. This is doubtless one object 
of the statute, to prevent a double recovery, and another purpose 
is to provide indemnity to the employer, and allow him to be 
subrogated to that extent. It  may be that a proper construction 
of subdivision "a" of the statut(~ cited is that the amount of the 
compensation is to be reduced by the amount of damages recovered, 
in a case where the damages recovered are le~ than the compen- 
sation. In the instant case compensation was much less than the 
damages, so that para~aph "b '  C,f the statute applies. Under this 
last provision of the statute, th'e employer is entitled to be sub- 
rogated." 

Two E~Low~s: - - (KingZs  Case, Supreme Judicial Court of 
Massachusetts, 125 1~. E. Rep. 153.) King was employed by a 
printing company throughout the week. On Saturday nights, for 
the twelve months preceding his death, he had been employed by a 
newspaper company, from whom he received $9.20 for each night's 
work. lie received a fatal injury while employed by the news- 
paper company. The question for determination was whether 
compensation should be base& upon the wage he received from the 
newspaper company or upon ~he "~,age ($31.52) earned by a person 
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in the same grade employed at the same work by the same em- 
ployer. 

The Industrial Accident Board awarded compensation upon the 
latter basis, amounting to ten dollars weekly for four hundred 
weeks. The court, however, reduced .the compensation to $6.13 
(being two-thirds of $9.20) for the same period of time. The court 
recognizes the sound underwriting principle that the payroll should 
be the measure of liability of the insurance company; claim.s should 
be settled in accordance with the premium collected upon the pay- 
roll, which in this case was not $31.5g but only $9.20. The iKasse- 
chusetts act does not provide for compensation founded upon con- 
current employment with two or more employers. During its 
opinion, the court wrote: 

"Nor  were the nature and terms of his employment of such a 
character as to render the computation of the compensation im- 
practicable. He was regularly employed by the Newspaper Com- 
pany, his wages were established, and for each Saturday night's 
work he received a fixed sum. The amount earned by an employee 
in a particular employment should govern in all cases, in com- 
puting the compensation to be paid under the WorkTnen's Com- 
pensation Act mfless the computation becomes impracticable; and 
the wages which determine the compensation, with the exceptions 
referred to, are the wages earned in the employment where the 
injury happens. The cost of the insurance to the employer is 
determined by the wages of the employees received in this em- 
ployment, and it is to be presumed that this is shown by the pay- 
rolL" 

ST]~E]~T RIsI<s:--(Moran's Case, Supreme Judicial Court of 
Massachusetts, 125 N. E. Rep. 591.) The deceased was employed 
as a solicitor and collector by a life insurance company. Leaving 
his home one evening, he was fatally injured by a street car while 
running across the street to catch a car. lie had received instruc- 
tions from his superior to perform certain work that evening, which 
necessitated his traveling on the street cars. The question at issue 
was whether his injury was not due to street risks to which the 
traveling public are continuously exposed. If  so, no compensa- 
tion would be payable. 

The court held that the injury arose in the course of the employ- 
ment and affirmed the award of compensation. The court con- 
cluded its opinion as follows: 
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" In  the case at bar, the workman to do the work of h~s employ- 
ment must continually stand in danger of receiving an injury 
from accidents resulting from exposure to whatever risks and 
hazards are commonly attendant on the use of public streets and 
conveyances; which risks to him :are greater because more consttant 
than those that are incidental tO the occasional and casual use of 
such streets by persons who use them in the ordinary way. We 
are of opinion tha~ the risk and hazard of the decedent's employ- 
ment were not ~oo remote in theft: causative relation to the employ- 
ment." 

MIscsLIA~OVS. 

I~-T~'AL I~WNW :--(Maryl~.nd Casualty Co. vs. United States, 
United States Supreme Court, 40 Sup. Ct. Rep. 155.) The Unitecl 
States collected from the claimanl; company an excise tax for 1909, 
1910, 1911, 1912 and the first two months of 1913 and an income 
tax for the balance of that year. This suit was brought by claimant 
for payments which it asserts were unlawfully collected. 

The Excise Tax Act of 1909 requires every insurance corpor- 
ation " ~  pay anually a special ex3ise tax with respect to the carry- 
ing on or doing business . . . equivalent to one per centum upon 
the entire net income . . . received by it from all sources during 
such year." 

The Income Tax Act of 1913 provides that the tax shall be 
levied upon the "entire net income arising or accruing from all 
sources during the preceding cal%ndar year," also defining gross 
income as that "received withir~ the year from all sources." I t  is 
clear that under both Acts, Congiess intended that the tax should 
be levied upon income "received" during the year. 

The agency contracts allowed a(,~ents an extension of thirty days 
in which to remit, on the fifth day of each calendar month. Thus 
the premiums on Iqovember issaei; were not remitted to the home 
office of the company until January 5th, and likewise December 
issues until February '5th. The company's contention was that 
only premiums which had been ]:)'aid to its treasurer within the 
calendar year could rightly be charged as net income "received by 
it . . . during each year." This construction would permit it to 
exclude from the gross income :he ledger item "premiums in 
course of collection by agents, not reported December 31st" which 
ranged in the various years mentioned from half a million to a 
million dollars. While the amount, if deducted in one year, might 
appear in the following, ye~ the tax rate might be different. 
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The government contended that the total written premiums 
were to be taxed, whether collectecl or not. 

On this first question, the court helcl "that the claimant should 
have returned, not all premiums written by it, but all which were 
actually received by it during the year a~:d that receipt by i~  
agents was receipt by the company, within the meaning of the act 
of Congress." 

Both the Excise and Income Tax Acts provide that ': the net 
addition, if any, required by law to be made within the year to 
reserve funds" may be deducted from the gross income in order to 
arrive at the net income. The court aproved the company's prac- 
tice of deducting from gross income the increase over the preced- 
ing year of "reserve  for unearned premiums," "special  reserve for 
unpaid liability losses," and "loss claimS reserve." Concerning 
the last item, the court stated: 

" T h i s  '1o~ claims reserve' was intended ~o provide for the 
liquidation of claims for unsettled losses (other than those pro- 
vided for by the reserve for liability losses.) which had accrued at 
the end of the tax year for which the return was made and the 
reserve computed. The finding that the insurance department of 
Pennsylvania, pursuant to statute, has at all times since and in- 
cluding 1909 required claimant to keep on hand, as a condition 
of doing budness in that state, 'assets as reserves sufficient ~o cover 
outstanding losses,' justifies the deduction of this reserve as one 
required by law to be maintained, and the holding that it should 
have been allowed for all of the years i~volved is approved." 

The next question involved the interpretation of the term " re- 
serve." The company claimed deductions from gross income of 
reserves for '" unpaid taxes, salaries, brokerage and reinsurance due 
other companies," by reason of requirements of several insurance 
departments that it maintain assets as reserves to cover these 
items. The court did not approve these deductions, on the ground 
that the term " r e s e r v e "  was used in its technical sense in the 
Excise and Income Tax Acts, while it was used in a non-technical 
sense in the in,~urance department rules. Furthermore, the court 
pointed out that these acts permit the deduction of these expenses 
from income if paid during the year. Quoting from the opinion: 

" T h e  term 'reserve' or 'reserves' has a special meaning in the 
law of insurance. While its scope varies under different laws, in 
general it means a sum of money, variously computed or estimated, 
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which, wiLh accretions from interest, is set aside--' reserved '--as 
a fund with which to mature or liquidate, either by payment or 
reinsurance with other companih, s, future unaccrued and contin- 
gent claims, and claims accrued, but contingent and indefinite as 
to amount or time of payment. 

" I n  this case, as we have se.~n, the term includes 'unearned 
premium reserve' to meet fu tu~  liabilities on policies, 'liability 
reserve' to satisfy claims, indefifite in amount and as ~o time of 
payment, but accrued on liability and workmen's compensation 
policies, and 'reserve for loss c~.aims' accrued on policies other 
than those provided for in the ' liability reserve,' but it has nbwhere 
been held that 'reserve' in this' technical sense, must be main- 
rained to provide for the ordinar7 running expenses of a business, 
definite in amount and which ~lus~ be currently paid by every 
company from its income if its business is to continue, such as 
taxes, salaries, reinsurance, and Unpaid brokerage." 

During 1913 the unpaid liabili{y loss reserve decreased by $~70,- 
000, which the government adde;t to claimant's gross income for 
that year. The court held that it was not taxable as income, since 
the decrease had not been releai~ed for the general uses of the 
claimant (company). The court wrote in this connection: 

" T h e  findings of fact in this case, however, do not show that 
the diminution in the amount c.f required reserves was due to 
excessive reserves in prior years oi to any other cause by which the 
free assets of the company were in:creased in the year 1913, and the 
following finding of facts make~ strongly against such a con- 
clusion: 

" ' T h e  decrease in employers' liability loss reserve for 1913, 
designated as ' released reserve' .lid not in any respect affect or 
change claimant's gross income oi disbursements, as shown by the 
state insurance reports.' 

" I t  would not be difficult to suggest conditions under which the 
statutory permit to deduct net a:~ditions to reserve funds would 
result in double deduction in favg, r of an insurance company, but  
such deductions can be restored t:~ income again only where it is 
clearly shown that subsequent bl~siness conditions have released 
the amount of them to the free be'neficial use of the company in a 
real, and not in a mere bookkeeping sense. If  this seemingly 
favorable treatment of insurance companies is to be otherwise 
corrected or changed, it is for Congress, and not for the courts, to 
amend the law. 

" Since the findings of fact before us do not make the clear 
showing, which must be required, that the statutory deduction of 
net reserves in prior years was l"estored to the free use of tho 
claimant in 1913, it should not have been charged as income with 
the decrease in that year." 
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The s~atute provided tha~ suit must be brought within ~wo years 
from the time the cause of action accrued, and the court holds 
that th/s statute o~ limitaffons bars the claimant from any recovery 
for taxes illegally collected for the years 1909, 1910, 1911 and 
1912. The time to sue was not extended by the action of the 
claimant in filing amended returns with the Commissioner of In- 
ternal Revenue, to whom the company failed to appeal for relief, 
although this was essential. 

FORCIBLE ENTRY IN BURGLARY INSURANCE :-- (2V|'OSk0VitZ VS. 
Travelers Indemnity Co., Supreme Court of Minnesota, 174 N. W. 
Rep. 616.) The plaintiff's burglary policy contained the follow- 
ing usual insuring clause: 

"To  indemnify the assured for all loss by burglary occasioned 
by the abstraction of any of such property from the interior of any 
safe or vault described in the declarations and located in the 
assured's premises, by any person or persons making felon/ous 
entry into such safe or vault by actual force and violence of which 
force and violence there shall be visible marks made upon ~ch  
safe or vault by tools, explosives, chemicals or electr/city." 

The policy also provided for no liability in the following event: 

"Nor  unless all vault, safe an(] chest doors are properly closed, 
and locked by a combination or time lock at the time of the loss 
or damage; nor if effected by opening the door of any vault, safe 
or chest by the use of a key or by the manipulation of any lock." 

Burglars opened the outer door of the plMnfiff's safe by manipu- 
lating the lock, which would have come within the exception of the 
policy quo~d in the previous clause. The lock of the inner door, 
however, was broken by a hammer, of which there were visible 
marks, which would bring, the case under the insuring clause. 

The defendant company argued that it was not sufficient that 
there had been forcible entry through the inner door, that it was 
also required through the outer door. I~ quoted in authority of 
its position Blank vs. National Surety Co. (Proceedings, IV,  363), 
in which case there was no inner door in the safe but only wooden 
drawers broken. The court consequently distinguished the instant 
case from the Blank case, the facts and the policy being different. 

The court felt that the evidence of force upon the inner door 
was sufficient to establish the liabili~3T of the insurer and handed 
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down judglnent for the plaintiff The theory of the decision ap: 
pears to be that since the plaintiff's claim did not clearly come 
under the exclusion, the defen&~nt is liable, as is shown by the 
following extract from the opinion: 

"The  policy is not quite clear: The rule of construction favors 
the insured and resolves ambiguities against the insurer. I t  was 
proper, and not difficult, to write a policy making a forcibly entry 
through the outside door attendc,d by visible marks a prerequisite 
of liability. If  the iasurance :company intended to offer the 
plaintiff such a policy it could have made its meaning sufficiently 
clear by the use of a few apt words; and, wishing its liability thus 
limited, it should have, done so.': 
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UPON COMBINING CO~fPENSATION EXPERIENCE FEO~[ SEVERAL 

STATES----WSNFIELD W. GREENE. 

VOL. VI, PAGE 10. 

WRITTEN DISCUSSYON. 

MR. E. It .  DOWNEY: 

Mr. Greene's paper deals with the method of combining compensa- 
tion pure premium experience had under different scales of benefits. 
As a contribution to the technique of experience differentials the 
paper is wholly admirable. Mr. Mowbray and others have discussed 
the technical aspects of this subject. What follows will relate to 
the fundamental fallacies of any method of experience law dif- 
ferentials. 

The underlying thought of the experience differential is that the 
experience o2 a single jurisdiction of any considerable size is suffi- 
cient to indicate the general rate level for that jurisdiction, but that 
the experience of many states is necessary to establish the proper 
relationship between industry classification rates. The general rate 
level is a matter of total premium income; classification rates are a 
matter of premium distribution by industries. In the full-blown 
application of this method, the experience of Pennsylvania would 
determine that the aggregate rates for Pennsylvania shall be to the 
aggregate rates for l~ew York (assuming the same industry dis- 
tribution of insured payrolls) as .65 to 1.00 ; whereas the absolute 
Pennsylvania rate for any given classification will be determined, 
not by Pennsylvania experience, but by the combined experience of 
many states. Loss experience for this purpose is combined by 
means of conversion multipliers obtained by the now familiar 
methods of pure premium comparison. These conversion multi- 
~liers represent, not the actually experienced pure premium ratios 
of particular classification, but the weighted average (or aggregate) 
ratio for a large number of classifications. 

The fundamental fallacy of this procedure resides in its under- 
lying assumptions. The procedure will be valid only if, and inso- 
far as, a uniform relationship between pure premiums can be predi- 
cated of the several classifications which are so treated as a unity for 
the purpose of deriving the conversion multiplier. It  so happens, 
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however, tha~ the pure prcmiun: ratios as between any two juris- 
dictions are not the same for any two industries. Nor are these 
divergent ratios a matter  of accident: they depend upon inherent 
causes which no mathematical ~jugglery can overcome. No ~wo 
scales of benefits stand in con.;tant relationship for the several 
degrees of injury and no two industries present the same severity 
distribution of injuries. As between New York and :Pennsylvania, 
e.g., taking benefits and wages a:; the level of 1917, the conversion 
multipliers should be approximately as follows: :For deaths 1.40, 
for permanen~ totals 4.00, for loss of arm ~.30, for loss of hand 
2.20, for loss of eye 1.64, for loss of fingers 2.50, for temporary dis- 

TABLE I. 

FREQUENCy DISTRI:3UTION OP INJURIES. 

Pennsy~van4a ~otzeRuZe Z, Policy :Years 1916 and 1917. 

Industry. ] Payro~l (000 
! omlt',ed) o 

All industries . . . . . . . . . . . . . . . .  $2,721t,709 
Anthracite mining . . . . . . . . . . .  4 ~,661 

:Bituminous mining . . . . . . . . . .  263,689 
QAluaxryin g . . . . . . . . . . . . . . . . . .  2~,249 

1 manufacturing . . . . . . . . . .  1,16~3,432 
Baking . . . . . . . . . . . . . . . . . . . .  1:L980 
Blast furnaces . . . . . . . . . . . . . .  10,410 
Rolling mills . . . . . . . . . . . . . . .  
Steel foundries. 

77,561] 
20,335 

Iron foundries . . . . . . . . . . . . . .  34,6901 
Machine shops . . . . . . . . . . . . . .  95,7511 
Planing mills . . . . . . . . . . . . . . .  1.°,,333 
Glass ware mfg . . . . . . . . . . . . . .  24,1231 
Carpentry--N.O.C . . . . . . . . . . .  15,854 
Concrete construction . . . . . . .  1,%488 
Iron erection . . . . . . . . . . . . . . .  6,768 
Drivers 44,159 

Number of Specified 
Injuries per 1,000 
Comp. Accidents. 

No. of 
Comp. Acel- .S Loss of 
dents ~ ~ 

4 Y[ -7  Y 
ss,234 !30 123 3 , 2  
3,931 167 24 6 10 

17,778 141 123 6 I0 
1,663 41 '39 .0 23 

88,840 116 24 2 12 
537 16 40 -- 3 
612 60 15 5 5 

2,991 20 18 3 9 
1,047 i30 24 4 13 
1,906 ]15 16 2 9 
3,507111 27 1 17 

679 15 27 1 6 
428 2 25 2 16 

1,034 25 6 12 
640 35 7 12 

2,139 12 2 4 

abilities 1.50. Even these ratios vary with wage levels an4 conse- 
quently are not the same for f i e  building trades as for candy 
making, nor are they the same fo{: 1919 as for 1917. What makes 
these differences important from 'the present standpoint is the ex-, 
tremely variable severity distribfltion of injuries. Deaths range 
from one in fifteen compensable a~ciden~s for iron erection to one in 
four hundred for glassware manu'factuHng; major permanents are 
one-third the number of deaths in  anthracite mining and five times 
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the number of deaths in laundries; lost eyes are slaty per cent. of 
all major permanents in quarrying, and fifty to sixty per cent. in 
foundries and machine shops whereas lost hands are sixty to seventy 
per cent. of all major permanents in bakeries, laundries and print- 
ing establishments (See Table I).  Minor permanents are an in- 
Significant fracti6n of pure premium in blast furnaces, rolling 
mills, foundaries and machine shops but they play an important 
rhle in the losses of planing mills, paper box factories and sheet 
metal works. 

The severity distribution of injuries being thus dissimilar, and 
the several scales of compensation disparite, it follows that no 
conversion multiplier which is true for planing mills can be true for 
machine shops and that no average conversion multiplier will hold 
good for any specific industry. The use of conversion multipliers, 
however derived, distorts the classification pure premiums for every 
state (See Table I I ) .  The error may be reduce4 by refined an- 
alysis but no refinement upon a wrong method can reach the funda- 
mental source of error. If pure premiums be broken up into death 
and permanent total, major permanent, minor permanent, tempor- 
ary and medical, the several fractional conversion multipliers will 
distort the classification experience less than the total multiplier, 
yet considerable distortion will remain, particularly in respect to 
death and permanent total disability benefits, major permanent dis- 
ability benefits and medical benefits. The distortion is further re- 
duced by computing separate conversion multipliers for broad 
industry divisions, but only at the cost of narrowing the basis of 
comparison and magnifying the influence of chance deviations. 
Obviously an experienc e differential derived from a very limited 
exposure is utterly unreliable. But the calculators of experience 
differentials must steer between Scylla and Charybdas: either their 
industry groups ale a heterogeneous hodge-podge---like the "out- 
door," "in-door" and " lo f t "  industries of the National Council in 
the 1920 rate revision---or the statistical basis is too narrow to pro- 
duce a dependable average. Really homogeneous industry groups 
are scarcely broader than individual classifications and a separate 
experience differentia] for each classification is a re&tctio ad absur- 
dum. The attempt to enlarge the experience of ~ single state with- 
out altering its quality is analogous to the famous feat of the 
gentleman who lifted himself over the fence by his own bootstraps. 

Mr. Greene's formula does not touch this fundamental defect 
of experience differentials. It is a method, simply, of correcting 
the aggregate, or average coversion multiplier for the state's experi- 
ence as a whole, or for that segment of the state's experience which 
is treated as an entity for the purpose in hand. As such, the 
formula is equally applicable to total or fractional multipliers; it 
will reproduce the losses of the given state with equal fidelity 
whether taken in toto, or divided into partial pure premiums by 
severity of injury. What the method overlooks is that rates are 
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made by classifications, and not for industry as a whole. I t  is not 
enough thai the general level of rates shall correspond to a reason- 
able loss ratio ; the rate for each industry must be, so far as possible, 
both reasonable and adequate. No method which produces unrea- 
sonable results for specific indust::ies, however well balanced in the 

TABLE II. 

C0~fPARISON 0P PENNSYLVANIA PU~E PREMIU~IS, SCHEDULE Z) POLICY 
YEARS 1916 AN]) 1917, WXTH NArIONAL COUNCIL PURE PRE~IIU~fS 

CONVERTED TO PENNSYLV/,NIA LEVEL OF BEN'EFI~S. 

Industry. 

1 
I 

Quarries--N.O.C . . . . . . . . . .  
Baking . . . . . . . . . . . . . . . . . .  
Wool spinning and weaving. 
Fur hat mfg . . . . . . . . . . . . . .  
Laundries--N.O.C . . . . . . . . .  
Planing mills . . . . . . . . . . . . .  
Paper mfg.--N.O.C . . . . . . . .  
Printing . . . . . . . . . . . . . . . . .  
Blast furnaces . . . . . . . . . . . .  
Steel foundries . . . . . . . . . . . .  
Iron foundries . . . . . . . . . . . .  
Machine shops . . . . . . . . . . . .  
Cement mfg . . . . . . . . . . . . . .  
NIasonry--N.O.C . . . . . . . . . .  
Drivers . . . . . . . . . . . . . . . . . .  
Garages . . . . . . . . . . . . . . . . . .  

Payroll 

NatL Coun- 
Penna. (000 : cll (000 

omitted) ,  omitted) .  

2 3 

• $ 8,470 25,674 
• i 14,980 72,284 

35,273 191,078 
5,015 31,857 
8,303 4%007 

• %403 56,084 
5,683 38,104 

23,386 134,325 
13,410 13,805 
I i,547 25,410 

• 3i,690 94,401 
• 75,441 314,545 
• 10,705 19,262 
• 10,715 50,227 
• 4 4 , 1 5 9  213,022 
• 20,491 146,506 

"All other"  
Pure Premium. 

N.C.  
Con- 

Penna. verted 
to  

Penna.  

4 5 

$.70 $.62 
.29 .25 
.13 .11 
.12 .06 
• 35 .20 
.41 .43 
.20 .28 
.14 .12 
.32 .43 
.35 .37 
.29 .28 
.22 .23 
.27 .31 
.38 .48 
.27 .26 
.201 .17 

Devia- 
tion in 

Per 
Cent.  ot 
Penna. 
P . P .  

--10 
--17 
--15 
--50 
--43 
-}-05 
-]-40 
--14 
4-33 
4-O6 
-03 
+05 
4-15 
+26 
4-O4 
-15 

aggregate, will suffice for sound ~rate making. I t  is at precisely 
this point that the experience diffe::ential fails. The whole attempt 
to distinguish between general rate level and classification rates is 
~nndamentally fallacious. The gimeral rate level is produced by 
the classification rates and will be accurate just in so far as the 
classification rates are accurate. 

The need of combining classification experience from different 
states arises only in respect to th)se classifications for which the 
experience of the given state is insufficient to afford a dependable 
rate indication. Such combinatiofl can proceed only upon the as- 
sumption that the industry covered by the classification is sub- 
stantially homegeneous in the several states whose experience is to 
be eombined---i, e., that the numi)er and severity of injuries per 
million of payroll would be the same in all these states if the ex- 
posure were broad enough to produce a dependable average. I f  

21 
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this assumption be invalid, the combination is wholly illicit and no 
sleight of hand, whether by experience differentials or otherwise, 
will remedy the evil. Given, from Pennsylvania Schedule Z, $10~- 
000,000 of payroll in Paper Mfg., with 21 deaths, ~ major perma- 
nents, and 360 temporary disabilities, the problem to be solved in 
rate projection is whether this number and this distribution of in- 
juries per unit of exposure are normal to the industry. A convinc- 
ing answer to this question can be obtained only by comparing the 
experience reported for Pennsylvania with the exp.erience of the 
same industry in other states. Massachusetts experience is not 
appropriate for this purpose because paper making in Massachusetts 
and in Pennsylvania are quite dissimilar. The experience of New 
York and Wisconsin, on the other hand, is known to be fairly com- 
parable with that of Pennsylvania. If, then, the combined experi- 
ence.of these three states for the policy years 1916 and 1917 shows 
$~0,000,000 of payroll, with 60 death, 50 major permanents and 
1500 temporary compensatable disabilities, we have a reasonably 
adequate basis for the determination of the accident severity rate 
of that industry per million of payroll at the then wage level. 

The next step is to pass from accident severity rates to pure 
premiums. Here nothing short of individual valuation of acci- 
dents will serve the turn. An average value of death benefits will 
not answer, because the number of deaths in the Pennsylvania 
experience (~1) is not sufficient to give a reliable average. To as- 
sume that the average cost of deaths in paper making is the same 
as for manufacturing industries as a whole, or is identical witl~ the 
average for any other industry group, is to beg the very question at 
issue. It  is only because Pennsylvania experience is deficient that 
it required to be supplemented by the experience of other states; 
this deficiency is not confined to fatality rates but extends as well, 
and even more emphatically, to the wage and dependency distribu- 
tion. Whence it follows that a reasonable estimate of death pure 
premium can be obtained only by applying the Pennsylvania death 
benefits to individual death reports. Still less can permanent total 
and major permanent disability pure premiums be converted from 
one scale of benefits to another by any species of multiplier applied 
to monetary losses. Here again the ve~ question to be solved is 
the frequency distribution of major permanents by part of body 
affected, and here also the only method of valuation which is even 
approximately accurate is to apply Pennsylvania benefits to the in- 
dividual accidents as reported for each sta~e. Minor permanents 
and temporaries can be valued en ~asse, but only when distributed 
into wage and duration groups for the specific industry, which also 
can be conveniently done only from cards punched from individual 
accident reports. Medical benefits, lastly, as between different 
jurisdictions, are affected by varying time and monetary limits 
which impinge unequally upon different industries. As between 
l~ew York and Pennsylvania, e.g., the medical multiplier is not 



DISCU ~SIO~. 315  

the same in the building trades a~ for clothing manufacturing, nor 
is it the same for house carpentry and iron erection. The low 
limits of the Pennsylvania law affect most markedly the severe in- 
juries and the ratio of Pennsylv:inia to New York benefits is in- 
versely proportionate to the frequency of these injuries. For this 
reason a dependable translation 0f medical benefits necessitates a 
distribution of medical aid cases by monetary amounts, which in 
turn requires an individual card analysis. I t  is often the case, of 
course, as in the instance cited of Paper Mfg. in Pennsylvania, that 
the experience of the given state in the given industry is ample in 
respect to medical and temporary disability benefits and requires to 
be supplemented only in respect to death and permanent disability 
benefits. In such cases combined experience need be used only for 
the death and permanent disabil!ty pure premiums, which course 
will notably lessen the labor of c¢:nversion. But wherever loss ex- 
perience is to be combined at all, only individual valuation of 
claims will yield defensible resu]t/~. If  it be objured that the pro- 
cedure will entail much labor, t ie  answer is that Providence has 
provided no royal road to statistici~. 

If  the foregoing contentions be ~so~nd, the experience differential 
is in the nature of a makeshift: ar~ attempt to evade the necessity 
of statistical analysis and to sub(~titute mathematical hocus-pocus 
for knowledge of facts. All this is not to be-little the efforts of 
those who have labored to perfect :the mechani~sm of pure premium 
conversion. ~Iuch progress has been made since the first crude ap- 
plication of experience differentials by the Pennsylvania Bureau 
in 1918 and present methods represent an immence advance over 
the flat theoretical law differenti/d of unhallowed memory. The 
time has come, however, after nine: years' experience with compensa- 
tion insurance, to develop an actual statistical basis for rate making. 

~ .  E. c. cAawr~: 

In a valuable contribution to oz~r Society, Mr. Greene h~s called 
attention to the fact that conversion factors may quite readily be 
calculated by imposing the conditlon that the expected and achlal 
loses, for representative classifications of the basis s~te must be 
equal. 

Representing in general terms the payrolls and actual losses for 
the basis state by Pb and L~, and ')y P~ and La, the corresponding 
items for the additional state, the above condition requires that 

(1) z,~"b -p ~ y_~ ~ v  b - Y.Lb, 

which can be reduced to 

EL~Pb Z LL-P~ , 
(2) Z p .  + Pb -- P~ + Pb 
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and if E can be considered a constant for the group of classifica- 
tions to which ~ refers, we have 

LbP,, 
Y' P~-}- Pb 

(3) E -  E L~Pb " 

Although a comparison of the actual and expected losses ob- 
tained by using l~r. Greene's method of approximating the valu.e 
of E defined by equation (3) has appeare4 slightly unsatisfactory 
to Mr. Downey, I cannot but help believing that Mr. Greene's 
formula (2) can produce wonderfully satisfactory results if we do 
not impose the condition that E is a constant. 

The results of Table I indicate tha~ E is a function of the class 
hazard rather ~han a constant which, for a specifiecl kind of in- 
jury, is common to any one broad group of industrial classifica- 
tions. 

TABLE I. 

c A L L  OTt tER L O S S E S . ' '  

E 
Pure Premium Indicated N, Y, N.Y.--Basle State 

Grouv. Cla~lflcatlons in Groups. p.p. Hb. Pelma.--Addi- 
tional State. 

1 
2 
3 
4 
5 
6 
7 
8 

8028, 8000, 8016, 9071 
9050, 2623, 3808, 8003 
7205, 5380, 8380, 2121 
3632, 2000, 5183, 5602 
8222, 6042, 3864, 2803 
2730, 6220, 5500, 7219 
5022, 5160, 2760, 423.i 
5401, 2702, 5204, 5545, 5474 

.00- .25 

.25- .50 

.50- .75 

.75-1.00 
1.00-1.25 
1.25-1.50 
1.50-2.00 
over 2.00 

4.09 
3.20 
2.40 
3.34 
3.52 
3.63 
4.69 
4.50 

The values of E were calculated by using formula (3). 
I~ appears to me that the high values of E for the low premium 

classifications can be accounted for by the fact that Pennsylvania 
does not provide for minor dismemberments in 306 C of the act. 

Although we might assume that E~-~-f(1-I~) for a limited region 
could be represented approximately by a parabola, better results 
can be arrived at, and more easily, by considering that the relation 
is linear for each of the rc~ons lib ~ 0 to .50, and .50 to 2.00, and 
thcrafter constant. Placing, therefore, 

E--~-a ~- b IIb, 

equation (2) becomes 

L a L ~  __ Z LbP~ 
(4) a2; p L ~ / ~  b +b2:  p,, + Pb ~ ~ Pb" 
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Using the method of averages for the zone IIb~0 to .50 we 
obtain f rom groups 1 and 2 of  Table I the equations, 

23463a-J-  5009b ~ 95855, 

27780a q-  1048 lb ----- 88808, 

and f rom the groups 

7205, 3632, 2000, 6042, and 

2730, 5022, 4234, 5401 
the equations, 

385280a q-  100'2.47b ~ 124101, 

251103a q-  115535b ~ 53483. 

F r o m  these we may deduce 

TABLE II. 

lib. E. II~ = ~ .  IIb. E. II~ = -~. 

0 
5 

10 
15 
20 
25 
30 
35 
40 
45 

5.2 
5.0 
4.7 
4.4 
4.2 
3.9 
3.6 
8.3 
8.1 
2.8 

.00 

.01 

.02 

.03 

.05 

.06 

.08 

.10 

.13 

.16 

.50 

.60 

.70 

.80 

.90 
1.00 
1.25 
1.50 
1.75 
2.00 and 

over 

2.7 
2.9 
3.0 
3.1 
3.2 
3.3 
3.6 
3.9 
4.2 
4.5 

.18 

.21 

.24 
,26 
.28 
.30 
.34 
.38 
.42 
.44 and 

o v e r  

This table, based upon the experience of only a few classifica- 
tions will enable one to read off the "expected" reduction factors 
f rom either lib or II~. 

ExA~rrL~. I .  

From classification 8028, of Grcalp III, we have, 
P~ 323540, .Pa ~ 575140, 

L~----- 64773, .15~----- 28941, 

II~ ~ .20, :.-Ia ~ .50, 

and f rom Table I I ,  we see tha t  taking either IIb or  II~ as a criterion 

E-----:!.2. 
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EXAMPLE II .  

Classification 5028, Group I. 

Pb ~ 50770, 

Lb ~ 98900, 

lib = 1.95, 

P ~ =  107150, 

L~ = 40937, 

Ha = .38, 

Using IIb and IIa, in order, we have the two indicated values for 
E, 4.5 and 3.9 respectively. Weighting these according to payroll, 
i.e., 2 to 1, we have 

E ~ 4.3. 

EXAMPLE I l L  

Classification 3631, Group II .  

Pb -~- 14930, 

L~ = 14482, 

II~ = .97, 

Pa ~-- 143410, 

La-~  77579, 

IIz = .54 ; 

. ' .  E is weighted between 3.3 and 4.5, i.e., 4.4. 
Although a test over a large number of classifications shows that 

this modification of Mr. Greene's formula produces in the majority 
of cases smaller differences between the actual and expected losses, 
I believe its greatest value lies in its ability to project pure 
premiums. 

Of course, discrepancies between values of E,  as determined by IIb 
and II: are bound to occur, due to a limited exposure, but by the use 
of weights whenever necessary, the total reduced losses from all 
states and therefore the basic pure premiums, ought to be very 
dependable for a large number of our classifications. Then, since 
values of 

E----f (rib) 

can be calculated from the classifications having the largest ex- 
posure, we may project the basic pure premiums, retaining a maxi- 

• mum amount of accuracy and dependability. Of course, in projec- 
tion, values of E should be determined from a consideration of the 
basic pure premium only. 

I t  seems to me that Mr. Greene's method of attack is exceedingly 
direct and logical, but that by giving E a little more freedom, better 
results can be obtained. 
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ORaL DISCUSSI01~. 

~IR. H.  i~. RYA17 : 

Anything from the pen of Dr. Downey must be read with more 
than ordinary interest. Dr. Downey generally has something to "say 
and he says it in such a manner that it can rarely be misunderstood. 
It has occurred to me on several occasions, in noting the apparent 
intolerance on Dr. Downey's par~ of methods which introduce the 
higher mathematics, that perhaps after all, the major difference 
between himself and those with -.vhom he finds it difficult to be at 
peace may be due in large meagre to the fact that Dr. Downey 
views things from the statistical rather than from the actuarial 
standpoint. 

I must say that I am not inclined to be amused at Dr. Downey's 
newly-coined expression "mathematical hocus-pocus." It  gives me 
very much the same feeling that ithe rather too frequent use of the 
word "conjectural" gives, when applied to estimates according to 
mathematical methods and reas¢:ning of qualities which by their 
very nature must be estimated when the statistical material neces- 
sary for exact measurement is hcking. I equally condemn pure 
conjecture. When the actuary :alcula%es the net premium for a 
joint and survivorship annuity, !le might be accused of embarking 
upon the field of conjecture, and :i.f the actual experience should not 
coincide with the assumptions un3erlying the calculation, I suppose 
he might even be accused of havirg employed "mathematical hocus- 
D0CUS." 

It seems a little unfair to criticize in such terms a genuine en- 
deavor to reach, by mathematical reasoning, a solution to a problem 
for which there is no precise answer. Dr. Downey seems to find 
fault with us because we do not accomplish all of our results by the 
laborious processes of long-hand arithmetic. By the same token, it 
may be that he would have little faith in the calculated value of 
the net premium for say, a whole life policy, unless perchance it 
were arrived at by discounting, : with mortality and interest, the 
successive annual claim paymen b and the corresponding premium 
contributions. This was the method in vogue before the invention 
of commutation columns, but now fortunately, by means of that 
very useful artifice, it is possible :to produce the desired result with 
the minimum of mathematical labor. 

There are, it is true, times whlen the use of actuarial short cuts 
tends to obscure the successive st;tges involved in obtaining a given 
result. For this reason, it is highly desirable that results reached 
by such means should be uuseralmbled and thoroughly explained. 
Is it fair, however, to intimate th:at actuarial short cuts obscure the 
results themselves ? I am sure that ~o this proposition actuaries 
will not agree but they may have: some difficulty in winning over to 
their point of view statisticians trained along traditional lines whose 
acquaintance with the actuarial method of analysis may not happen 
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to be particularly close. Conjecture and mathematical hocus-pocus 
are not of the essence of actuarial science. 

MR. S. B. PERKINS : 

With regard to the criticism of Mr. Greene's paper, which has 
just been submitted (Discussion by Mr. Downey), it occurs to me 
that there is one fact which should be emphasized at this time. The 
point has been raised, and has been exceptionally well taken, that 
the distribution of accidents of a particular industry in a given 
state should be the basis of rate making for that classification and 
state. 

The intimation is, however, that a single distribution of accidents 
is being used for all classifications in all states by the National 
Council. The fact is that, wherever a classification in any state has 
a sufficient amount of experience to be indicative, it is being rated 
on its own experience wherever that experience differs from the 
combined experience, and in this manner the accident distribution 
for that classification in the state in question is being given primary 
consideration. As a matter of fact, Mr. Greene's formula and 
method were originally devised, in my estimation, as a means of 
combining the experience for all states for those classifications which 
did not produce enough experience in any individual state to be 
indicative and has proved to be an admirable solution to that 
particular problem. 

To carry out the idea of individual classification accident dis- 
~ibution to its logical conclusion, an accident distribution would 
have to be obtained from the experience of each classification for 
each state. I t  is obvious that, if for many classifications there has 
been too little experience accumulated to even be indicative in itself 
as a rate measure, it would be ridiculous to attempt to use it as a 
basis of an accident distribution. I t  occurs to me, therefore, that 
rates for the classifications and states for which the National Coun- 
cil has used accumulated experience on the assumption that one 
accident distribution holds for the whole country are more de- 
fensible and less fallacious than would be rates based upon accident 
distributions obtained from the inadequate experience of individual 
classifications and states. 

AUTHOR'S REVIEW OF DISCUSSIONS. 

~IR. WINFIELD W. GltEEENE : 

Dr. Downey's criticism may be summarized as follows: 
1. There is one proper way in which the compensation experi- 

ence of several states for a given industry may be combined, and 
that is by actually revaluing each accident in terms of the benefit 
schedule of the basic act. 

2. The method of experience differentials produces incorrect re- 
sults for the following reasons: 
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(a) The frequency distribution of accidents according to their 
severity varies from classificatioli to classification. 

(b) The ratio between the respective costs of the benefit schedules 
of any two states varies accordirg to the nature of the injury. 

(c) Wage scales differ, not 0nly by classification, but also by 
state, for the same classification. 

(d) The combined effect of (~), (b) and (c) is to make a con- 
version factor determined for the entire manna], or for a group of 
related classifications, inapplicable to each of the individual classi- 
fications involved. 

(e) The difficulty outlined in (d) cannot be overcome by com- 
puting many conversion factors :for each of a considerable number 
of classification groups, because this latter course would cut down 
the statistical basis of the computation to a point where the result 
would be undependable. 

Dr. Downey will admit, I b:elieve, fllat a revaluation of ~he 
original accidents in terms of the basic act involves substantially 
more labor than that required by the experience differential method. 
He says, " i f  it be objured thM this procedure will entail much 
labor, the answer is that Provide:ice has provided no royal road for 
statistics." 

If it is admitted that it is necessary to combine experience from 
several states for any purpose the amount of labor involved is a 
consideration. Those familiar :.vith the recent work of the 1Va- 
tional Council must agree that even the method employed (experi- 
ence differentials for "all other" and "medical" and combination 
of "D. & P. T. D." cases by n:~mber and average cost) requires 
quite as much of a burden of clerical labor as is tolerable. The 
revaluation method would requir;~ the determination of what might 
be termed accident tables, not a ~,:ingle standard table for all classi- 
fications, but one for each classification, or, at ]east, for each group 
of related clasgfications. In orlder to determine pure premiums 
upon the basis of the combined experience for each of, let us say, 
thirty states we would have to m~:lke 30,000 distinct applications of 
such an accident table to a given: benefit schedule, assuming that a 
separate combination would be made for each of 1,000 classifica- 
tions. If  the number of aeciden~ tables could he cut down to 400, 
1%000 calculations of this kind Would be required. 

Considering the preliminary :labor of preparing the accident 
tables, which might be greater than that involved in their applica- 
tion, it would seem that Dr. Do~waey proposes a remedy hardly pre- 
ferable to our present ills. 

Now if the individual revalu~:.tion method is as laborious as I 
believe it to be, we should not consider the adoption of it for one 
moment if ~he present method produces results which are approxi- 
mately correct. I say "approxir~ately" because I believe absolute 
accuracy to be unattainable in the matter of compensation insurance 
rates. There are many things Which may happen,--and some of 
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them generally do,--wbich will result in disturbing that "rela- 
tivity" between classification pure premiums which existed while 
the experience was being accumulated. Familiar past examples are 
the world conflict and entry of the United States therein. 

Dr. Downey has enumerated several conditions which I admit 
tend toward inaccuracy in the experience differential method. Do 
these conditions tend to balance each other ? Is the experience dif- 
ferential method reasonably accurate in spite of them ? 

My critic thinks not, and in support of his view submits his 
Table II  entitled " A  Comparison of Pennsylvania Pure Premiums 
--Schedule 'Z ' - -Pol icy  Years 1916 and 1917--with National 
Council Pure Premiums Concerted to Pennsylvania Level of Bene- 
fits." The table in question shows for sixteen classifications the 
payroll for Pennsylvania and for the National Council experience, 
also the "all  other" pure premium for Pennsylvania and "Na-  
tional Council Converted to Pennsylvania." The last column 
shows the deviation in percentage of the National Council con- 
verted pure premium from the Pennsylvania pure premium. These 
deviations run from 3 per cent. ~o 50 per cent. There are nine 
negative deviations and seven positive deviations. 

I t  is not permissible to have as much as a 50 per cent. error in 
the "all  other" pure premium, if it is really an error. However, 
before making final judgment as to the accuracy of the experience 
differential method, I would like to submit a modification of this 
same table (Table A.) In this I have shown, instead of payrolls, 
losses upon the Pennsylvania basis, both for Pennsylvania and the 
National Council. Further, I have rearranged the table to show 
the data for the classifications in descending order of Pennsylvania 
losses. 

What a different light shines upon the subject as a result of the 
rearrangement, and the exhibition of losses instead of payrolls! 
The most striking thing is the consistency with which the deviation 
increases as the Pennsylvania losses decrease. For example, in the 
first five classifications, those having the largest Pennsylvania losses, 
the greatest deviation is 11 per cent. and the average deviation is 
6 per cent. The average for the first three classifications, all hav- 
ing over $100,000 Pennsylvania losses, is only 4 per cent. 

In the next five classifications (having losses between $39,000 
and $46,000) the average deviation is 17 per cent., while in the last 
group of six classifications (the losses vary from $6,000 to $34,000) 
the average deviation is 31 per cent. 

A simple graduation of the last cohmn using a moving average 
of three results as follows: 4, 6, 7, 11, 18, 14, 18, 19, 15, 17, 27, 
30, 33, 38; with only one break in the curve and that a slight one. 
In other words, the deviation varies inversely with the volume of 
Pennsylvania losses. 

This rearrangement of Dr. Downey's table can hardly be accepted 
as conclusive proof of the soundness of the National Council com- 
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bination of experience---but it ishighly favorable to the very method 
which the Doctor indicts; for Where the Pennsylvania experience is 
substantial, it confirms the national experience. I t  would seem to 
be a corollary that where the national experience is substantial and 
the Pennsylvania experience is: insignificant the national experi- 
ence is a more reliable approximation to the Pennsylvania pure 
premium than is the actual Pennsylvania experience. 

TA/~LE A. 

COMPARISON OF PENNSYLVANIA 19U~:E PREMIU~fS WITH I~ATIOlqAL COUNCIL 

PUItE PREMIUMS (THE LATT]IR CONVERTED TO PENNSYLVANIA 

LEVEL O~ BENEFITS).  

Classification. 
Penns. 

Machine shops . . . .  
Drivers . . . . . . . . . . .  119,229 
Iron foundries . . . . .  100,601 
Quarries (N.O.C.) . 59,290 
Steel foundries . . . .  50,915 
Wool spinning and 

weaving ........ 45,855 
Baking ........... 43,442 
Garages .......... I 40,982 
Masonry (N.O.C.). 40,717 
Printing .......... 39,740 

Planing mills ...... 34,452 
Blast furnaces ..... 33,312 
Laundries (N.O.C.) 29,061 
Cement mfg ....... I 28,994 
Papermfg. (N.O.C.)! 11,366 
Fur hat mfg ....... ] 6,018 

I 

Losses* Penna i I All O 
Basis. ' { Pr~ 

/qatlonal. [ Penna. 

- r23, , i54 122 
553,857 .27 
264,323 .29 
159,:.79 .70 

I 94,017 .35 

210,1;.86 .13 
180,710 .29 
249,060 .20 
241,090 .38 
161,].90 .14 

241,]61 .41 
59,362 .32 
98,014 .35 
59,712 .27 

106,591 .20 
19,]14 .12 

All Other Pure 
Premium. 

National. 

.23 

.26 

.28 

.11 

.25 

.17 

.48 

.12 

.43 

.43 

.20 

.31 

.28 

.06 

% Deviation. 

-{-05 ] Average 
-04 =6%, 
-03 Maximum 
--11 =11% 
-{-O6 

-15 1 Average 
-14 k =17%, 
--15 [ Maximum 
+26 j =26%, 
--14 

+O5 
-{-33 Average 
--43 =31%, 
4-15 Maximum 
4-40 =50% 
-50 

The above conclusion is confirrled by a comparison of New Jersey 
and national pure premiums for a]l classifications, which in the ex- 
perience before the Council exl~ibited New Jersey losses of more 
than $22,000 (New York basis). The results of this test appear 
in Table B. I t  should be born( in mind that the pure premiums 
and losses in Table B are upon the New York basis (i.e., converted 
to New York level). This doe~ not affect the significant feature 
of the table, which is the perce:htage of deviation of the national 
pure premium from the 1Vew Jersey pure premium (column 5). 

As in the Pennsylvania class:!fieations selecbed by Dr. Downey 
there is a clearly defined tendeni~y for the deviation to increase as 

1 Derived from Dr. Downey's Table II. 'by applying pure premiums to 
payrolls. 
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TABLE B. 

NEW JERSEY. 

~0MPARISON OF NATIONAL AND STATE ~ ~ALL OTHER ~ ~ PURE PRET~IUMS. 

All Closes w~th More T~n $2~,000 ,New Jersey Losses (N. Y. Bas~). 
Note : Losses and P. P. are shown upon New York Basis. 

C o d e  
NO; 

3632 

7310 
5401 
1524 

142C 
3643 
7205 

13631 
5022 
6003 

!6861 
!5643 

2000 
4410 

3633 

6042 
2413 

i7380 
5474 

3724 

2731 
3607 
5204 
7219 
3116 
3808 
5040 

13100 
1622 
4510 

3081 
2623 
3030 
3241 
5642 
3881 
3089 

Class i f i ca t ion .  

Machine shop- -no  
: fdy . . . . . . . . .  
I S~evedoring (N.O.C.) 
Carpentry (N.O.C.) 
Chemical mfg. 

(N.O.C.) . . . . . . . .  
Rubber tire mfg . . . .  
Electrical apparatus 
Drivers . . . . . . . . . . .  
Machine shop--fdy.  
Masonry (N.O.C.) . .  
Pile driving . . . . . . . .  

Shipwrights . . . . . . . .  
Carpent ry- -pr iva te .  
Bakeries . . . . . . . . . . .  
Rubber  goods 

(N.O.C.) . . . . . . . .  
Projectile shell or 

e a s e  . . . . . . . . . . . .  

Road making . . . . . .  
T e x t i l e s - - d y e i n g . . .  
Chauffeurs . . . . . . . . .  
Paint ing-- inter ior  

and exterior . . . . . .  
Millwrights . . . . . . . .  

Planing mills . . . . . . .  
Engine mfg . . . . . . . .  
Concrete w o r k .  . . . .  
Truckmen . . . . . . . . .  
Tool mf~ . . . . . . . . . .  
Automot)ile mfg . . . .  
Iron work--erect ion 
Forging works . . . . . .  
Quarries . . . . . . . . . . .  
Acid mfg. (N.O.C.). 

Foundries-- i ron . . . .  
Tanning . . . . . . . . . .  
Steel w o r k s . . .  . . . . .  
Wire drawing . . . . . .  
Masonry - -p r iva t e . .  
Car mfg . - -R .R  . . . . .  
Pipe mfg. - -cas t  iron 

.~vlatlon of  N a t l .  
~ .  J .  P ~ r e  P r e m .  

(5) 

Average 
= 14%, 

Maximum 
= 2 4 %  

Average 
=23%,  

Maximum 
= 3 9 %  

Average 
=28%,  

Maximum 
=46% 

Average 
=24%, 

Maximum 
--52% 
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TABLE B--Conffnued. 

Code 
1~0. 

3121 
5602 

i580 

5500 
3082t 
3620 I 
~aoal 
28o3i 
35481 
3400 

5437l 
~106 I 
3220 
t233 

Classification. 

Breweries . . . . . . . . . .  [ 
Additions, altera- I 

tions, ere . . . . . . . . .  I 
Fertilizer mfg . . . . . . .  

Paving (N.O.C.) . . . .  
Foundries---steel . . . .  I 
Boiler making . . . . . .  [ 
Silk mfg . . . . . . . . . . .  
Carpentry---shop... 
Printing machinery. 
Metal goods 

(N.O.C.) . . . . . . . .  
Carpentry--interior 
R.R. Construction.. 
Can mfg . . . . . . . . . . .  
Paper board mfg... 

New £ersey. 

Loss~ : Lo~es 
(in Pure (in 

Thou -~ Prem. Thou-  
s an~ ) ,  sands). 

(1) (2) (3) 

27 : .91 415 

27 i .52 356 
26 .93 109 

26 .83 332 
26 1.25 291 
25 1.46 376 
24 .07 123 
24 1.79 208 
24 1.29 93 

24 1.14 468 
24 .39 260 
23 1.76 266 
22 1.76 137 
22 1.19 119 

National .  

Pure 
Prom. 

(4) 

.84 

.73 
1.19 

.87 
1.15 
1.55 

.12 
1.28 

.70 

1.78 
.68 

1.21 
1.63 
1.08 

% Deviat ion of l~'atl. 
from N. J. Pure Prem. 

(5) 

- 0 8  t Average =24% 
+40 Maximum 
+28 =25% 

+05 
--08 
+06 Average 
+71 =31%, 
- 2 9  
- 4 6  

+56 Maximum 
+74 =74% 
- 3 2  
- 0 8  
- 0 9  

the New Jersey loss exposure d~creases. The following brings out 
this tendency:  

Deviation of National  from l~ew 
Jersey Pure Premium, 

Classifications. Average. Maxlmum. 

First 10 . . . . . . . . . . . . . . . . . . . . . . . . . . .  14% 24% 
Second 10 . . . . . . . . . . . . . . . . . . . . . . . . . .  23% 39% 
Third 10 . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  28% 46% 
Fourth 10 . . . . . . . . . . . . . . . . . . . . . . . . . .  24% 52% 
Last 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31% 74% 

The extent to which in practice it is found necessary to establish 
" s t a t e  exceptions" is a rough indication of the degree to which the 
national pure premiums are satisfactory as a measure of  relativity 
for classifications having a significant exposure within a single 
state. The facts upon this important  point  will soon be common 
knowledge. 

The paper under  discussion does not  involve higher  mathematics.  
The several formulm presented :were intended merely as practicable 
solutions of a practical problem.i ~fr. l~fowbray's comparison of the 
several experience differential formu]m, which I understand he will 
embody in a paper to this Society , brings out the fact that  the ex- 
perience differential determined according to the theory laid down 
in my paper would be the ratio of the aggregate pure premium for  
the basic state to that  of the other state were it  not  for differences 
between states in the distribut!on of payrolls according to classi- 
fication. 
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If I have correctly interpreted Mr. Carver's suggestion it is to 
make E a function of the pure premium; to determine E directly 
from the experience in case of a few classifications having a depend- 
ably broad exposure; and to derive E for the remaining classifica- 
tions by interpolation. This interpolation could rest upon a variety 
of assumptions. The mathematical form of the assumption could 
be selected with reference to (a) conformity to the facts (b) con- 
venience or operation. 

~Ir. Carver will I am sure agree that this procedure should not 
be adopted for practical use without further tests. If  these tests 
yield satisfactory results the only objection I can forecast at this 
time is that we will not, as I see it now, be cutting down the labor 
incident to the combination of experience, and I think we do heed 
to cut down on the work if it can be done without undue sacrifice 
of accuracy. 

If  Mr. Carver's method were followed, we might eliminate some 
of the labor by making only two subdivisions in the pure premium, 
death and permanent total (or major permanent) and "all other." 
I t  is possible that in combining "all other" and medical we would 
not materially alter the basic pure premiums. 

It  is to be hoped tha~ Mr. Carver will utilize the National Council 
experience for the purpose of trying out his suggestion. He may 
find it necessary to adopt more than one mathematical law for the 
value of E in terms of pure premiums. 

The writer would be glad if Mr. Carver or some other member of 
the Society would test the practicabilit~ of combining experience 
by simple addition withou~ resort to factors of any kind, leaving all 
multiplicative operations to the second phase of rate-making, 
namely, projection. 

Obviously if we do add the losses and payrolls respectively for all 
states, our results will be unintelligible owing to variability in the 
distribution of payrolls between states. I t  is, however, just as easy 
to add the number of accidents as it is to add losses. The figures 
handled are smaller and the computation and application of re- 
duction factors would be avoided. 

If  we add for all states for a given classification the payroll, the 
number of deaths and major permanent disabilities, and the number 
of "all other" disabilities we could obtain pure premiums for any 
state by applying appropriate average values. (The average value 
for "all other" disabilities would include medical.) 

Of course, accidents resulting in no payment or in medical only 
would be disregarded for purposes of the addition. 

Great care would have to be exercised in determining the average 
values for death and major permanent, and "all other," injuries 
respectively. I am inclined to think that this problem could be me~ 
without serious difficulty by one of two expedients. 

(a) Securing a dependable average by combining related classi- 
fications. 
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(b) Determining averages fc.r classifications having a large ex- 
posure direct from their expert(rice and deriving averages for other 
classifications by reference to the rate of accident per unit of payroll. 

In any event we would be no worse off on the "death and major 
permanent" than we have been upon the "death and permanent 
total" heretofore. As for the ~' all other" average value, I believe 
the possibility that this average: is a function of the accident rate 
is worthy of serious investigation. 

I have phrased the above upoz~, the assumption that before another 
national revision the available experience will segregate major 
permanent disabilities. If thh turns out not to be the case the 
foregoing still applies mutates ~utandis. 

It  may be that refinements i~ compensation insurance statistics 
will have outlived their usefulness as soon as we have discovered the 
mathematical laws underlying i~he pure premium. If we can ex- 
press the average cost per accidmt and hence the pure premium in 
terms of the accident rate per ~unit of payroll, we shall have but 
little interest in any statistics ~xeept payrolls, number of compen- 
sated accidents and aggregate losses. We should not forget that 
recently we decided that the timid-honored division between paid and 
outstanding losses could after al:[ be dispensed with. 

Having determined your pure premiums from a consideration of 
the accident rate, and the relatf~n of average accident cost thereto, 
you would quite likely find thai your expected losses would not be 
identical with your actual state losses. I believe that the deviation 
between actual and expected lo~ses for an entire state according to 
the method I have outlined would not be great and would be due 
either to variation between states in wages and in the true accident 
rate (man hour basis). This "slack" could be taken up as a flat 
percentage for the entire state, or by schedule% or groups of 
schedules. 
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AIRCRAFT INS UR ANC E - -W AL T E R  O. COWLES. 

VOL. VI, PAGE 31 .  

%VRITTE~ DISCUSSIOI~. 

:IV£R. A. ZfCDOUGALD : 

I have read ~[r. Cowles' paper with considerable interest, and 
particularly his pictures of the invention and development in 
America, as a means of transport, of the railroad train, trolley and 
automobile, the forerunners of aircraft. I t  is interesting, too, to 
note that the trolley, like the railroad, not being adaptable to pur- 
poses of sport, a development of these vehicles in the commerial 
sphere was not delayed by misapplication. Whilst as a matter of 
history this cannot be said of the automobile, there appears to be 
small chance (in England at least) of the hindrance of sport to the 
commercial advancement of aircraft. For this prospect we are 
probably indebted to the war as having ushered in a period of 
earnest striving and endeavor in the realm of recuperation, and to 
the post-bclhm call for every available and effective means of trans- 
port in aid of recovery from the recent years of horror and de- 
privation. 

Aircraft risks as the subject of insurance are new, and it must 
necessarily be some time before any dependable data can be col- 
lected on which to base equitable premium rates. In the mean- 
time the arbitrary rates will be governed by considerations of an- 
aloe- and argument and influenced possibly to some extent by 
competition. Repeated trial rates may be expected to approximate 
with increasing closeness to the ideal which can alone emerge as 
the passing years aceumuhte their experience data. 

The author of the paper has performed his task so well as to 
leave small room for criticism, though superabundant space for dis- 
cussion: these features I take to be characteristic of the author and 
of his subject respectively. 

Viewing through the author's eyes the prospects of American 
aviation insurance, the impression conveyed by a perusal of the 
paper is that the author is well acquainted with the practical condi- 
tions of the problem, and that in the main, if not entirely, his fore- 
cast of the development of the insurance demand and supply may 
be relied upon. He writes: "Nor do we see in the near future the 
promise of a development likely to result in the early establishment 
of the field for casualty insurance presenting a sufficient volume to 
permit the application of fundamental insurance principles." If 
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this be true for America, it strikes me as being somewhat pessi- 
mistic of application elsewhere. This brings me to a sudden halt at 
the standpoint of the author. He has attacked his subject with 
such vigor and success that I can but feebly attack him on one 
point, namely, his caption, "Aircraft Insurance," whereas he writes 
chiefiy and so entertainingly or_ '~Aircraft Insurance in America.'" 
If, however, I extend the title of his paper, I am poorly qualified to 
question his practical conclusim, that, of aircraft insurance in 
America, there is none--yet. 

In these .circumstances, and allowing the caption to stand, it 
occurs to me that it may be of passing interest to the members if I 
endeavor, as briefly as may be, tc record something of the position of 
aircraft insurance on this side o:-'. the water. 

Dealing first with the present position in the United Kingdom: 
in February of last year the B:)itish Government set up a depart- 
ment of Civil Aviation, and onl the 1st May following, the official 
date of the opening of civil flying in England, a small government 
staff began to attack the multiplicity of problems and difficulties 
attending the transition period from war to peace, this work in- 
cluding (a) the framing of Alr Navigation Regulations for the 
control of civil flying at home, as distinct from the International 
Air Convention governing the regulations for international flying, 
and (b) the fixing of air traffic routes, etc. Tl{e International air 
Convention was based in the mMn on the Air Navigation Regula- 
tions, and was signed in Octobec last by eleven out of the thirteen 
nations which were parties to it, the United States and Japan not 
then being in a position to sign. It is expected that very shortly 
one code of rules for the air Will iobtain tllroughout the whole of the 
civilized portions of Europe. Ifl the meantime, British commercial 
aircraft have already visited the principal cities of eight of the 
European Countries, namely, ~kmsterdam, Brussels, Christiania, 
Copenhagen, Lausanne, Madrid, Paris and Stockholm. Consider- 
able progress, too, has been made with the reconnaissance and de- 
velopment of imperial air routes) including Cairo to Karachi, Cairo 
to the Cape and India to Australia. 

A return shows that during the first six months of civil aviation 
the greater number of accidents occurred in getting off and landing. 
It would, therefore, appear that the proportion of accidents to 
flights made m~y be a truer gui,le to ~he underwriter than that for 
honrs flown. A Communiqu~ i:ssued by the British Air Ministry 
announces that returns voluntarily supplied by civil aerial transport 
firms in the United Kingdom for the eight months ending the 31st, 
December last show that for GraY, at Britain and on the Continental 
route 403 machines were in use, 35,330 flights were made and 8,368 
machine hours were flown, the mileage totalling approximately 
593,000. The number of passengers carried was 64,~16 and the 
weight of goods carried amounte'i to 6~,143 pounds. 

22 
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The following figures show the proportion of accidents over the 
whole period : -  

No. of  acc iden ts  r esu l t ing  in  dea th  of  one 'or m o r e  occupant s  of  
m a c h i n e s  . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

No.  o f  non - f a t a l  acc idents  r e su l t ing  in  i n j u r y  to occupants  of  ma-  
chine  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

No.  of  acc idents  r e su l t ing  in dea t h  of t h i rd  p a r t y  (occupants  o f  ma-  
chine u n i n j u r e d )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

No. of  acc idents  in  which no one  was kil led or i n j u r e d  . . . . . . . . . . . .  5 
Tota l  acc idents  repor ted  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 
A p p r o x i m a t e  n u m b e r  o f  mach ine  miles  flown per  acc ident  . . . . . . . . . .  32j900 
A p p r o x i m a t e  n u m b e r  o f  mach ine  f l ights  pe r  ucc~dent . . . . . . . . . . . . . .  1j960 
A p p r o x i m a t e  n u m b e r  of  mach ine  hou r s  flown per  acc ident  . . . . . . . . .  465 

The most common cause of accident was engine failure, of which 
there were six cases. 

Experience has proved the necessity for the punctual report and 
investigation of accidents, as only by this means can weak points 
in administration, personnel and material be eliminated and the 
safety of the public proportionately increased. 

A special branch of the Department of Civil Aviation is concerned 
with the building, inspection and licensing of aerodromes, and the 
licensing of pilots competent to control the machines, and of aero- 
drome officials qualified to pass machines as fit for flying. Every 
machine has to be registered and numbered in the same way as a 
motor car, and if flying for hire, must in addition be certified as 
"airworthy." Certified customs aerodromes have been constituted 
for dealing with regular traffic arriving by air from other countries. 

One of the lessons learned during the war was the supreme neces- 
sity for rapid ground communication. A special branch of the 
Air Ministry has charge of this particular work and covers the re- 
quirements of both the civil and service sides. An important part 
of the work is in connection with wireless telegraphy and telephony 
and the development of aerial navigation by means of directional 
wireless. On the London-Paris air route a wireless liaison was 
early established, and machine and weather reports are successfully 
exchanged by numerous messages per diem. Me~eorolo~cal reports 
are now transmitted almost entirely by wireless, and weather fore- 
casts are distributed three times a day from the Air Ministry. A 
complete scheme of wireless organizations for the entire metero- 
logical service of England has now been prepared. This branch is 
also responsible for the supervision of the training and examination 
of the wireless personnel. 

On the navigational side of the work experimental strip maps of 
certain routes have been prepared for all aerial purposes,-and 
"flying directions" compilecl cont&ining information as to landing 
grounds, aerodromes, wireless and meterological data--the first of 
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a comprehensive library of air raaps and flying directions which i t  
is hoped to produce for all the main routes. Charts and maps are 
also prepared and issued for all intended flights on new routes. 
Experimental lighthouses have [een erected on land on the London- 
Paris route to assist such servi(es as necessitate commercial night 
flying. A research branch of the Air Ministry has been established, 
and the government meterologic'~l office has been transferred to the 
Ministry. Endeavors are being made further to assist scientific 

research, and in addition to the ordinary routine work of the 
meterological office, special atten~';ion is being devoted to the require- 
ments peculiar to flying. A sy/tem of weather maps is being pro- 
duced at six-hour intervals from information supplied by a network 
of meterologica] s~ations, and reports and forecasts covering various 
aerial routes have been prepared and issued, together with maps 
showing the speed and direction of the upper wind over each. 

The rigid airship has not beerL e.~ploited in England to the same 
extent as the aeroplane, but the (ommercial possibilities of this type 
of aircraft in connection with long-distance flights are fully 
realized. 

Some figures have been given showing the number of flights 
during the eight months ending December last, and the passengers 
carried. During that period fou¥ pilots were killed and six injured, 
and one passenger was killed and ten were injured. 

The percentage of casualties %ms as follows: 

Pilots killed per thousand flights male by pilots . . . . . . . . . . . . . . . . . . . .  11 
Pilots injured per ditto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 
Pilots killed per 1,000 hours flown by pilots . . . . . . . . . . . . . . . . . . . . . . . . .  48 
Pilots injured per ditto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 
Pilots killed per 1~000 passengers carried . . . . . . . . . . . . . . . . . . . . . . . . . . .  016 
Passengers injured per 1~000 passenghrs carried . . . . . . . . . . . . . . . . . . . . .  16 
Passengers killed per 1,000 hours flown by passengers . . . . . . . . . . . . . . .  06 
Passengers injured per 1,000 hours fl'~wa by passengers . . . . . . . . . . . . . .  61 

For these figures and a good ideal of the foregoing information 
I am indebted to the courtesy Of the Actuary of the British Air 
Ministry. In aircraft development we are probably in England 
about as far advanced relatively :as was America twenty years ago 
in regard to the automobile. We have, however, travelled far 
enough along the road of progres~ to demonstrate that the possibili- 
ties of the future development of aircraft as a commercial proposi- 
tion are very great. Once the po:stulates of reliability, safety, com- 
fort and economy have been met, as they undoubtedly will be, civil 
aviation must play an increasingly important part in the develop- 
meat of civilization. These tier lands may and will doubtless be 
met in the comparatively near future by the combined forces of 
science and insurance. As these lines are being written, annolmce- 
ment is made of an invention ini'olving a material saving of horse 
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power, weight and wing dimensions, whereby, without diminution 
of commercial capacity and usefulness, the dangers at present inci- 
dent to getting off and landing may be considerably lessened, and 
insurance made pro tanto more attractive. Another invention o]~ 
quite recent date enables a pilot to steer his chaft in a fog as un- 
erringly is he migilt do in a clear atmosphere. 

Under the stress of war the aeroplane was scientifically developed 
with great rapidity. The future relationship of the commercial to 
the service aircraft may develop into that of the mercantile marine 
of a country to its navy, and furnish a potential reserve of material 
value in any future crisis. If such a time of crisis should ever 
again loom up, the joint service and civil aviation forces of America 
and of the British Empire should surely suffice to settle the dispute 
in short order. 

A particular word as to aviation insurance in England. Soon 
after the armistice, ~he leading insurance companies combined to 
form a pool to take care of aviation risks. A committee was 
formed, and with the advice and assistance on technical points of 
an aviation engineer, ~his committee fixed premium rates to the best 
of its judgment for (a) accident to the passenger, and (b) a com- 
prehensive insurance, i.e., a policy covering practically all risks inci- 
dent to the ownership and control of the machine. Each company 
issued its own policy in agreed common form, crediting the pool 
with the premium and charging there against all claims: The pool 
committee was in control of all claim settlements. Policies were 
issued up to specified limits and the balances between premiums and 
claims were proportioned periodically amongst the pool members 
according to their shares therein. Under this scheme policies could 
be issued by individual companies up to a limit of, approximately, 
£100,000 against liabilities to the public. The experience of the 
pool has been that the aggregate claims during the eight months 
ending December last were nearly 250 per cent. of the net earned 
premiums pooled. The total number of insured passengers carried 
was 3,600. These were all carried without any accident. There 
were only four accidents in all. In each instance the machine was 
wrecked. One case was that of a forced landing; another was the 
direct result of fog, and two were instances of engine trouble. In 
none of these four cases were any insured passengers aboard. 
The volume of insurance was, fortunately for the insurance com- 
panies, only of modest dimensions, so that each company in the 
result secured a valuable experience at a reasonably small cost. 
Hitherto premiums have generally been based on the in,haled num- 
ber of flying hours, but this system has not proved satisfactory and 
rates are now being charged per flight, with differentiations for im 
tended duration and distance. 

Some demand for insurance has sprung up in Australia and is 
being met, and there is a strong probability of such ,an extension of 
commercial flying within the coming years between the far-flung 
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countries of the British Empire as may exercise the mind and genius 
alike of the scientist and of the flnderwriter to the full. 

The air lines of commerce between England and foreign coun- 
tries are being laid down, and the insurance demand is imminent 
and must be met. Only *o-day a 3-day-per-week service to and from 
ttol]and is announced, leaving London at 10 a.m., arriving at 
Amsterdam just after mid-day. Other routes will quickly follow. 
It  may not be so very long before the airship commercial service 
between England and America its in full swing, and its insurance 
requirements being met by a pool membership of American and 
British companies with the Casualty Actuarial and Statistical So- 
ciety of America in charge of the accident statistics on the American 
side. Such a vision requires much less ima#nation than would 
have been necessary even three years ago to visualize to-day's status 
of commercial aviation. Mr. Cowles may yet be called upon for a 
further edition of his thought-provoking paper . 

~R. H. E. PEER :* 

~len England issued the first policy on an airplane seven years 
ago, before the war, she had the privilege of being the first country 
to write this line of insurance. A t  that time the risks covered 
were principally so-called "school risks"; that is, insurance given 
against the accidental damage to which a machine is exposed if 
used by a pupil during his instnletion. Later on, at the time just 
before the war, and during its first months, the insurance cover 
was extended to comprise also d~livery flights ; that is the flights of 
a newly bought machine from the seller to the purchaser. The 
premium for this latter insurance was fixed according to the miles 
flown, but most probably also raked according to the different routes. 
Yet, after a short time this de'/elopment was entirely interrupted 
by the war, and it was only after the alxnistice that a resumption 
took place. Aviation insurance 'then began to make rapid progress, 
and there is no doubt that Eng!and !5ossesses today the best devel- 
oped market for this line. I t  "s now possible to cover at London 
every tdnd of risk, pertaining %o the crew as well as to the ship, 
and for both heavier and lighter than air machines. The competi- 
tion in this business is very keen, and in an article of April 24th, 
1920, the English magazine "The Policy" quotes: "Taking a 
general view of aviation i~surbnce during the past year, one is 
struck with the extraordinary Competition for so little an amount 
of business." 

I do not wish to enter into a :discussion of the Situation in other 
European countries, such as France, ItMy, Switzerland, etc., in all 
of which aviation insurance is e:ngaged in only to a limited extent, 

* 2fir. :Peer, who was in *his ¢0unt:ry at the time of the meeting represent- 
jug a Scandinavian insurance pool, i~as invi*ed by the President  to present 
this ~tatement to the Society. 
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and I turn towards Scandinavia, which, for the purpose of my 
remarks, comprises Finland also. During the war Scandinavia 
had very little commercial flying. In 1919 this situation was some- 
what changed, but I still doubt whether aviation in the northern 
countries is as much developed us in England, where today a wide- 
spread net of air lines is in operation. The Scandinavian insur- 
ance companies, however, realizing future possibilites, decided to 
carry aviation insurance from the very beginning along sound 
lines, and they therefore organized during 1919 a pool, the Scandi- 
navian Pool for Aircraft Insurance, which is represented in the 
United States through my office. The pool comprises today about 
ninety companies, to which it prescribes a strict underwriting 
policy, in fixing forms, rates, rules for adjustment, etc. I believe 
I am safe in saying that probably no better organization of this 
kind exists today in the whole world. 

Besides this underwriting organization, the pool provides also 
for a proper statiAical institute, the "Aircraft Registry Inc." 
The purpose of this second organization consists of gathering ancl 
keeping in a proper way all statistics pertaining to aviation in- 
surance and in making them available not only for the pool, but 
also for any other insurance company in the world. 

As it is the particular object of your Society to analyze and 
study the making up of premiums and tariffs, I may now turn 
towards a short discussion of the tariffs of the Scandinavian pool. 
Of course it has to be considered from the very beginning that 
these tariffs are drawn up to fit entirely different conditions, and 
that American underwriters, in ~xing their own rates, can in no 
way consider them as a precedent. However, they give a good in- 
sight into the lines along which the pool carries on its business 
and into the opinion of the Scandinavian companies about aviation 
insurance in general. 

Actually there are two tariffs available, one of which applies to 
machines heavier than air; the second of which applies to machines 
lighter than air. I might say that the basis on which they were 
drawn up, was most probably the same as that of the American 
tariffs, namely, a certain number of governmental figures pertain- 
ing to military and naval flying and a great amount of guess work. 
In fact the pool itself does not consider them as tariffs in the usual 
sense of the word, but merely as a set of instructions, to be used by 
the central rating office in a general way, when fixing the rate 
for a special risk. I may here quote from the "General Condi- 
tions of the Pool": 

"As  aerial voyage risks are singularly nnequal regarding the 
machine, the pilot, the rates, etc., and as the corresponding pre- 
mium has to be changed very promptly, it has not been possible to 
work out any premium tariffs in the usual sense which could be 
used by the company withou~ further reference. Ungl further 
notice the premium will be fixed for every single case by the depart- 
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merit managements, for the guidance of which the pool management 
has fixed certain minimum prenium rates." 

The order of th~ two tariffs is as follows: 
Tariff number one covers: accident, liability and so-called 

"transport" insurance; that is, insurance against all risks per- 
taining to the ship itself or ~ it~:~ cargo. 

Tariff number two is less developed mad provides, so far, for 
accident and liability insurance only. 

Accident Insurance.--Accide:at insurance is issued either as a 
trip or as a period policy, and is given as a complimentary cover 
to a usual accident policy which has already been, or is still to 
be taken out. The applicant i~. subject to a medical examination. 
The highest amount of insurance granted is Kr. 100,000 and the 
minimum premium is fixed at :Kr. ~0. Beyond that amount the 
rates are graded according to t ie  relation between the assured and 
the use made of the machine; they are different for private owners 
operating their own machines, for pupils and teachers of a flying 
school, for employees and workmen of an aircraft factory, and for 
third parties attending a flight as passengers. The rates are gen-.~ 
erally fixed for one, three, six or  twelve months, except for pas- 
sengers who pay the premium o::[ their trip tickets according to the 
route then intended to fly; for instance, Stockholm-Copenhagen, 
Stockholm-Christiania, or ChrL, Itiania-Goteborg, etc. 

.~'~bility Insm'cmce.--The cover given under this line amounts 
to Kr. 50,000 for one person ~,nd Kr. 150,000, for one accident, 
together with Kr. ~0,000, for property damage. The rate is 
different for private flying machines, for flying schools, for in- 
dustrial demonstrating and delivery flying, and finally for com- 
mercial flying in general. All premiums are computed on a one 
year basis and the first hundred: kroner of every plane are charged 
against the assured. This is a kind of exclusion of small losses, as 
it is practised by the American :aircraft underwriter in the aircraft 
collision line. Other important features of the Scandinavian 
policy are the exclusion of all flights between one hour after sun- 
se~ and one hour before sunri:se; furthermore, the right of the 
company to cancel the policy within four days after any loss. The 
question of the qualification of:the pilot bears a certain, although 
very limited, importance for thi:s line, inasmuch as flights executed 
by non-certificated pilots are not covered by the insurance. 

In this connecgon I may meation that the Scandinavian tariffs 
do not appear to provide for that line of business, which is prob- 
ably the most interesting one if or the present meeting, namely, 
compensation insurance. As you will have remarked, this cover 
is contained to a certain exten{; under the heading "Liability In- 
surance," but nowhere is it de~:~lt with as a separate line of busi- 
ness, and I am at a loss to say exactly how far it comes under the 
scope of the activities of file pool The reasons for such an apparent 
lack of an important line of thi~ business may be different in each 
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of the four Scandinavian countries, but most probably i t  has to be 
sought either in the absence of componsation laws at all or if there 
are any, in their limited application. 

Transport Insurance.--As I have mentioned before, the Scan- 
dinavian pool includes under this heading all damage sustained 
by the ship itself or by the merchandise and other kinds of cargo 
transported in it. Consequently transport insurance covers the 
risks of landing, falling, striking against fast moving objects, 
collision, fire, explosion, lightning, and theft. "Variation of the 
rate is made according to whether the machine is used for pleasure, 
for instruction, for demonstration, or for general business purposes. 

I have intentionally abstained so far from reading any figures, 
either concerning rates of premiums. Of course such rio, ares are 
contained in the tariffs, but as the amounts, terms, the currency 
and all other general items that they refer to, are entirely different 
from the American ones, I feel tha t  their indication would be of 
very little interest. The knowledge of European rates is only of 

~value for an American underwriter if he can eompare them with 
his own, that means, if all pertaining points are brought on an 
identical basis. In our case, however, such a procedure is extremely 
difficult, and if I try ~o do it for a few rates, in spite of all 
obstacles, I am aware myself, more than anybody else, how limited 
the correctness of my figures is. 

The first comparison I have made covers rates for personal aeci- 
dent. A private (>whet piloting his own plane pays under the 
tariff of one of the leading American companies $15 on a principal 
sum of $100. The same man while flying in Scandinavia would 
pay Kr. 12 on Kr. 1,000. If  an owner is not piloting, but travel- 
ing in his own plane as a passenger, he pays in the United States 
$8 on $100, while in Scandinavia the rate is the same as men- 
tioned above, namely, Kr. 12 on Kr. 1,000. 

In property damage and liability insurance a comparison shows 
the following: 

A sea plane used for pleasure pays for property damage the 
following in the 17. S. and Scandinavia, respectively: 

$ 5.00 on a cover of $ 100.00 
Kr. 3.75 on a cover of Kr. 1,000.00 

The liability rate on the same plane would be in the United States 
and Scandinavia, respectively: 

$ 1.00 on a cover of $ 100.00 
Kr. 1.50 on a cover of ]~r. 1,000.00 

I f  the ~ m e  plane is used for commercial purposes, the property 
damage rate is in the United States and Scandinavia, respectively: 

$ 5,00 on a cover of $ 100.00 
Kr. 9.375 on a cover of Kr. 1,000.00 
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On liability insurance, the rates are respectively for the United 
States and Scandinavia: 

$ 1.00 on a co~er of $ 100.00 
Kr. 3.75 on a cover of Kr. 1,000.00 

I f  a land plane is used for pleasure, it pays for property damage 
in the United States and Scandinavia, respectively: 

$ 5.00 on a cover of $ 100.00 
Kr. 7.50 on a cover of Kr. 1,000.00 

For liability insurance: 

$ 1.50 on a cover of $ 100.00 
Kr. ~.50 on a cover of Kr. 1,000.00 

Finally, the rates for a Zand plawe used for commercial purposes, 
for property damage, for the United States and Scandinavia, are 
respectively : 

$ 5.00 on a cover of $ 100.00 
Kr. 15.00 on a cover of Kr. 1,000.00 

and for liability insurance: 

$ 1.50 on a cov.~r of $ 100.00 
Kr. 9.00 on a cover of Kr. 1,000.00 

The most striking conclusion tc be drawn from this comparison 
is doubtless the extremely low le~"el of the European rates: The 
limited time does not allow me to discuss the reason for this fact, 
but for general information I ma3: mention that this difference be- 
tween European and American rates shows not only here but, as 
far as I know, in most lines of insurance. I may refer here to the 
general fire rates, which in Europe are always at least one fifth of 
those in the United States. 

All of the foregoing remarks a!:e based exclusively on informa- 
tion and documents, and not o~L personal investigation. Their 
value is, therefore, very limited a~Ld I myself am eager to amplify 
my knowledge of European aviation insurance by personal study. 
I hope to visit Europe this sumn/er and to spend a good deal of 
my time on aviation insurance, ~md I trust, after my return in 
September, to be able to report more completely and more accurately 
on aviation insurance in Europe ttLan I can at the present time. 

CONTRIBUTED BY INFOR~ATION DEPARTMENT, MANUFACTURERS 
AIRCRAFT ASSDCIATION.* 

1. Mr. Cowles points out that ihe field for aircraft insurance is 
limited. The uses of aircraft from the underwriters' point of view 
may be placed into two classes, g~)vernmental and civilian. I t  is 

* This memorandum was  prepared and presented to the Society upon the 
invi tat ion of the President.  
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with the civilian use of flying machines that we are most concerned, 
because federal agencies will either take care of their own insurance 
or be guided by the rules governing commercial aviation and its 
insurance. Though the development of commercial aviation dates 
only since the sig'ning of the armistice, it is rapidly progressing past 
the point where the public considered the airplane or dirigible only 
a dangerous toy. People now take aviation seriously. They are 
being impressed daily with the idea that one day everybody will 
have an opportunity to fly. They naturally look to the insurance 
companies for protection. This is where the actuary enters. This 
is where the actuary looks to those engaged in commercial aviation 
for correct f ibres and statistics. 

Commercial aviation is slowly but surely becoming an established 
fact. Transportation companies are being organized in every state 
in the Union. These companies, many of them at present only 
entering upon the capital-seeking stage, propose to carry passengers, 
freight, mail and express. They have charted routes between large 
cities. They have interested all the trade bodies along their aerial 
right of way. These chambers of commerce or boards of trade are 
in turn spurring on their municipal governments toward the estab- 
lishment of municipal landing fields, air terminals whereon the 
planes may alight for passengers and freight and for fuel and 
supply. 

A recent survey made by the l~anufacturers Aircraft Association 
discloses that at least fifty aerial transportation companies are in 
process of organization. Some of them will never get beyond that 
point, it is true, but the others, if properly officered and financed, 
have wonderful opportunities for expansion. 

Then there are industrial and engineering concerns which have 
been compelled to adopt airplanes to facilitate transportation on 
certain occasions. Trial of this new vehicle has frequently resulted 
in keeping a certain number of planes for the important duty of 
carrying company officials or papers, often supplies and payrolls. 
It would be impracticable at this writing to check up the number 
of private industrial organizations actually employing the airplane 
daily. There are, perhaps, a hundred. More important for our 
purpose, however, is the fact that the number is gradually in- 
creasing. 

The companies using aircraft and trying to place it on a paying 
basis are increasing. TBere is a real tendency on the part of all 
manufacturing and operating companies, such as the passenger and 
freight Carrying services, to practise straight flying, eliminating the 
element of risk attached to exhibition, stunt or trick performance. 

Aircraft are being used for pleasure travel. While the newest 
commercial machines, produced by representative manufacturers of 
America, have not yet been placed in quantity production, there is 
every indication that, given fhe proper encouragement, quantity 
production will be possible. Mr. Cowles has ably discussed the 
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handicaps that aviation must overcome before we reach this state. 
Chief among these are the expenz~e, both initial and overhead, and 
the risk. Quantity production will reduce the expense. Aerial 
laws and increased efficiency in design and structural stability will 
go far toward reducing the disk. Of these two needs we will write 
at greater length after considering the lighter-than-air, or dirigible 
type of commercial aircraft. 

2. Mr ~owles sees danger in t~e use of ir~flammable gas in dir- 
igibles. Lighter-than-air machin.~s are not yet used to any extent 
commercially; that is, in Ameri(a. Great Britain and Germany 
are leading the world at present in the use of dirigibles for the 
transportation of passengers and !!reight. Both countries favor the 
dirigible for long distance flying as well as for carrying great loads. 
They believe that lighter-than-air craft are more practical and eco- 
nomical where long hauls and heavy loads are to be considered. 
Yet, neither Great Britain nor Germany looks for a general em- 
ployment of dirigibles wi~in the next five years; this because of 
the prohibitive expense involved iU construction of both machines, 
hangars and terminals. On the other hand, it is pointed out by 
airmen in all countries, that if tlle Government finds it profitable 
to employ dirigibles in time of War, their use commercially would 
create a valuable aerial reserve, one that could not be created over 
night. 

The same care enters into the building of a dirigible that entails 
the production of a large steamship or man-of-war. I t  requires 
months to build dirigibles, even ~fter the design has been proven 
feasible. I t  follows that much ca)ira] must be available to finance 
a dirigible transportation line. 

Now, as to the fear of inflammable gases. The discovery of 
%elium, a non-inflammable gas, i!a the latter months of the war, 
opened up a new field for the lighter-than-air machines. Helium, 
it is expected, can be manufactur.~d in sufficient quantities and at 
a not unreasonable cost, providing factories are especially built. I t  
is a by-product of natural gas. When we have facilities for the 
production of helium no longer i~ill hydrogen be used either for 
reasons of economy or eonvenienele. But on account of the great 
capital investment required no one looks for a general use of 
dirigibles within the next few ye)rs, though important plans are 
being completed for dirigible lin(,s in this country to-day. I t  is 
therefore logical that we base o~r conclusions on the increasing 
popularity of the airplane, a motor-propelled body with wings. 

3. Mr. Cowles believes that the field for aircraft insurance is yet 
to be developed. Mr. Cowles is of ithe opinion that the field for air- 
craft insurance is yet to be develop~?d. We believe that he is correct 
in his opinion. But we would qualify his next statement to the 
effect that aircraft themselves "~re yet to be manufactured and 
sold." This was doubtlessly true: at the time of compiling the 
figures on which Mr. Cowles base~ his conclusions. But that was 
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ten months ago. The war machine was then being sold for sport 
and passenger-carrying purposes, invariably to ex-service men who 
saw in it  a medium for continuing the fascinating sport which took 
thousands of our young men into the Air Service during the war. 

Finding that they could realize quicker and larger profits from 
exhibition flights rather than from straight commercial flying, the 
pilots owning their own machines for several months continued to 
impress ~pon the public consciousness the erroneous belief that the 
flying machine was a dangerous toy and the person who travels 
through the air a daring adventurer. But the last few months have 
brought about a change, as romantic as it is radical. 

The designers and manufacturers, realizing that the war machine, 
buil~ with the element of speed and maneuverability as prime essen- 
tials, did not combine stability and airworthiness required in a safe 
commercial machine, set about to design machines for civil and 
commercial use. And they are succeeding. Here in America 
several companies have brought out, since January last, machines 
that are as safe, all things considered, as any other vehicle on earth. 
That  is, the machine itself is as safe. Planes do not fall to earth 
any more, nor do they tear apart in mid-air. Expert  engineering 
based on the laws of physics has provided against this. Before the 
war a machine when completed was taken out to the flying field and 
the entire staff gathered about to see if it  would actually fly. 
To-day all %l~e experimenting is done with models. When the 
finished machine goes out of the shop, the pilot knows it  will fly. 
I t  may possibly require certain improvements, but these are confined 
to details. 

There are at least ten American commercial machines of radically 
different types on the market to-day--all built for straight flying, 
all, by actual test, both on the field and in the air, as safe as a 
niotor car or other conveyance that travels faster than fifteen miles 
an hour along congested highways. While there are fewer than two 
hundred of fllese machines in commercial use to-clay, there are more 
than that number of persons endeavoring to sell commercial air- 
planes and flying boats. 

These American machines car~. from one to ten passengers. 
Some of them are designed to carry 1,500 pounds of cargo, mail or 
freight. They are in operation to-(lay, on the aerial mail routes 
between New York and  Chicago, or on the aerial freight routes 
along %he Atlantic or Pacific Coast or in ~ e  Middle West. 

Airplanes are being use(] to-day for actual transportation pur- 
poses. The next generation will know as much about airplanes and 
flying as we to-day know about the automobile. The hardest task 
before us is fo prove that the airplane is really as safe as we know 
it to be. Twenty years ago there was the same general apprehen- 
sion regarding automobiles and fifty years earlier railroad travel 
was considered as a hazardous, nncertain adventure. 

The field for aircraft insurance is yet to be developed to be sure, 
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but if we do not attempt to do i;he thing over night and follow a 
plan dictated by ordinary business prudence the development should 
progress satisfactorily and eertai:fly. 

4. Mr. Cowles says: "Will the history of the railroads, trolleys 
and automobiles be repeated in the future history of aircraft?" 
The history of all transportation facilities is replete with scorn, 
doubt, wonder and then final acceptance on the part of the public. 
As Mr. Cowles states, we find Something in the motor car more 
closely approxim'ating aircraft than anything else. The motor car 
was at first used as a sport machine. The public at large feared 
and hated it, but years later came to accept it as a legitimate means 
of transportation. Present facts being more easily checked up than 
predictions of the future, what do we find to-day ? Whenever a man 
considers flying, the first thought that strikes him is whether or not 
it is safe. He pauses to weigh his chances in the air, much as you 
and I in the early days of the re)for car hesitated before climbing 
in alongside the driver of that old oneilunged red-devil. 

To-day the deaths and injuries per mile via air are not only 
smaller but the percentage of contestants finishing is greater in the 
aerial races despite ~hc unquestionable fact that conditions under 
which the two kinds of speed contests are conducted favor the 
motor car. 

We venture to suggest, also, t~mt the aerial races of to-day are 
real races, and not tours, and as such can no more be compared to 
commercial aviation than the speedway even~ of motordom can be 
used to prove the dangers of boulevard touring, Let us compare 
the conditions under which the air race ~nd speedway competitions 
were held. Take the matter of distance. The New York-Toronto 
air race, held in the summer of :i.919, covered 1,042 miles and the 
transcontinental air ~ace later the same season 2,701 miles. 

The longest motor contest of the year was the 500-mile race on 
the Indianapolis Speedway. The physical conditions of the course 
favored the motor car. The drivers on a bright clear day, after 
weeks of practice which had made them familiar with every well- 
paced inch, circled a banked course which had been prepared for 
them at a cost of hundreds of tkousands of dollars. In their kits 
were everything which their skilled mechanics required to insure 
perfect performance of man and machine. 

Compare these conditions with those under which the transcon- 
tinental race between New York e,nd San Francisco was held. The 
army fliers were required to make twenty stops on as many fields, 
no two landing places alike, and on all twenty fields practically 
negli~ble sum of money expended. Many of the pilots had never 
flown cross-country before. Individual resourcefulness was put to 
~he hardest test. 

The following figures have beeri set down, computing the number 
of miles per fatality, considering: ~he full distance, of course, for 
~he machines which finished an,l half the distance as a general 
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average travelled by the machines which failed to complete the 
course. 

Indianapolis  Auto  Race 1919 : 

Distance . . . . . . . . . . . . . . . . . . . . . . .  500 miles 
Highest speed . . . . . . . . . . . . . . . . . .  110 m.p.h. 
Winning average . . . . . . . . . . . . . . .  88 m.p.h. 
Machines started . . . . . . . . . . . . . .  33 
Machines finished . . . . . . . . . . . . . .  15 (45 per cent.) 
Deaths . . . . . . . . . . . . . . . . . . . . . . . .  3 (4,000 machine 

miles per death) 

New York-Toronto  Aerial Race:  

Distance . . . . . . . . . . . . . . . . . . . . . . .  1,042 miles 
Highest speed . . . . . . . . . . . . . . . . . .  135 m.p.h. 
Winning average . . . . . . . . . . . . . . .  128 m.p.h. 
Machines started . . . . . . . . . . . . . .  52 
Machines finished . . . . . . . . . . . . . .  30 (59 per cent.) 

• Deaths . . . . . . . . . . . . . . . . . . . . . . . .  0 (42,722 machine 
miles and no deaths) 

New York-San  :Francisco Aerial Race:  

Distance . . . . . . . . . . . . . . . . . . . . . . .  2,710 miles 
Highest speed . . . . . . . . . . . . . . . . . .  135 m.p.h. 
Winning average . . . . . . . . . . . . . . .  120 m.p.h. 
Machines started . . . . . . . . . . . . . .  62 
Machines finished . . . . . . . . . . . . . .  31 (50 per cent.) 
Deaths . . . . . . . . . . . . . . . . . . . . . . . .  7 (17,940 machine 

miles per death) 

I n  the transcontinental  air race, all other conditions forgotten for 
the moment,  the number  of entries and distance travelled gave ten 
times the opportuni ty for accidents and failures tha t  the Indian-  
apolis race gave. The speed figures show that  the strain on air- 
plane and engine are as great  as tha t  on racing car and motor. 

The transcontinental  air race served two purposes. (1) Educa-  
tional, that  is, showing the public the possibilities in aerial travel, 
and (8) experimental. I t  served to lay *he first t ranscontinental  
aerial rou~e in any way resembling the aerial highway of the future.  
The experiment of laying out a course across the Uni ted  States with 
twenty stops at intervals of not  more than 180 miles and then 
having file pilots find these spots by means of maps, compasses and 
general sense of direction was successful. When these fields are 
properly leveled off, connected up by emergency fields, and di- 
rectional wireless and then flown over by pilots familiar with their 
every feature, aerial traffic will have entered into its own. 
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Inasmuch as the belief has teen expressed that great danger 
attends diri~ble flights, the following is offered: 

The history of real airship (lighter-than-air craft) flying in the 
United S%ates dates from early in 1917. There have been con- 
structed since then approximately 60 gas-filled airships for use in 
the United States. Nearly all ¢f them, however, were for Naval 
use, and were flown under war or  training conditions. Pilots have 
taken chances with fl~ese ships thst one could hardly expect them to 
take in peace times. Yet it is in~!ercsting to note the kind of acci- 
dents occurring and their causes. 

(1) Fire. Three cases: 
(a) Car caught fire on the ground from careless handling of 

gasoline. Instead of extinguishing the fire, the crew liberated the 
airship;and the fire spread to the, envelope. No fatalities. 

(b) Ship caught fire on the ground from unknown causes. No 
fatalities. 

(c) Ship caught fire in the air;' presumably due to a chance elec- 
tric spark at the gas valve at the moment when gas was escaping. 
Two passengers saved by parachute. Three others killed. 

Static electricity around the value is practically the only danger 
in connection with using hydrogein gas. This subject is being in- 
tensively studied and promises ~(~, eliminate such accidents in the 
future. Airship builders assert tt,at all available figures prove that 
in the whole history of airship ttying there have been only four 
disasters due to the ship catching fire in the air. I t  is considered 
possible that only one oi these was !caused by use of hydrogen gas. 

(9) Damage i~ forcecl landings (not at regular flying fields). 
Ten cases on ~ecord. 1#o fataliti(s. 

(3) Damage due to wind. Two cases: 
(a) Ship was landed and hel5 by ground crew without aid of 

hangar or mooring attachments. Later blown loose in wind storm 
and lost at sea. 

(b) Ship was blown against haligar by strong gust of wind which 
ripped the envelope. No fatalities. 

Note--Such accidents will be eliminated by efficient mooring and 
housing apparatus. 

(4) Collision. 
One case: A student pilot steered into a kite balloon which was 

anchored. No fatalities. 
(5) Loss of control at sea. Rescue and salvage by steamship, 

involving damages to airship. 
(a) Due to rudder failure. 1~(, fatalities. 
(b) Due to engine failure. NO fatalities. 
Practically all airships now carry wireless, thereby making rescue 

as certain as that in the case of steamships, with the added advafi- 
rage of more often being able to kele p longer afloa~ and adrift in the 
air than in the case of vessels. 

The following figures of dirigible balloon flights at the Goodyear 
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Balloon School and Naval Air Station at Akron, Ohio, may be of 
interest. They cover flying during the entire period of the war: 

Number of dirigible flights . . . . . . . . . . . . . .  769 
Num"oer of passengers carried . . . . . . . . . . . .  2,711 
Time in the air . . . . . . . . . . . . . . . . . . . . . . . . .  632 hours 
Approximate distance flown . . . . . . . . . . . . . .  25,280 miles 

Those figures show the activities at only one air station. 
As to the types of policies desirable for airships, aeronautical ex- 

perts believe that fire, tornado or wind damage and travelers' acci- 
dent tickets are most important. 

I t  is considered most desirable to base a travelers' accident ticket 
on the length of time to be occupied in making the flight, such as 
making the premium so much per hour or fraction thereof. 

So much for the safety of aerial travel. What are its needs at 
present ? 

5. Mr. Uowles asks if  aircraft will be as economica~ to operate as 
the auto truck and motor car. The cost per mile of operating air- 
craft is somewhat more than that of any other vehicle. But when 
one considers that aircraft travel in a straight line this overhead is 
reduced considerably. In fact, there are persons who assert that 
given any known distance, the airplane can traverse it at less ex- 
pense per pound load than any other vehicle, this due to the economy 
of the straight line. The question remains, will the airplane get 
its load there surely and safely ? 

Aviation makes such universal appeal that it is comparatively 
easy to raise capital by popular subscription for new aeronautical 
enterprises. One of the perils of the present situation lies in the 
fact that it is easy to capitalize this enthusiasm and public spirit, 
provkling money for the development of aviation enterprises that  
are doomed to failure because a proper foundation has not been 
prepared. 

I t  is hardly fair to assume that the airplane can get its load to a 
given destination swiftly and surely without outside aid. At the 
present time the right to fly over your property has not been 
definitely determined. No law has been passed establishing and 
limiting the liability of the operators of private aircraft. Suitable 
terminals, airports, landing fields or repair stations do not exist. 
Methods of signalling must be improved, and new methods adopted 
for flying in bad weather and navigating at night. There must be 
a vast amount of preparatory work before an aerial transport com- 
pany can operate on a re~flar schedule. 

Lives and money unnecessarily sacrificed in premature attempts 
to force the development of commercial aviation upon conditions 
wholly artificial, will tend to restrict a permanent and reasonable 
growth of aviation in America. One of the great handicaps of 
aeronautical development for many years has been a tendency to 
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overstate and promise successe~ far beyond the actual power of 
possible achievement. 

If we are going to successh'dly establish in the public mind 
through experience the truth th~it aviation is something more than 
the use of dangerous ~oys, we must recognize ~acts, face them and 
state them. Popular imaginatic'n starting with the true facts will 
provide all the stimulus required. ~Ianufacturers and designers of 
aircraft are united in their opinion that something along these lines 
must occur if commercial aviation is to develop to the point of 
popularity and pecuniary success. 

(a) The enactment of a federal code establishing control of the 
air and authority for ~he administration of such control; followed 
by concurrent legislation in all the several states providing "Rules 
of the Air Lanes," and inspecti:m and licensing of machines and 
pilots. 

(b) Establishment of aerial h~!.rbors for land and water craft, de- 
velopment of a system of meteorological and radio information for 
all aviators. 

(c) CoSrdination in Washingtlon of the various conflicting Gov- 
ernment activities having to do! with the purchase, operation or 
scientific development of aircraft: 

(d) Adoption by the government of a constructive aeronautical 
policy which will make it possible for capital to remain in the busi- 
ness and thus insure maintenam~e of a basic aircraft industry for 
purposes of commercial development and national defense. 

All of these present needs are: imperative if aeronautics is to be 
worth the attention of insurance., companies. Wise and just laws 
protecting aviators, property own;~rs and passengers of aircraft will 
automatically form the basis for' insurance rates. Until we have 
these laws, there is no telling j ls t  what irresponsible persons will 
do with flying craft. They ma:~ endanger themselves, their ma- 
chines, their passengers or the p~operty and property owners over 
which they attempt to fly. Av'ation must be controlled by the 
government as far as inspection a'nd licensing of .aircraft and pilots 
are concerned. The government must see to it that aerial law is 
made uniform throughout the Ur'i~ed States. 

Then we will find the safety firi~t program in operation, inventors 
encouraged to develop new and improved types of flying machines 
and the public less prone to dou[t their practical value. Once re- 
move this subconscious antagonism on the part of the general public 
and insurance companies will add aeronautical departments just 
as they were compelled to establish automotive branches a few years 
ago. 

3IR. EDW. R. ]TARDY: 

The President asked me to disimss the fire phase of Mr. Cowles' 
paper on Aircraft Insurance. 

You will recall that ~vhen the Century Dictionary was first pub- 
23 
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]ished, in its preface or introduction the editor stated that in many 
cases the origin of words could not be discovered. He added that 
the fullest search in many cases only led to what they must call a 
negative result, that is, the origin of the word must be put down as 
unknown. I am very sorry, but that is the report I must bring to 
you on ~he fire phase of the aircraft insurance. I have communi- 
cated with all those both here and abroad who were engaged in this 
form of insurance only to ascertain a negative result. There is no 
experience, which of course is what we ought to have, to make my 
remarks of any value. Like the editor of the Century Dictionary I 
can only report a negative result. So far as any experience in this 
form of loss is concerned, it is still to be experienced. 
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ON THE GRADUATION OF FREQUE:~CY DISTRIBUTIONS--H, C. CARVER. 

VOL. VI:, PAGE 52. 

WRITTEN DISCUSSIOn. 

MR. A. t i .  $~0WBRAY : 

Mr. Carver's very interesting paper begins with the observation 
that the graduation of frequency distributions is that branch of 
actuarial and statistical theory which has been most neglected--in 
America, a~ least. I t  is true :~hat the graduation of frequency 
curves has not been given much sZ~udy in America; although Ameri- 
can actuaries have given very considerable attention to the correla- 
tive but more specialized work %f graduation of mortality tables. 
In our casual .ty work, so far, we have had little occasion for the 
use of such graduations, but I believe Mat in the course of time the 
occasion for such work is apt to 'develop not infrequently. 

In dealing with the Pearson s/stem of curves, Mr. Carver raises 
no question as to their practical sufficiency, but calls attention to the 
vast amount of work involved in freaking such a graduation. From 
having undertaken one or two such graduations, I can testify that 
he does not overestimate the amount of work so required. 

In Section I I  of his paper Mr. Carver ve.ry frankly admits his 
indebtedness to Prof. Pearson's original suggestion in his approach 
to the problem, which is indeed :evident from the similarity of his 
basic equation to Prof. Pearson'i~. I t  is rather surprising to find 
that the finite difference equation works out a simpler method of 
graduation than is developed b':r the method based upon the in- 
finitestimal calculus. I think i[ is a usual experience that finite 
difference formulae are more ccmplicated and solutions by this 
method apt to be more difficult. 

While the simplicity of l~fr. Ca{:ver's formula is a great advantage 
over Prof. Pearson's, it seems %0 me there are certain apparent 
advantages about the Pearson system which may, however, in the 
end prove not to be real advantages after all. The several distinct 
forms of Pearson's equations indicate a law of formation determined 
by the constants and a different l~'.w of formation in each case. Mr. 
Carver's formula is universal and'he does not distinguish, in setting 
forth its forms, the different ty%es of distributions. It  must be 
true, however, that varying relatl"*ons between his constants, similar 
to the varying relations between' the constants in Prof. Pearson's 
basic equation, define the differer!t types of curves quite as sharply 
as they are differentiMed in the Pearson system, an(] it is perhaps 
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to be regretted he has not dealt with this phase of the matter and 
the determination of characteristic points in the distribution in 
terms of the constants or moments. 

A mathematical law of formation with certain constants to be 
determined from the characteristics of the particular material to 
be used is sometimes of substantial advantage, even though the law 
itself is somewhat complex. As an i lhstrat ion of this, we may 
recall the long search for a law of mortality, and while a definite 
law has not been established, the approximations thereto developed 
by Makebam have been of very great value to actuaries. In  Prof. 
Whitney's reasoning underlying the present experiehce rating plan, 
:frequency curves were also made use of, assuming a certain law of 
:formation of a curve, although for the purpose he had in hand it 
was not necessary to know the precise constants. Mr. Carver's pro- 
posals do not appear to lead to a law which may be used in this 
way. On the other hand, some of Prof. Pearson's formulse are so 
complex that it hardly seems likely they would be of great use in 
a similar investigation of basic principles. 

The equations between the constants developed in Section I I I  by 
]~ir. Carver are developed in accordance with what is known as the 
"method of moments." I t  occurs to me there may be a sufficient 
number of our members not familiar with this method that a brief 
word of explanation may be valuable. The name of the method is 
derived from the mechanical principle of moments and the fact 
that in calculating physical moments the force applied at a given 
point is multiplied into its lever arm. The abscissa of a given func- 
tion may be considered as equivalent to the lever arm and the 
ordinate to the measure of force applied at that point. In accord- 
ance with this analog}', the first moment of a given function about 
a given point is taken as the sum of the products of the successive 
Yalues of the function (the ordinate) and the first power of the 
variable (the abscissa). The second moment is the similar sum of 
the products of the function and the second power of its variable, 
and so on. The method of determining the constants of the formula 
by this means is by calculating the successive moments from the 
original data and from the formula to which the data are to be 
fitted and equating the successive moments in the two distributions. 
The moments calculated from the formula must of necessity be ex- 
pressed in terms of its constants, and in this way enough simultan- 
eous equations are formed involving the constants of the formula to 
enable their determination. 

There is an unfortunate printer's error in some of the group of 
equations ( I I ) .  The exponent of the factor r - - 1  in the second 
term on the right of each of these equations should be tb, e same as 
the exponent of the factors s - -  1 in the first term. The shortening 
of the work so indicated may perhaps be made more clear if the 
work which is actually to be undertaken were set forth in schematic 



DISCUSSION. 349 

form. The following column heads would indicate how the work 
might be done : 

O) (2) (3) (4) (S) 
x f~ zf~ ~ x~'f~ etc. 

The powers of the successive terr.]s may be copied on the sheet from 
tables and then each term be mtltiplied by f~, setting up the value 
in a machine and multiplying acr.oss the line before dropping to the 
next line. The totals then being' summed, the formulse here quoted 
may be applied to the total. I t  occurs to me that perhaps l[r. 
Carver may be able to suggest .a summation method of determining 
the moments after the manner frequently used in fitting data to 
Pearson frequency curves. 

There is also an unfortunate ]!:.rinter's error in equations on page 
56, with the exception of Equation IV, which error likewise occurs 
in several places subsequently i::1 the text, namely, the writing of 
v for v. The error is perhaps excusable in view of the similarity of 
the characters, but it is regrettable that it was not caught when the 
proof was read. 

The comparison between the constants in Mr. Carver's gradua- 
tion formula and Pearson's basic differential equation is very inter- 
esting and suggests that in this way l~Ir. Carver might be able to 
set forth the relations between the constants in his formula which 
will distinguish the different types of curves and perhaps indicate in 
terms of the constants, as is pos:sible, with the Pearson system, the 
location of the mean and the mode and the measure of skewness, the 
characteristics above referred to.: 

The illustrations used seem well adapted to show the use to which 
the system may be put, but Exan:ple II  seems to me ill chosen from 
another point of view. On exslmination of Chars II, ]t will be 
noted that the greatest maximum' is at $24 ; the next greatest at $21, 
with other pronounced maxima hg $14, $12 and $30. The gradu- 
ated curve does not show any Such distinctive points. When we 
note that $24 per week is the w(ekly wage corresponding to $4 per 
day for a six-day week, that $2] per week is the weekly wage cor- 
responding to $3.50 per day for!a six-day week or $3 for a seven- 
day week, that $14 is the weekly wage corresponding to $2 per day 
and seven days per week, that $1: ~, is tile weekly wage corresponding 
to $2 per day for a six-day wee],:, and $30 is the weekly wage cor- 
responding to $5 per day and a six-day week, we will appreciate that 
these are characteristic variations: in the curve, and the general rule 
as to graduation that characteristic features are not to be graduated 
out ought generally to apply. 

If  by graduation of a series of 'figures the correlation in the varia- 
tion of two variable attributes may be made more clear, then we are 
justified in graduating and destr:~ying to some extent certain char- 
acteristic features, and even then the value of the correlation study 
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is to that extent diminished. But unless the g~:aduation can serve 
some useful purpose along these lines, I think the general opinion is 
that it is better to attempt no graduation. I happen to know that 
about a year ago the Actuarial Committee of the New Jersey Rating 
Baard was working on a correlation problem along these lines 
(upon which, however, we did not get satisfactory results) and Mr. 
Carver made this graduation for us to assist in that work. I think 

i t  is a bit unfortunate that he has chosen it as an illustration of 
~is method and I ilave criticized the graduation of these figures 
mainly to bring sharply to the attention of students first taking up 
this type of work the impropriety of so graduating statistical data. 
As Mr. Carver puts the graduation forward as an illustration ot~ 
method rather than a result for use, the criticism does not apply 
with the same force. 

Mr. Carver's Example IV, where one basic series is split into two 
others, is interesting and illuminating, and particularly his ex- 
pression of views, in comparison with those held by l~fr. Fisher, are 
also interesting. My own personal view does not agree entirely 
with either that expressed by Mr. Carver or Mr. Fisher. I am 
willing to grant that a mortality table might be constructed from 
the records of death only if all the deaths were properly assigned to 
causes and if the varying causes were found to have clustering points 
about certain ages and file frequency distribution of deaths from 
those causes around the clustering point could be fully worked out. 
The difficulty is that it is clearly impossible to work out a frequency 
curve for each particular cause of death and that variation in the 
judgment exercised in selecting the causes to be grouped may give 
entirely different age distributions of death entering into the several 
frequency curves. I t  would also appear that the relative scales of 
the subsidiary curves would depend on the age composition of the 
population contributing the deaths, ~nd this would not be known. 
My view, therefore, is that while it might be possible so to construct 
tables, it is exceedingly dangerous to do so without much greater 
knowledge than I believe we now possess, and the danger is en- 
hanced by the absence of a criterion by which to judge results when 
the table is done. 

The comparisons in Section V of the paper between Charlier's 
Type A curve ,and Prof, Pearson's system and Char]ier's Type B 
curve and l~{r. Carver's are most interesting. 

I t  is to be hoped that Mr. Carver's paper may lead some of our 
other members wi~h a natural inclination for higher mathematics 
to give us further papers along these lines and thus in time develop 
a facility for handling the mathematical side of our statistical work 
by the most highly developed modern methods. 

~fR. R. IIENDEI~SON: 

Mr. Carver has rendered a very practical service to all of us by 
calling attention to the possibility of using a law of frequency dis- 
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tribution based on finite differences in place of Pearson's system of 
curves based on a differential eqlation. While many of us will con- 
tinue to feel that Pearson's system is from the theoretical side more 
satisfactory than that proposed~ we will all recognize that in prac- 
tical application the final results are likcl), to be for all practical 
purposes identical. While ]~'[r. Carver's formula presents advan- 
tages arising from the uniforln::ty of method applicable to all dis- 
tributions, I cannot but think, however, that tie feels somewhat too 
strongly the difficulty of applying the Pearson system. 

In the monograph on Graduation published by the Actuarial So- 
ciety as No. 4 of its series of aet:~arial studies the authors give a set 
of equations for determining the constants and an examination of 
these equations will show that the only point where difficulty arises 
in practical application is in connection with the constant k and 
here ]~Ir. Carver's method of using an arbitrary constant and then 
applying whatever ratio is necessary to bring out the correct total is 
equally applicable. 

I t  is unfortunate for the contort  of the student who wishes to 
read this paper that the printer has apparently substituted the italic 
v for the Greek letter v over a e¢)nsiderable proportion of page 56 of 
the text. I also regret that t:he author found it convenient to 
designate by the letter 8 a function analogous to the reciprocal of the 
function designated by that letti,,r in the Actuarial Society study. 

The analogy between the difference equation of Mr. Carver and 
the differential equation of Pearson is to my mind more clearly 
brought out if the former is put in central form, thus 

~Y_2 _ Y*+t --  Y~-i  (el --  c3)(z - -  ½) + (c2 -- c4) 

c~ + c3 c2 + c4 ~,w ½(y~+~ + w-O (x - ½)3 + _ _ ~  (x - ½) + 2 

P3 
- -  -- -- 2(5 - 6 y ) x  

~2 

-~(8 -- 9y) + v2(4 - 3y) + V--ax + (2 - 3y )x  2' 
/2 2 

where 
1 

~ i + 4 - - - -  
V2 

Y -  1 "  
~2 + 3 - - 

V2 

Compare this with Pearson's equation in the form 

/~3 2 ( 5 -  6y )x  
1 dy~  _ p~ 

y~ dx  m(4 - -  3y~ + ~3x + (2 - 3 y ) x  ~' 
tz2 



352 DISCUSSION. 

where 
f h +  4 

Y - ~ 2 + 3 "  

The differences here r~duce to 

(a) the use of uncorrected moments in one case and corrected mo- 
ments in the other, 

(b) the subtraction in Carver's equatiofi of 1/v2 from fl~ and f12 ancl 
(c) the extra term ¼ (8--9~)  in the denominator. 

In the case of a suggested general law of this kind a particular 
case already known always adds to the interest. Such a case is that 
where n individuals are taken at random from a large number N 
of whom pN possesses a certain attribute and y~ represents the rela- 
tive probability that exactly x of the N will possess the attribute. 

Then 

y~ 

Ay~ 
y~ 

(n -- x ) ( p N  - x) 
(1 + x ) { ( 1 - p ) N - n +  1 + x} ' 

(n + D(pN + 1) - ( N +  2)(1 + x) 
( 1 +  x){(1-- p ) N - -  n + 1 + x} 

The success achieved by Mr. Carver in the graduation of the 
United States Life Table for males is remarkable even without any 
allowance for the fact that only two frequency curves are used and 
much more so when that fact is taken into consideration. The 
faithfulness with which the graduated values of l~ follow the gen- 
eral trend of the ungraduated values is almost uncanny and the 
small absolute departures and frequent change of sign testify to the 
goodness of fit. Our on]y regret is that the author did not give 
us more details of the actual work so that the student might be 
better able to follow it. 

~[m ~[~vY~ DAVIS: 

Two standard plans for applying the method of moments to the 
graduation of frequency distributions have hitherto been generally 
recognized, these plans being based on the assumption that the 
frequency function either satisfies a fundamental differential equa- 
tion or that it may be expressed as a function or series of known 
form. Nr. Carver's paper presents a third plan in which the 
frequency function is defined by a difference equation of the first 
order analagons to the fundamental differential equation of the 
Pearson types of frequency curve, the graduation being based on 
the central ordinates of the areas representing the actual distribu- 
tion. The Society is, therefore, indebted to Mr. Carver for an 
interesting and instructive study in the method of movements while 
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actuaries and statisticians in general are still further indebted t'o 
him for a method of graduating frequency distributions which 

• ~ " t Y  " " ' should produce results approxlr~atm~ those obtained by Pearson s 
method but at the cost of considerably less labor. 

I t  cannot be claimed, however, that Mr. Carver's method rests 
on so complete and lo~cal a basis as Pearson's. In the first place 
the graduation is based not on tl:m areas which naturally represent 
the frequency distribution but oil the midordinates of those areas. 
And in the second place the int(;~ation of the difference equation 
will not in general deterrmne a frequency function which will repre- 
sent the distribution througho~fl, the range covered; all that the 
difference equation will furnish ibeing the values of certain equi- 
distant ordinates, the curve being: completed by drawing a ,series of 
parabolic curves through the extremities of these ordinates. 

To illustrate this latter point _-.t may be noted that Mr. Carver's 
difference equation may be written in the form 

y~ .~2 + c3x + e~ (x + v))x + ~)' 

the integral of which is 
r(x -~ ~)r(x + ~) 

Y=-r(x+ ~ ) r ( x +  ~)' 
where 

r (y)r (~)  
K = Vo" r(a) .  r (-~" 

Now if a, fl, 7, $ are all imaginary, equations (2) will represent 
a true frequency curve extending to infini .ty in both directions and 
asymptotic to the axis provided c::~ > cz: this will always be true in 
cases of high contact, for froml equations IV, c2 being positive, 
1 + 2 8  must be and hence 4 + 2 ~  or c8--c~. The values of y in 
this case are, therefore, completbly defined by equation (2) ;  the 
same remark holds in cases where such of these ~alues ~s are real 
are also positive, the curve in sucl:~ cases extending to infinity in the 
positive direction and terminatifg on the negative side where the 
abscissa taken negatively equals ithe numerically smallest of these 
values, y being infinite at that pl)int if this value be found in the 
numerator and zero if taken fror/~ the denominator• 

Where, however, any one of the quantities a, fl, ",/, ~ is real and 
negative the curve given by equat:*on (~) no longer resembles a fre- 
quency curve. As an example, ttie difference equation of Professor 
Carver's example III ,  may be wr;tten 

y.+~ (x  - 9 . 6 2 2 ) ( x  + 4.441) 
y~ - (x  = 12.:~77)(x + 4.114) 

and the integral in the form of 6,quation (2) gives infinite values 
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for y when x ~ n ~- . 622 ,  where n is any negative integer or positive 
integer not greater than 9, and zero values for y when x = m  
--]- .277, m being an integer not greater than 12. 

I t  may be noted that no general expression can be found for 
the position of the mode which will have to be approximated either 
graphically or by interpolation. 

In cases where there is not high contact at either end of the 
range the determination of the terminal areas will require special 
treatment. For not only are the quadrature formulae quoted no 
longer available but allowanc~ must be made for the fact that the 
area rests on a fractional, not a unit, length of the axis. The 
simplest method of estimating these areas would appear to consist 
in passing a parabolic curve through the points given by the suc- 
ceeding or preceding ordinates and in determining the area re- 
quired from the equation obtained. 

I t  is somewhat remarkable that Mr. Carver implies, as he appears 
have done in the examples presented, that  the midordinates of 

ungraduated statistics may be taken as the average ordinates; the 
more so since he points out the necessity of applying a quadrature 
formulae to the graduated ordinates. Such an assumption involves 
appreciable errors and it is therefore, desirable to devise adjust- 
ments to offset them. 

The quadrature form quoted on page 61, is based on the assump- 
tion that y is a parabolic function of the fourth degree in n, i.e., 
that 

y = ~ + b x  2 c cx~ 2 + d x  a + ex'. 

On the same assumption it may be readily shown that a formula 
giving midordinates in terms of areas is furnished by 

where 

~ z+t  
Y = y d x .  

t]g--~ 

We thus have a formula for adjusting the ungraduated statistics in 
eases where there is high contact at each end of the range. At first 
sight it might seem that these adjustments would apply in all cases 
where there is high contact at the positive end. A little reflection, 
however, at once makes it evident that this is not so: for in such 
cases the initial area rests on only a fractional length of axis and 
until the graduation has been performed we have no way of de- 
termining at what point the curve starts. 

Where, however, there is high contact at each end of the range, it 
will be simpler to apply the adjustments direct to the moments 
calculated from the adjusted figures. For in such cases from the 
equation : 

Z x ' . A " f ~  = Y ,x" ( . f ,+ , ,  - n . f = - ~ - i - 5  nC2f~+,~_2. . . ) 
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by writing :~x ~.f~÷r in the ~orm -~ ( x - [ - r -  r) "*.f~÷,. and expanding, 
it may be shown that 

7t  Zx m . A : f ~ = 0 ,  wh.~re r e < n ,  

zz2.ny~ = 2zf~, 

zz~ .a% = 6 z ¢  6zb ,  

Zx4.A~f~ = 12Zx2.j~ -- 24~,x . f~  -t- 14Zf~, 

Zz3. h3f~ = _ 6zf~. 

Zx4.A~.f~ = - 24ZX . f~  "4- 36Zf~, 

Z z  4. A4f~ = 24Zf~,  

the general equations being 

Z x " .  A~f~ = (-- 1)". ]n Zf~, 

Zx"+~.A~f~ = (-- 1)"In q- 1 Zx.J'~ + ( -  1)"+~.½n]n+ 1 Zf,, 

1 nz 

n 
if- (--  1) "+2. ~-~ ( 3 n +  1)In + 2 ~ f ~  

If  then ~'s represent the moment;~ of the adjusted ordinates we have 
i 

/-to ~- PO, 
t 

~L --'~ /Jl ,  

' ~½_ ' 
~2 ~ ~ - -  '~'Or 

1 ~ ;  = ~ - ~ [ ( 6 ~  - 6~'0) + ¢~'o] 

= ~ -  [ , ; ,  

~'~ = v, - ~[12~,'~ - 24v', + ~.4~,'o -k- 24~,; - -  36~,~, --[-- ~ - .  24~,'o] 

, ~ 7 , 

= ~ '  - ~ + ~ 5  ~°' 

or, with unit total frequency, transferring the origin to the mean 
1 

//3 = P3, 

~4 = ~ - ~2 + ~. 
These are Sheppard's adjustments so that it would appear that 

the errors introduced in the moments of the areas through consider- 
ing these areas as concentrated along the central ordinates is equal 
to that produced in the areas of the central ordinates through 
taking these ordinates as equal t:~ the average ordinates. 
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The presentation of the new method ends with an interesting 
example of its application to the graduation of a population table. 
The graduation of the deaths is ~ven in full while it is stated that 
that of the number living may be made in the same way. A little 
further information on this latter point would be of interest, as 
also would be the completion of tile illustration by the standard 
comparison of the actual and expected deaths. The weak point, if 
there be any, in the graduation of the death curve lies in the lack 
of any definite method, other than by inspection, of fixing the limit- 
ing point of the supplementary series fl and the fact that series a is 
necessarily determined from a consideration of only the data at the 
older ages. To describe the entire population, a further supple- 
mentary series would evidently be required to cover the infantile 
ages, though, speaking offhand, I am inclined to the opinion that the 
inclusion of the supplementary series fl in the example given is prob- 
ably made necessary by unduly high exposures at the younger ages 
due to immigration. 

I am glad to note that Professor Carver repudiates the idea that 
it is possible to correctly construct mortality tables from a consider- 

a t ion  of deaths only. 
The last section shows the connection between the Pearson and 

Charlier systems. I am unable, however, to agree with the author 
that we can, from this comparison, arrive at any reliable conclusion 
as to the comparative effectiveness of the two systems; for when 
considering the first few terms of a series as representing that series 
it makes a vast difference whether the series in question is the 
numerator or denominator of a fraction. In this connection it may 
be noted that the Charlier series fails completely in cases of ap- 
preciable skewness. 

AUTHOR'S REVIEW OF DISOUSSIONS. 

I~IR. I t .  C. CARVER: 

I desire to take advantage of this opportunity to thank the gentle- 
men who have so kindly and ably led this discussion. Time will 
not permit me to answer in detail all the points which have been 
raised, but I shall venture a few remarks which may assist some of 
our members who are working along mathematical statistical lines. 

There are two general classes of freqllency distributions, distribu- 
tions of "graduated variates" and distributions of "integral vari- 
ares." The frequencies of the former should logically be repre- 
sented by areas under a curve, those of the latter by ordinates of a 
curve. I t  follows, then, that from a theoretical standpoint Pear- 
son's system is better adapted to deal with distributions of the first 
class than the method suggested in the paper under review, but the 
reverse is true for distributions of the second class, which are far 
less frequently met in the actuarial field of statistics. 

The error that Mr. Davis refers to when he notes that I implied 
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"that  the midordinates of ungraduated statistics may be taken as 
average ordinates" is the same type of error that would be made if 
one attempted to graduate a distribution of integral variates by 
representing the frequencies by areas under a curve,--yet it may be 
noted that Pearson on page 4 0 i  of Vol. 186 of the Philosophical 
Transactions of the Royal Society of London~ has done this same 
thing, producing results thereby which seem to warrant the pro- 
cedure. Furthermore, Charlier :invariably treats the midordinates 
as average ordinates. A translation of a section of his "Uber Das 
Fehlergesetz" runs "we divide the errors into groups with constant 
d imension--a--and assume thatl all errors in such a group are of 
the same magnitude. The sma!ler we make the interval a, the 
smaller becomes the error which 'results from this assumption." I 
had this in mind when I made the statement that midordinates 
could be substituted for areas provided "the class interval is small 
as compared with the visible range." Thus it would be folly to use 
a quadrature formula for the dis%ribution of Table I I ,  though ad- 
visable for Table I I I  of the paper:. Even in the latter case it might 
be dispensed with, without entailing any appreciable error, as a 
comparison of columns 5 and 6 of Table IV will show. Again, it  
should be noted that in example I I I  no quadrature formula was 
used, yet despite this we obtained a fit which, using x~ as a criterion, 
is somewhat superior to Elderton's graduation which made use of 
a quadrature formula. To be fl:ank, however, I can fell of other 
cases where ~he reverse is true--possibly that influenced my choice 
of this particular illustration. There can be no doubt but that 
many problems of large class dimension will be met where it will be 
necessary to apply a quadrature formula, and Mr. Davis' careful and 
excellent treatment of this phase must be given very thoughtful 
consideration. 

As regards the graduation of e:aumerated populations concerning 
which a question is raised; we may proceed along two distinct lines. 
First, we may choose as .an a series all enumerations above age 70 
and then ga'aduate the residual s~ries fl, or secondly we may make 
use of the fact that the differences of the population frequencies 
may be graduated in the same rcanner as the recorded deaths and 
the results summed to produce the desired results. I do not want 
to go on record as believing tha t  this is the proper method of con- 
structing a mortality or life tabh., ~. I do not believe it  i s - -a t  least 
I know several better methods. The results were rather interesting, 
but from a theoretical standpoint :it seems to me that such a method 
is but li t t le more logical than a f  attempt to construct a mortality 
table from a record of deaths M~ne, or, going that one better, by 
using enumerated populations oply. I f  we can construct a table 
from death .alone as in Proc., Vo]. IV, and by dividing these deaths 
by qx, determine the unenum(rated populations--why not the 
converse ? 

I am afraid that I cannot accept Mr. Davis' suggestion that im- 
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migration may be responsible for series ft. A graph of log q~ or 
log (colog p~) for almost any life table will reveal the presence of a 
similarly situated supplementary series---a frequency shaped dis- 
tribution--which when applied to the stationary population .yields a 
strikingly similar series of expected deaths. As a resu]t of certain 
experiments, I am led to believe that the equation 

~,: ~ ab ~, + a frequency series fl 

affords about the best representation of the law of mortality above 
age 10; in other words, instead of modifying Gompertz's law by 
the introduction of a supplemenLary series in the l~ column it may 
be advisable to introduce the series in either of the functions ~ ,  
log (colog p~), or log q~. 

As regards the question concerning the position of the mode 
for a distribution defined by our difference equation it is quite evi- 
dent that if we write the equation as 

Ayz = a - x 
y~ bo + blx + b2x 2 

the mode must lie approximately at a + ½, that is at 

( 1). 
The calculation of the mode by this result and by Pearson's formula 

X ---- 

_ v_a (f12 + 3 )  
P2 

(off2 - -  6f l l  - 9 )  

will in general produce practically the same result: therefore Pear- 
son's measure for skewness, etc., may be considered to hold for the 
system determined by the difference equation. 

I regret that I cannot agree at all with the statements made by 
Mr. Davis in his last paragraph. For one thing I believe that 
Charlier's method is the only method which rests on a sound philos- 
ophic basis. On the other hand, I believe that Pearson's system 
and the proposed method can graduate any distribution that 
Charlier's can, and in the problem of smoothing the stump of a dis- 
tribution are more powerful than Charlier's. We must remember, 
however, that 

(U) The two methods referred to are empirical; we assume that 
the series in the denominator of the differential or difference equa- 
tions are convergent. 
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(b) The coefficients of additicnal terms which may be required 
are readily computed in Charlier'fi series independently of the coeffi- 
cients of the other terms. This ~s a great advantage. In the pro- 
posed method additional terms can be computed only at the expense 
of much additional labor, wherea~ in Pearson's differential equation 
the addition of an added term c r so will render the resulting in- 
tegral so complex that using it ii~ almost out of the question. An 
objection to the use of additional terms is that by so doing higher 
iuornents with high probable erro:'s are introduced. In this respect 
Pearson's method and the proposed are rather superior to Charlier's, 
since it is possible where addition fl terms are needed (that is where 
the number of classes is large, s;uch as in graduating a mortality 
table) to break the distribution ~lp into several series, from which 
~he number of required equations !may be obtained using a modifica- 
tion of the method of averages. ]n this way the number of required 
higher moments may be reduced.: 

The statement that Charlier's ~eries fails completely to graduate 
in cases of appreciable skewness i;~ an error. It  frequently happens 
that the type A series, 

- -  ~ "~ + A 4 e ~  + " "  

as general}y nnderstood~ fails, but in those eases type B series can 
yield the desired results. The most important reason why series A 
fails freqnently to be useful is that in calculating the graduated 
frequencies we are obliged to make use of an approximation. The 
true value for ¢~ in the type A .~¢cries is 

e 2 cosxo~do~ 

instead of the generally accepted value 

(9" ~ e 2a2, 

which is the ~alue of first named function when the upper limit is 
assumed to be infinity instead of ~r. Even assuming that the func- 
tions are for all practical purposes ~ interchangeable it does not follow 
that their derivatives also are. ~hus, if two functions intersect at 
right angles, they will have the same value at that point, but their 
derivatives may be zero and infini~,y respectively. It  is not difficult 
however, to obtain an expression i[or the errors involved by making 
these assumptions in Charlier's se:ries. 

Too much significance ought :aot be placed upon the relations 
between the constants of the difference and differential equations. 
It is %rue, as ~[r. Mowbray snggests, that the interrelated values 
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define different types of curves. Thus we have the general solution 

r ( x  - a ) r ( x  - ~) 

Y = Y°r (x  - ~,)F(x - ~) '  

which Mr. Davis points out, but this is only useful for practical 
purposes when the roots a, fl, ~ and ~ are real quantities. I f  the 
roots are integers or are replaced by the nearest integers, we have 
a hypergeometrie series of the form 

Ix+a[x+b 
V°-Ix -cl +d 

and it can easily be seen that a parabola also satisfies the difference 
equation. Although our idea of a frequency distribution excludes 
fl~e idea of the parabola, nevertheless the logarithms of the frequen- 
cies may satisfy this function, since this merely implies that the 
distribution is Gaussian. 

Again, when b~ ~ 0, i.e., when 

3~1 - 2 ~  + 6 - 1  = 0, 
v2 

the difference equation satisfies a binomial series or even a straight 
line. I t  is because of this wide degree of freedom that Pearson's 
differential equation and our difference equation are so widely ap- 
plicable. 

The summation method that l~Ir. ~owbray desires may readily 
be obtained by substituting the results which Elderton obtains on 
page 21 of his "Frequency Curves and Correlation" in either equa- 
tions I I  or IV  appearing on pages 55 and 56 of the paper under 
discussion. 
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REVIEWS OF :BOOKS AND PUBLICATIONS. 

Statistical Analysis of Workmeu's Compensat~o~ Insurance {n 
Pennsylvania from January 1, 1916 to DecemSer 1, 1918. 
Compiled jointly by the In~mrance Department of Pennsyl- 
vania and the Statistical Dep~':rtment of the Pennsylvania Com- 
pensation Rating and Inspec~5on Bureau. Pp. 7~. 

The Statistical Analysis of Workmen's Compensation Insurance 
in Pennsylvania from January 1; 1916 to December 1, 1918 was 
compiled, according to its forewor~l, for the purpose of establishing 
compensation insurance rates in Pennsylvania based on Pennsyl- 
vania experience. It was, of co~rse, necessary for all the states, 
upon first enacting compensation legislation, to draw upon avail- 
able experience wherever found in order to establish rates and it is 
a natural development to find a demand arising for rates based upon 
state experience as soon as such experience furnishes a sufficiently 
broad exposure. 

This report is of special interest, therefore, to actuaries in the 
compensation field, but it contain~ information which is equally in- 
teresting and equally valuable to ethers not directly associated with 
the problems of rate-making and not in touch with the most recent 
developments in the acttmrial side of compensation. The present 
reviewer is of the latter class. 

Aside from a brief foreword and a two page explanation of the 
tables, the report consists entirelyl of tabulated experience of work- 
men's compensation in Pennsylvania for the years 1916, 1917, 1918 
--fourteen tables in .all. The following represent the important 
depar~res from the customary analyses of workmen's compensa- 
tion insurance experience in such :reports: 
(1) A table of payrolls, losses and pure premiums for all industries 

of the classifications that pr<.duced a payroll during the two 
years 1916 .and 1917 of $500,000 or better (Table VI). 

(2) An analysis of dependency in fatal cases showing distribution 
of dependency, remarriage experience of widows, cost of 
benefits correlated with average weekly wage and number of 
dependents, anti ages of dependent children at time of death 
of father (Tables VII to :iX). 

24 
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(3) Accident rates and accident severity rates per $1,000,000 pay- 
roll in principal industries (Table X). 

(4) A table showing the distribution of weekly wages in compensa- 
tion cases for the years 1916, 1917 and 1918 and the ratio 
of weekly compensation to weekly wages in twelve principal 
industries (Table XII) .  

(5) An analysis, by industry and by cause, of accidents causing two 
or more deaths (Table XII I ) .  

(6) A de~ailed analysis of causes of fatal and major permanent 
injuries (Table XIV).  

The table of pure premiums referred to above has been used by 
the rate making committee in establishing rates for compensation 
insurance in Pennsylvania. The tables on dependency will probably 
be of main interest likewise to actuaries. The accident severity 
rates shown in Table X will attract much more general interest, for 
it is, as the report states, "the best single index of industrial 
hazard." Table XIV not only furnishes a valuable reference for 
schedule rating purposes but should have a much wider application 
in the allied field or safety en~neering. 

Bauc~ D. MCDG~TT. 

The Annual Report of the New YorIc Industrial Comm~ssio,~ for 
Twelve Months Ended June 30, 1918. Pp. 261. 

A review of the year's work as set forth in individual reports of 
some nine bureaus of the Industrial Commissfon is of departmental 
interest rather than of statistical value. The information issued by 
means of bulletins is not included in this report nor is there a list 
of these publications given. 

In the report of the Bureau of Statistics and Information a plea 
is made by the Chief Statistician for better facilities to carry on 
the work of collecting and publishing the data contained in the bul- 
letins particulaEy that of the Labor Mar~e~ Bulletin. This recom- 
mendation will be earnestly seconded by those who recognize the 
usefulness of this work. The further recommendation as to the 
perfecting of the method of collection and tabulation of accident 
statistics should also be heartily endorsed. The Industrial Com- 
mission with its first hand information as to reports of accidents 
with the extent of injury and the compensable cases under the 
Workunen's Compensation Act should be able to record and present 
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without undue loss of time or accuracy complete facts as to cases 
handled, thus establishing an invaluable basis for the measurement 
of the effectiveness of accident lprevention and a general check of 
the experience which is reported by companies under Schedule Z to 
the Insurance Department. 

The report of the chief inve~';tigator of the Bureau of Immigra- 
tion calls attention to the low figures of the year 1918 which are 
paralleled only by those of 1862 during the Civil War when the 
number of arrivals fell to 100,000. Of the number of aliens ad- 
mitted many were retained in this country under bonds who in 
times of peace would have beeIiL deported. The following excerpt 
from the report is not comforting. "We have therefore for the 
four years 1914-1918 the astounding total of 3,923 excludable 
aliens, who have been admitted and released . . . .  Considering the 
fact that one-third of the total immigration remains in New York 
State for permanent residence .~,nd that a much greater proportion 
of the unfit is released in this than in any other state these figures 
are startling." A legislative !nvestigation is recommended and 
suggestions made as to the amelioration of p~esent conditions by 
making efforts to retain the better portion of the alien~. Attention 
is called to the 14,000,000 acres' of uncultivated farms in the State 
which could be used to attract immigrants of agricultural countries 
by grants of land to be worked by them thus preventing, in a 
measure, emigration of what is, indeed, the better class to the 
mother countries. The coloniziztion of employees of large indus- 
tries such as the Endicott-goYnson model industrial town near 
Binghamton is cited as a scheme for meeting, not only the foreign 
labor problem, but that of labor turnover. 

The statistics of inspection a:rc given in 34 tables prepared by 
the Bureau of SLatistics and Information. These tables give prin- 
cipally the results of mercantih:,,, factory and home inspection for 
violations under the law covering employment of women and 
cbAldren. 

In view of tim recent amendraent to the Workunen's Compensa- 
tion Act to include occupation~%l diseases Table 33 is (~f interest 
- - i t  gives the cases reported to the Department of Labor under Sec- 
tion 65 of the law for the years ended August 31, 1917 and August 
31, 1918--~also figures for the years ended August 31, 1912-1918 
inclusive. The cases are shown under the different kinds of disease 
or poisoning and are separated a,,~ to the industries. The following 
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figures are taken from the last column showing the total cases wifl~ 
deaths resulting therefrom. 

A u o u s ~  31, 1 9 1 2 - A u o u s T  31, 1918 INc.  

No. cases. No. of Deaths. 
L e a d  p o i s o n i n g  . . . . . . . . . . . . .  665  96 

C a i s s o n  d i s ea se  . . . . . . . . . . . . .  458 4 

A n t h r a x  . . . . . . . . . . . . . . . . . . .  60 15 

B r a s s  p o i s o n i n g  . . . . . . . . . . . . .  18 2 

A r s e n i ~  p o i s o n i n g  . . . . . . . . . . .  15 0 

Mercury p o i s o n i n g  . . . . . . . . . .  9 2 

W o o d  a lcoho l  p o i s o n i n g  . . . . . .  3 1 

P h o s p h o r u s  p o i s o n i n g  . . . . . . .  1 1 

G r a n d  t o t a l  . . . . . . . . . . . . . . .  1 ,219 121 

The report of the State Insurance Fund showing the financial 
condition as of December 31, 1918, is given in detail and is clearly 
analyzed. A comparative statement of business for the six months 
ended December 31, 1914, and the twelve months of each of the 
following years to the date of the year of this report appears on 
page 15~. 

Other reports deal with employment, factory inspection and 
safety work. There is a consistent appeal from all bureaus for 
increased salary .allowance and for additional help to maintain a 
force adequate for the carrying on of the work. One Is struck with 
the picture of the overburdened and underpaid representatives of 
the Empire State eking out a harried existence in the struggle to 
safeguard the carefree workmen at his toil. Let us hope that before 
another accounting is made some of the profits of industry will have 
been diverted to the state and will afford means of providing for 
the supervision of the large industrial field comprehended under 
the labor laws of this state. 

E ~  C. MAYCRI•K. 
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CURRE:N T NOTES. 

WHAT IS ]~APPENING IN THE CASUALTY INSVEANCE FIELD. 

Beginning with this number we hope regularly to present, as a 
feature of this department, memoranda oudining such developments 
in the various branches of casualty insurance as are of current 
interest to our members. 

Personal Accident and Health I~surance. 

The health insurance field is on~ in which only a few of the more 
prominent companies have made any attempt to obtain proper sta- 
tistical data. This condition was disclosed through a call recently 
issued by the Bureau of Personal Accident and Health Underwriters 
for health statistics. A" majority 'of ~he companies were unable to 
furnish any experience whatever, while a few were able to show 
only earned premiums and incurred losses on the total business. 
This situation was equally true of companies writing a large volume 
of business and of those writing only a comparatively small volume. 

The fact that the companies h~ve not compiled statistics on a 
basis which would enable them t(. underwrite properly is indeed 
surprising, for health insurance has been written for the past twenty 
years, and for the last five years the volume kas been increasing 
very fast. Furthermore, the loss l atio on the business during the 
past few years has been very unsa:tisfactory, and it would seem a 
wise expenditure to make the outl~ty necessary to install a system 

• of compiling statistics. The health premiums for the year 1918, 
as shown in the Spectator Year BoOk, amounted to $9,290.586 (41 
companies), the plate glass premiums $7,636,113 (37 companies), 
and the burglary and theft premium~ to $7,786,099 (38 companies). 
For several years the companies have been operating the Burglary 
Bureau and the Plate Glass Bureau .)f which one of the functions is 
the furnishing of statistics. If  statistics are necessary for the 
management of these two lines of bfisiness, there is no good reason 
why they are not also necessary for ithe health business. 

The health insurance policy at' its inception was somewhat 
limited, but from time to time the contract has been considerably 
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liberalized. As stated above, however, no attempt has been made to 
gauge accurately the cost of the various features o~ the contract, as 
for instance, the partial indemnity and life indemnity features. 
This information should be obtained and it would also be wise to 
compile experience so as to show results for the various occupations, 
forms of contract, age groups and state groups. 

I t  is the intention of the Committee of Five on Statistics of the 
Bureau of l~ersonal Accident and Health Underwriters to devise a 
not too elaborate statistical p~an for the guidance of those com- 
panies who have not yet gone into the work. 

E. S. F~Lnow. 

Burglary Insurance. 

Prior to the year 1915, there were very few available statistics 
on burglary insurance, with the possible exception of some informa- 
tion relating to the burglary insurance business as a whole. A sta- 
tistical bureau was organized in conjunction with the Burglary In- 
surance Underwriters Association in 1914,'and has compiled statis- 
tics on the various burglary lines for the policy years 1915, 1916, 
1917 and 1918. The fig'arcs on these four policy years have been 
compiled to January 1, 1920, and they show rather interesting 
results. 

An idea of the growth of burglary insurance in the United 
Sta[es may be gained from the figures given below, which show a 
marked increase in premium volume. 

Year. Net  Premiums Written.  

1915 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $4 ,747,762 

1 9 1 6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 , 4 0 6 , 5 9 4  

1 9 1 7  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 , 4 7 0 , 9 2 7  

1 9 1 8  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 , 7 8 6 , 0 9 9  

1 9 1 9  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 , 4 9 4 , 8 3 3  

As the residence business comprises approximately 45 per cent. of 
tile total burglary premiums, a study of the loss ratios on this par- 
ticular line by cities and states is interesting, particularly with a 
view to ascertaining the increase in burglaries during the period 
following the European war and the effect of the increased valua- 
tion of household property upon the business. National prohibition 
also has had its effect on this particular line of business. 

The loss ratios on the earned premiums, and the average loss 
under residence policies for the four policy years 1915, 1916, 1917 
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and 1918, with losses thereon down to January 1, 1920, are as 
~ollows : 

Year of Issue. Loss Ratio. 

1 9 1 5  . . . . . . . . . . . . . . . . . . . .  4 6 %  

1 9 1 6  . . . . . . . . . . . . . . . . . . . .  4 8 %  

1 9 1 7  . . . . . . . . . . . . . . . . . . . .  5 0 %  

1 9 1 8  . . . . . . . . . . . . . . . . . . . .  6 7 %  

Average LOSS 

$145 
150.52 
138.80 
164.89 

The loss frequency under residence policies has doubled in five 
years. On the same basis that showed one loss in 1915, the number 
was two in 1919, as will be noted i~rom the following figures: 

P01ICy Year. Number of Lo~es.  

1915 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

1 9 1 6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 2  

1 9 1 7  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 2  

1 9 1 8  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 5  

1 9 1 9  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

These figures show an increase of 33~ per cent. for 1919 over 
1918, an(] 100 per cent. for 1919 over 1915. 

Naturally the increasing loss frecuency with the increasing aver- 
age loss has resulted in an increased loss ratio. With the exception 
of a few changes in rates in certain cities, due to the re-grouping of 
certain territories, there has been no increase in residence rates, ex- 
cepting the 10 per cent. increase promulgated in December, 1917, 
but a more radical increase in rates and a further application of the 
co-insurance policy is now under consideration and will undoubtedly 
be adopted. 

There is at leas~ one other cause that has contributed largely to 
our increasing losses, and that is na~:ional prohibition. During the 
year 1915 the losses on wines and liquors occurred infrequently, and 
were so small in volume that they were not separately coded, and 
even during the first half of 1919 ~uch losses were comparatively 
small in volume, but had increased some over 1915 owing to pro- 
hibition having become effective in certain states ; but after July 1, 
1919, these losses increased tremend!~usly, and while the figures on 
wines and liquors for all companies combined are not available at 
this time, a careful estimate based or, the figures compiled by a few 
of the companies indicates that t i e  totaI payments must have 
amounted to at least $200,000 las~ year, of which 90 per cent. was 
paid afte r July 1, 1919. Such losses became so serious that the 
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companies decided on January 1, 1920, to limit the insurance on 
wines and liquors to 20 per cent. of the total blanket insurance 
under the policy, unless an additional amount is specifically insured 
at a separate rate. 

I t  is the opinion of burglary insurance underwriters generally 
that there has been no reduction in the proportionate number of 
losses and no reduction in the average loss for the first five months 
of 1920. In fact, both of these factors will undoubtedly show a still 
further increase. The losses on wines and liquors continue at about 
the same rate as for the last six months of 1919, and inasmuch as 
the residence policy permits the assured to leave his premises vacant 
for four months, it is feared that the losses on this class of property 
during the coming summer will be exceedingly heavy. 

F. S. GARmso~. 

Group Insurance. 

The analogy between group insurance and casualty insurance is 
becoming more apparent as the business develops. Life companies 
have expanded from group life to the group health business and both 
are being written along the lines of compensation insurance. In 
both cases the employees of employers are insured for the benefit of 
the employee or his beneficiary and the employer pays the premium 
in whole or in part. 

Under group life policies the insurance is only against death and 
total and permanent disability, so that the various hazards are not 
so numerous as to necessitate a manual of rates. At the present 
time most companies have adopted a minimum standard rate with 
constant extra premiums for different industries. The standard 
rate is generally based on the "American Men Table of Mortality 
(Ultimate)," from which in some cases an average premium de- 
termined from the age classification in the group is used. The extra 
premiums range from $1 per $1,000 up and cover the increased 
cost somewhat as in compen~tion insurance. 

Non-participating group policies contain an experience rating 
clause, while the dividends on participating group policies are de- 
termined on the same principles as dividends on compensation poli- 
cies. The general experience obtained through the compensation 
business in being availed of by the underwriters and students of 
group insurance. 

Mr. E. E. Cammaek is now undertaking an investigation of the 
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combined mortality experience of those companies doing group busi- 
ness with the intention of showing the .actual mortality experienced 
in the various industries now insnr'~d. The data are now being col- 
lected and it is expected this inves!:igation will be well advanced by 
the end of the year. 

J. D. CRAm. 

Plate Glass Insurance. 

There were several increases in 21ate glass rates during the year 
1919, and another increase in sev~:ral states on :February 1, 1920, 
and still another one in practically all states on June 1, 1920. 
These increases are due to the steady increase in the cost of furnish- 
ing and setting new glass, which co:3t is more than three times what 
it was in 1915. 

While several catastrophe losses, such as the explosions at Black 
Tom Island and Morgan, N. J., cost the plate glass companies over 
$400,000, the increased cost of fur~ishing and setting glass is the 
real cause for the raise in rates. 

The European war had a marke~, effect on the price of glass ia 
this country. Prior to the war, th%re was practically no glass ex- 
ported from this country to Europ~, as the large factories in Eng- 
land, France, Belgium and Germany supplied the European 
markets. Early in the war the Be~Igian factories were destroyed. 
A little later many of the English factories were destroyed by air 
raids. The French factories also Were forced out of business and 
the American factories during the war supplied not only the Euro- 
pean markets but also those of India ~ and other countries which had 
formerly obtained their glass from the European markets. Prior 
to the war Canada obtained most of her glass from the English 
factories. While many of the European factories are beginning to 
resume operations, the effect on th(; market has been very slight 
as yet. 

Another factor entering into the increase in the price of glass is 
the increase in wages paid to workmen in glass factories and to 
glaziers' employees, the actual cost of glazing having advanced 
nearly 100 per cent. in five years. 

If  a plate of glass is not kept in stock in the town or city where 
the loss occurs, the new plate must ~ be shipped from the nearest 
market, and as freight rates have inclreased, this adds another item 
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of increase to the cost of furnishing the glass. Cartage charges 
from the freight station to the Assured's premises have also 
increased. 

The statistics of one company showing the various causes of plate 
glass losses are shown in the following table by percentages which 
the number of losses in each class bears to the total number of 
losses. 

Cause Percentage. 
A r t i c l e s  ( o t h e r  t h a n  cash  c a r r i e r s )  d r o p p e d  on show cases  . . . . . . . . . .  2.74 

A w n i n g s  f a l l i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55 

B u r g l a r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.17 

C a s h  c a r r i e r s  d r o p p e d  on show c a s e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 

D e f e c t i v e  s e t t i n g  . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.03 

D o o r s  s l a m m i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.92 

E x p l o s i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.25 

F i g h t i n g  a n d  s t r e e t  d i s t u r b a n c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.46 

:Frost ,  snow,  h a i l  or ice ,  a n d  w e a t h e r  o t h e r  t h a n  w i n d s t o r m s  . . . . . . . . . .  2.28 

I n t o x i c a t e d  p e r s o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .35 

P e r s o n s  l e a n i n g  a g a i n s t  or  f a l l i n g  on  g l a s s  . . . . . . . . . . . . . . . . . . . . . . .  3.02 

S e t t l i n g  of  b u i l d i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.73 

She lves ,  s h u t t e r s  or t r a n s o m s  f a l l i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56 

S t o n e  or  m i s s i l e  or  b a s e b a l l  t h r o w i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.91 

S t o n e s  o r  o t h e r  o b j e c t s  t h r o w n  b y  a u t o m o b i l e s  . . . . . . . . . . . . . . . . . . . .  4 .91 

S t r e e t  veh i c l e s  ( e x c l u d i n g  s tones  or  o t h e r  o b j e c t s  t h r o w n  b y  au to -  

m o b i l e s )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 .65 

S u n ' s  h e a t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  01 

W i n d o w  d r e s s i n g  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 

W i n d o w  c l e a n i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  74 

W i n d o w  or s h o w c a s e  d i s p l a y  a r t i c l e s  f a l l i n g  . . . . . . . . . . . . . . . . . . . . . . .  64 

W i n d s t o r m  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.91 

W o r k m e n  i n  or a b o u t  p r e m i s e s  . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  1.74 

A l l  o t h e r  k n o w n  c a u s e s  n o t  spec i f i ca l ly  c l a s s i f i ed  . . . . . . . . . . . . . . . . . . .  9.82 

U n k n o w n  c a u s e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.19 

lO0.O0 

PLATE GLASS PREMIUMS WRITTEN. 

1915 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $4,866,737 

1916 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 ,107,365 

1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G,884,191 

1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 ,636,113 

1919 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 ,227,380 

F. S. GAI~Iso~. 



c u r r i e r  NOTES. 391 

Automobile Insurance--1920 Revision of Rates.* 

Automobile insurance divides itself into two broad divisions,- 
the casualty insurance and the V:operty insurance. Casualty com- 
panies write liability, property damage and collision coverage and 
the fire and marine companies write fire, theft, transportation, 
collision and property damage coverage. Some companies are per- 
mitted to write all forms of automobile insurance in certain states. 
The 17a~ional Workmen's Com:)ensation Service Bureau makes 
rates and rules on liability, prope2:'ty damage and collision insurance 
for use by the member casualty companies. The National Auto- 
mobile Underwriters Conference makes the rates and rules on fire, 
theft, transportation, collision and property damage coverage for 
use by its member fire and marine companies. The two organiza- 
tions cooperate on property damage and collision rates and rules. 

Three automobile manuals are issued by the Bureau, the manual 
of rates, the rule manual and th~ "list  of automobiles." 

For purposes of rating, all aui:omobiles have been classified into 
four broad divisions,--private pi~ssenger automobiles, commercial 
automobiles, public automobiles and manufacturers' and dealers' 
automobiles. Private passenger ears were previously rated for lia- 
bility and property damage insurance on a horse-power basis, the 
rates increasing as the insurable horse-power increased. The S. A. 
E. horse-power formula was used to determine the insurable horse- 
power of each ear manufactured. Each make of car was listed in 
the "list of automobiles" showing specifications, list price and in- 
surable horse-power. An innovation was adopted when the 1919 
manual was issued, in that the Hst price basis was used as a basis 
for rating, instead of the horse-power basis. Manufacturers had 
been improving the engine design :~o such an extent that the S. A. E. 
horse-power formula was no longer even approximately correct. 
For example, the formula produced the same insurable horse-power 
for the Mercer and the Ford, whe:::eas the actual horse-power of the 
Mercer was twice that of the For~. In looking around for a better 
basis for rates it was found that th:e list price itself was a reasonable 
guide to the hazard involved. A:I cars were finally classified into 
four general lists price groups--S0 to $1199, $1200 to $2499, $2500 
to $3499 and $3500 and over. 

During the year, however, it was found that the list price basis 

* This memorandum was t)repared by l~r. A. Ryder, of the National 
Workmen's Compensation Service Bureau, a~ the invitation of the Editor. 



392 CURRENT NOTES. 

was not entirely satisfactory, partly because of the constant changes 
in list prices announced by the manufacturers, but also because of 
difference in list price of the various types of bodies attached to the 
same model of chassis. The touring car, or the roadster, might have 
a list price just underneath $2500, whereas the same car equipped 
with wire wheels would be listed slightly above $2500. This would 
produce a higher liability rate for the latter than for the former, 
although to all practical purposes the hazard wa~ just the same. I t  
was decided, therefor% to do away with the list price basis, in favor 
of a symbol for every car listed in the '~ List of Automobiles." This 
task was completed in time for the 1920 manual, which manual is 
now in effect. The fire companies have also adopted the symboling 
method for fire and theft insurance, so all five leading forms of 
automobile insurance are now written on that basis. 

All cars are divided into four symbol groups for liability and 
property damage rating purposes,--namely, W, X, Y and Z. The 
cars in class Z are the expensive cars and the rates for same are 
approximately 50 per cent. above the rates for cheaper cars of 

class W. 
The property damage rates for private passenger cars are ap- 

proximately 25 per cent. of the liability rates, and the rates named 
now include the "loss of use" coverage. (By "loss of use" is 
meant indemnity to the assured for his legal liability in connection 
with loss of use of property of others that was damaged as a result 
of the ownership, maintenance or use of the insured automobile.) 
Formerly, property damage rates had been named to exclude "loss 
of use" with the provision that 10 per cent. was to be added to in- 
clude "loss of use." 

Automobile liability and property damage rates are much higher 
in some territories than others. This is true not only for private 
passenger cars, but for all types of automobiles. Eight different 
territorial groupings have been established. Some of the classifica- 
tions are rated seven or eight times as high in  New York City 
(which is called Territory 1) as in the western rural districts (Ter- 

ritory 8). The 8 per cent. reduction established in the 1919 
manual for the private type car restricted to "private purposes" has 
been continued in the 1920 manual; likewise, the 20 per cent. re- 
duction, for driving restricted not only to ~' private purposes" but 
also to the owner. 

Commercial cars have been rated for liability and property dam- 
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age purposes not only in accordmee with territory but also in ac- 
cordance with ~he business of the assured. Formerly, there were 
seven different general classes of risks: ambulances and fire engines 
were rated in the highest cla~s, ~ith baggage transfer trucks in file 
next highest. Truckmen were rated in a lower class, coal dealers 
in a still lower class, department stores in the next lower class, then 
most of the other retail stores aud finally the wholesale risks were 
in the lowes~ group of a]l. The ilatest experience showed, however, 
that the cars used for wholesale ,]elivery were costing just as much 
as the cars used in retail delii, e}y. The 1920 manual shows only 
three general divisions "in place of the former seven. Newspaper 
delivery cars, baggage transfer trucks and all cars used in emerg- 
ency work are rated at the highest rates. Coal dealers, truckmen 
and certain other risks are written at a medium rate and all of the 
ordinary retail and wholesale risks are written at the lowest rate. 

Still another innovation has b:~en adopted in the 1920 manual. 
Commercial cars are rated in accordance with the load capacity of 
the car, the rate being highest forlthe heavy trucks (over 31/s tens), 
a little lower for the medium weight trucks and lowest of all for 
the light trucks (one ton load cspaeity, or less). Prior to 1920, 
opinion had been divided as to the,, respective hazards of heavy and 
lig-ht trucks, but the latest experience warranted the higher rate 
for heavy trucks so rates were computed accordingly. 

Electrics are now granted a 10 per cent. reduction from the rates 
for gasoline driven commercial cars. (The 10 per cent. reduction 
also extends to collision coverage.} 

Public automobiles are divided into two general classes,--livery 
cars on the one hand and taxieabsl jitue)% omnibusses, etc., on the 
other hand. The liability rates aie higher for livery cars than for 
private passenger cars, and they are higher yet for the taxicabs and 
omnibusses. Jitneys and busses ate rated for liability and property 
damage coverage according to seat: ng capacity. 

Collision insurance was written'on the list price basis prior to 
19~0. The list price basis was found impractical, however, because 
of the constant changes made in list prices by the manufacturers. 
List prices were changed so frequently during the year that the 
same model and type of car would t~e insured by three different pur- 
chasers at three different list price~', and at three different collision 
rates. I t  was necessary, therefore, % symbol all of the ears so there 
would be no such discrepancies in the  future. The 1920 manual 

26 
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therefore shows collision symbols (as well as file liability and prop- 
erty damage symbols) for all cars manufactured or sold in the 
United States. 

Three forms of collision coverage are sold, namely, full  coverage, 
$50. deductible, and $100 deductible. The rates are very much 
higher for the full coverage than for the deductible forms, especially 
on the cheaper cars. Of course, the rates increase us the cost of 
the car increases. Some of the collision rates were increased as 
much us 100 per cent. when the 1920 manual was issued, particu- 
larly on the cheaper cars. 

Pr ior  to the issuance of the 1920 manual the collision raf~s had 
been the same for an old car as for a new car, provided the list 
prices were the same. The latest experience, however, developed a 
higher cost for the new car, so three sets of collision rates were 
established in the 1920 manual. The highest rates were applied to 
"new"  cars, then a scale of rates about 15 per cent. lower was 
adopted for the "one  year o ld"  cars and a scale of rates about 
30 per cent, lower for the "over one year o ld"  cars. Furthermore: 
a 10 per cent. reduction is applied to electrics. (Pr ior  to this time, 
both gasoline and electric cars had taken the same rates through- 
out.) A rule was also i)romulgated ~an f ing  a 10 per cent. reduc- 
tion for the attachment of an approved front  bumper and an addi- 
tional 2½  per cent. reduction for the attachment of an approved 
rear bumper. 

The collision rates were the same in 1919 for commercial cars as 
for private passenger cars of the same list price, and in years 
previous the collision rates were even higher for commercial cars. 
The latest experience indicates, however, that  collision is not cost- 
ing quite as much on commercial cars as on private passenger cars, 
so the 1920 manual shows a separate scale of rates for commercial 
cars somewhat lower than the rates for the private passenger cars. 
Furthermore, the experience on commercial cars did not bring to 
light any difference in cost between new and older cars, so the 
collision rates are the same for a new commercial car as an old com- 
mercial car. 

I~ was previously mentioned thab the rates depend on the terri- 
tory. The entire United States has been carefully charted and 
every city, town and village h.~s been classified in one of the eight 
different territory schedules. Terri tory schedule 1 applies to New 
York City, schedule 2 to New York "suburban territory," schedule 
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3 to Boston and other large cities, and each succeeding schedule 
applies in general to ,smaller s:nd smaller cities; finally the rural 
districts are placed in territory ~schedule 7 for the east and territory 
schedule 8 for the west and sc~uth. Each city territory has been 
defined to include surrounding territory to the extent of five or 
ten miles or so, on the theory t/lat the hazard is the same for a car 
garaged in the suburbs as for a:car garaged in the city itself. 

Considerable progress has been made ifi the matter of keeping 
automobile statistios. The autc.mobile statistical plan has been re- 
vised to take care of the underw]i'i~ing changes embodied in the 1920 
manual. Statistics will be kepj according to the symbols adopted 
for the liability and property damage coverage on private passenger 
cars, instead of on the previous'list-price basis. :Ford cars will be 
kept in a separate experience group. Each group will also be di- 
vided according to whether the bMy is Open or closed. A re-group- 
ing of the commercial car classifications was also embodied in the 
statistical plan and experience ih to be kept separately for each of 
the three load capacity trucks •'ithin each classification. Experi- 
ence is also to be kept sepera~l~" for each classification, depending 
on whether the policy is written Mth or without trailers. Collision 
experience is also kept according to symbols. Likewise the e-xPeri" 
ence is divided according to whether the car has an open or closed 
body. 

The automobile statistical plan was also revised to include a 
complete list of all territories for coding purposes. Prior to this 
time, there had been some uncertainty as to the coding of sur- 
rounding territory for the large~ cities, especially for those cities 
where definitions of the surrour~ding territory had been changed 
from time to time. With the revised statistical plan it is hoped 
that a foundation has been laid ~or a permanent statistical record, 
regardless of territorial changes :that may be made from time to 
time for underwriting purposes. 

A few important changes were: made in the rules governing the 
writing of automobile insurance, but the great majority ~)f the rules 
remain unchanged. The previou[~ tune of excess limit pereen~ges 
was continued for private passenger cars, but was amended to pro- 
vide a double charge for excess limits on public automobiles where 
passenger hazard is included. O:a the other hand, the percentage 
charges for higher property damai,~e limits were reduced. 

The omnibus coverage privilege is now limited to private pus- 
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senger automobiles and commercial automobiles. (By "omnibus 
coverage" is meant extension of the indemnity contract so as to 
protect persons other than the named assured who may be driving 
the car.) Prior to the adoption of the omnibus coverage endorse- 
ment, many assureds neglected to name other members of their 
families as additional assured (at a slight additional cost), only to 
learn later that a wife or son had no protection under the policy 
when suit was brought against said wife or son for an accident 
involving the insured car. An extra charge is made for additional 
assureds named in connection with policies covering public automo- 
biles, livery cars or manufacturers' and dealers' cars. 

Garage risks are written for public liability and property damage 
coverage on the payroll basis. Rates were considerably reduced in 
the 1920 manual. On the other hand, the basis of computing the 
payroll was amended so as to arrive at a higher payroll figure than 
was arrived at in accordance with the 1919 manual. The 1919 
manual placed a limit of $1500 on the amount of salary for any 
one employee that was to be used in the premium computations. 
The 1920 manual eliminates this maximum for most of the em- 
ployees and uses a flat $2000 charge for owners, officers, automobile 
salesmen and general managers. 

Automobile conditions in the field have improved considerably 
in the past few years. The volume of business has been steadily 
increasing, and more and more of the companies are either charg- 
ing the full manual rates, or rates only slightly reduced from 
manual. There was some disturbance this spring because the new 
rates were announced during the busy season, but this quieted down 
within a few weeks and at present automobile insurance conditions 
are quite satisfactory throughout the country. 

A. RYDER. 

BULLETINS ON 1920 CE~'SUS STiTrSTICS AVAILABLE. 

The Bureau of Census, Washington, D. C., distributes copie~ of 
the preliminary announcements of the 1920 Census counts of the 
population in the various civil divisions as soon as the schedules are 
received in Washington and checked. Insurance organizations, sta- 
tisticians and others interested may be placed upon the mailing list 
upon application to the Director of the Census. 
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HEA~T~ I~SUlaA~CS I~ SWEDEN. 

A commission appointed by the Swedish Govenment has recently 
issued a report in which the irtroduction of compulsory insurance 
against sickness is unanimously advocated. Yfaternity insurance is 
also recommended. It  is ca lcc:lated that 80 per cent. of the total 

tins scheme. The highest and lowest population will be included in ~ " 
daily sickness benefits will be J0 kr. and ½ kr. respectively. It  is 

• anticipated that the annual cost of medical treatment and drugs w~il 
be 39 million kr., medical be~]efits will cost 60,800,000 kr., ma- 
ternity benefits 11 million kr., administration ~/~ million kr., the 
total cost being about 118,300,000 kr. On this basis the state would 
contribute 73~  million kr., the remainder being found by the in- 
sured, with the exception that !mployers would contribute to cover 
certain risks.--British Medical Journal, April 17, 1920. 

Win. Leslie has returned to California. lie is Assistant Pro- 
fessor of Insurance at the University of California at Berkeley and 
has opened an Office as Consulti!ag Actuary in San Francisco. 

Edward T. Jackson is now Statistician of the General Accident 
Fire and Life Assurance Corporation. 

Emil Scheitlin is Assistant Treasurer of the Globe Indemnity 
Company. 

Leonard W. Hatch has been appointed Manager of the State In- 
surance Fund of New York. 

C. E. Scattergood is Vice-Preslident of Alfred M. Best & Co. 
A. H. Mowbray and G. F. M'ichelbacher are associated with ~he 

:National Council on Workmen's: Compensation Insurance as Actu- 
ary and Secretary respectively. 

C. G. Smith, as Actuary of the ~ New York Insurance Department, 
is now in charge of the Workmtm's Compensation Bureau in New 
York City. 

F. Highlands Burns is President of the ~aryland Casualty 
Company. 

W. W. Amerine has been made Assistant Secretary of the Georgia 
Casualty Co. 

Win. J. Graham is Second ¥io, e-President of the Equitable Life 
Assurance Society. 

[ 

Barrett N. Coates is now AssL,~tant Secretary as well as Actuary 
of the Western States Life Insurance Co. 
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OBITUARY. 

Do~¢ A. B.~XTER. 

Born, October 14, 1891. Died, February 10, 1920. 

GORDON CASE. 

Born, September 24, 1887. Died, February 4, 1920. 

ffo~N T. STONE. 

Born, November 21, 1859. Died, May 9, 1920. 

DON A. BAXTER. 

Don A. Baxter was born in Bronson, Michigan, October 14, 
1891. On February 12, 1913, after graduating from the Ferris 
Institute of Big Rapids, Michigan, he entered the Department of 
Insurance of Michigan as stenographer and was rapidly advanced 
to the offices of chief c]crk actuary and deputy commissioner of 
insurance, which latter position he held at the time of his death. 

He became an associate of the Casualty Actuarial and Statistical 
Society of America by examination on October 22, 1915. 

Mr. Baxter died of pneumonia Tuesday evening, February 10, 
1920, at the St. Lawrence Hospital, City of Lansing. His death 
occurred seven years lacking one day from the date of his employ- 
ment in the Insurance Department. His illness was of short 
duration, he apparently being in good health and spirits until the 
Saturday preceding the day of his death. 

In the death of Mr. Baxter, the insurance fraternity has lost one 
of its most loyal, conscientious, and dependable members. He was 
a man of quiet disposition, unostentatious at all times, and one 
whose whole career was a demonstration of his sterling qualities. 
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GORDON CASE. 

Gordon Case was born in ~econie, Long Island, New york,  
Septomber 24, 1887, and died ~,iuddenly of pneumonia in Indian- 
apolis, Indiana, February 4, 19120. 

Mr. Case received his early ~neation at Southold Academy and 
Dean Academy. A_fter gra&uating from Yale University, he took a 
postgraduate course at the University of Goettingen, Germany. 

l ie was with the Spectator C:ompany of New York for several 
years, became an examiner of the: New York Insurance Department 
in 1913 and remained with that'department, except while on mili- 
tary service, until May, 1919, 'when he left the Department to 
become associated with Mr. :Fra~nk J. Haight, consulting actuary 
of Indianapolis. t ie  was a fello~ of the Casualty Actuarial & Sta- 
tistical Society of America. ! t 

Mr. Case served on the ~lexic~,n border in 1916 as a member of 
t 

the 71st Regiment, N. G. N. Y. Returning to New York he 
entered the Officers' Training C~'mp at Plattsburgh and was com- 
missioned a First Lieutenant in 'the Field Artillery. After being 
stationed at Camp Meade, he se:~ved at the front in France with 
Battery "C " of the 351st Field :Artillery-as First Lieutenant and 
was Acting Captain of the Battery whoa the armistice was signed. 

k 

D 
J OttN T.: STONE. 

By the death of John T. Stone ! on May 9, 1920, the business of 
casualty insurance lost one of its :strongest leaders. 

Mr. Stone was born in Baltimiee , ~ovember 21, 1859, and was 
educated in the public schools of the city. His insurance career 
began in 1895, when he organized, and became secretary-treasurer 
of the American Bonding Compa~7. In the early part of 1898 he 
organized the Maryland Casualty :Company, was elected president, 
and served in that capacity until' his death. 

In 1917 Mr. Stone organized~ the Maryland Assurance Cor- 
poration, t~ write life and aceider,~ and health insurance, the cor- 
poration being controlled by the M~ryland Casualty Compaay. He 
was also president of this Corpora!ion. 

r 
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~Ir. Stone, during his insurance career, was honored by being 
elected to practically all the offices of distinction in the gift of 
those engaged in the casualty insurance business. 

His activities outside of the insurance business were many. He 
was a devout churchman, and was one of the leaders in the ~ietho- 
dist Church. l ie was also one of the leading citizens of Baltimore 
and was called upon many times to serve as chairman of com- 
mittees engaged in the furthering of the interests of the city. He 
gave liberally to educational and reli~ous movements, both in ~ime 
and money. 

| l  II 



THE CASUALTYACTUARIAL AND 
STATISTICAL SOCIETY OF AMERICA 

THE COUNCIL. 

Officers: BENEDICT D. FI,YNN . . . . . . . . . . . . . . . . . . . . . .  President 
GE0aOE D. ]~I0o~v, . . . . . . . . . . . . . . . . . . . . .  Vice-President 
WILLIAX~ LESLIE . . . . . . . . . . . . . . . . . . . . .  -V4ce-President 
I ~ I C H A R D  FONDILLER . . . . . . . . . . . . . .  Secretary-Treasurer 
G. F. MIC~ELBAOaEI~. . . . . . . . . . . . . . . . . . . . . . . . .  Editor 
Louis I. DUBLIN . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ifibrarian 

Ex-Presidents: I. M. RUmNOW (1914-1916) 
JAMES D. C~AIO (1916-1918) 
JOSmU~ H. Wool)wArn) (1918-1919) 

Ex-Vice-Pres$dents: AL~XRT It. ~MOWBRAY (1914--1916) 
HA~W00D ]~. RYAN (1916-1918) 

Term Expires 
Elected: LEON S. SENIOR . . . . . . . . . . . . . . . . . . . .  November, 1920 

S. tIEPd3ERT WOLI~E . . . . . . . . . . . . . . . . . .  November~ 1920 
I~ALPW[ H. BLANCII:ARD .............. November, 1921 
W. W. GREENE ..................... November, 19~i 

COMMITTEE ON ADMISSIONS. 

ttARW0OD E. RY:AN (Chairman) 
JAMES D. CRaG ALBERT ]:]'. MOWBRAY 

W. H. GOVLD 

AUDITING C'OMMITTEE. 

CHARLES HUG]:T]']S (Chairman) 
jAwES MOmtlSON 

COMMITTEE ON 3 0 0 K  REVIEWS. 

WILI~IAM LESm::~ (Chcdrman) 
BAimETT N. COATES EMM~ C. :MAYCmNK 
HENaY F~RER I:~UCE D. MUDGErT 
B. A. ]~UNT ]~RANK R. MULLANEY 

J. J. PJ~LLAY 

40] 



402 LIST OF OFFICERS. 

EDUCATIONAL COMMITTEE. 

ALBE]~T H. M0WB]U~X (Chairman) 
S. BRUC]~ BLACK EDWAm) R. lc[AEDX 
RALPI:I. H. BLANCI:IAILD G.F .  MICHELBACHI~I~ 
EDMUND E. CA~AOK GEORGE D. l~ooP~ 
E. H. DownEY E. SC~TLIN 

EXAMINATION COM~iITTEE. 

MERVYN DAvis (~ha~rman) 
RALPI:f. H. BLANCI=fARD EVERETT S. FALLOW 
W. H. BuP~oP W.W. GREENE 
EDMUND S. COGSWELL EDWIN W. KOPF 

COMMITTEE ON PAPERS. 

EDMVND E. CAMMACK (Chairman) 
LEON S. SENIOR G . F .  M~C~ELBAC~Za Edito~ 
J. It. WOODWXr, D (ex-o~do) 

COMMITTEE ON PROGRAM. 

GEORGE D. MOORE (Chairman) 
GREGORY C. KELLY WALTER I. KING 



~E~BERSITIP OF THE SOCIETY. 403 

MEMBERSHIP OF THE ~OCIETY, I-~AY 28, 1920. 

FELZOWS. 

Those marked ( t )  were Cha r t e r  Members at date of organization, 
November 7~ 1914. 

Those marked (*) have been admitted as Fellows upon examination by 
the Society. 

Date Admitted 
Amerine, W. M., Assistant Secretary, Georgia Cas- 

ualty Co., Macon, Ga. 
Benjamin, Roland, Comptroller, Fidelity & Deposit 

Co., Baltimore, Md. 
Black, S. Bruce, ¥ice-President and Actuary, Liberty 
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Bucklin, Wal~er S.,' President, Liberty Mutual Ins. 
Co., 185 Devonshire St., Boston, Mass. 
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Burns, F. ]=Iighlands, President, Maryland Casualty 
Co., Baltimore, Md. 
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Life Ins. Co., Hartford, Conn. 

Carpenter, Raymond V., Assistant Actuary, Metro- 
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California. 

gogswell, Edmund S., General Manager, National 
Association of Mutual Casualty Companies, 233 
Broadway, New York. 
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Ins. Dept., 165 Broadway, New York. 
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Scattergood, Claude E., Vice-President, A. M. 
Best & Co., 10~ William St., ~ew York. 

Scheitlin, E., Ass:t. Treasurer, Globe Indemnity Co., 
45 William St, New York. 

Senior, Leon S., ~Ianager and Secretary, Compensa- 
tion Inspection Rating Board, 135 William St., 
New York. i 

Smiley, J. W., Actuary and Chief Accountant to 
the West Virgi~a Sta~e Compensation Commis- 
sioner, Charlesfon, W. Va. 

Smith, Charles G., Actuary, New York Ins. Dept., 
165 Broadway, New York. 

Strong, Wendell ~i., Associate Achlary, Mutual Life 
Ins. Co., 32 Nai~sau St., New York. 

Strong, William ~ichard, 39 Streatham High Road, 
S. W. 16, London, England. 

Sullivan, Robert i J., Secretary, Liability Depart- 
ment, Travelers Ins. Co., Hartford, Conn. 

Thiselton, Herbert C., General Manager, London 
Guarantee and :Accident Co., Ltd., 20, 21 and 22 
Lincoln's Inn Fields, London, W. C. 2, England. 

Thompson, John S., Assistant Actuary, Mutual Life 
Ins. Co., 32 Nassau St., New York. 
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Train, John L., Secretary and General Manager, 
Utica Mutual Ins. Co., 239 Genesee St., Utica, 
New York. 

*Nov.21,1919 Van Tuyl, Hiram 0., Examiner, New York Ins. 
Dept., 165 Broadway, New York. 

May 23, 1919 Welch, Archibald A., Vice-President, Phoenix Mu- 
tual Life Ins. Co., Hartford, Conn. 

Whitney, Albert W., General Manager, National 
Workmen's Compensation Service Bureau, 13 
Park Row, New York. 

Wolfe, Lee J., Consulting Actuary, 165 Broadway, 
New York. 

Wolfe, S. Herbert, Consulting Actuary, 165 Broad- 
way, New York. 

Woodward, Joseph H., Associate Actuary, Guardian 
Life Ins. Co., 50 Union Square, New York. 

Young, William, Actuary, New York Life Ins. Co., 
346 Broadway, New York. 

ASSOCIATES. 

Those marked (*) have been enrolled as Associates upon examination by 
the Society. 

Those marked (1) have passed Part I of the Fellowship Examination. 

Date Enrolled 

*Nov. 15,1918 

Nov. 15, 1918 

(:)*Oct. ~7, 1916 

Nov. 15, 1918 

*Nov. 15, 1918 

*Oct. 22, 1915 

Aekerman, Saul B., Assistant Actuary, State 
Industrial Commission, 124 E. 28thSt., New 
York. 

Ankers, Robert E., Actuary, Virginia Ins. Dept., 
Richmond, Va. 

Baridon, :Felix E., Travelers Insurance Co., 
Hartford, Conn. 

*Oct. 27,1916 Bernstein, Abraham, 200 :Fifth Ave., New York. 
*Oct. 31, 1917 "Bessey, John M., General Manager, Employers 

Mutual Ins. Co., 61 Broadway, New York. 
*Oct. 22, 1916 Brann, Ralph ]~I., Supt. Compensation Dept., 

London & Lancashire Indemnity Company of 
America, 57 William St., New York. 

Brooks, LeRoy, Statistician, U. S. Fidelity & 
Guaranty Company, Baltimore, Md. 

Brunnquell, H. G., Actuary, Wisconsin Ins. 
Dept., Madison, Wis. 

Buffier, Louis, Employers Mutual Ins. Co., 61 
Broadway, New York. 
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Mar. 31, 1920 

*Nov. 15, 1918 

l~rov. 15, 1918 

*Nov. 15, 1918 

*Oct. 22, 1915 

May 23, 1919 

Nov. 21, 1919 

May 23, 1919 

*Oct. 31, 1917 

*Nov. 21,1919 

*Oct. 31,1917 

(1)*0ct. 27,1916 

*Oct. 22,1915 

(~*0ct. 27, 1916 

*Oct. 31, 1917 

*Nov. 21, 1919 

*Oct. 31,1917 

*Oct. 22, 1915 

(1)*0ct. 27, 1916 

May 23, 1919 

Nov. 21, 1919 

Burr, Margaret A., office of George B. Buck, 
Consulting Actuary, 256 Broadway, New 
York. 

Dorweiler, Paul, Aetna Life Insurance Co., 
Hartford, Conn. 

Egli, W. H.I, Statistician, Zurich General Acci- 
dent & Li:~bility Ins. Co., 431 Insurance Ex- 
change, Ch}cago, IlL 

Elston, Jam~i,s S., Assistant Actuary, Life Dept., 
Travelers Insurance Co., Hari2ord, Conn. 

Feder, Mare:y, Assistant Examiner, New York 
Ins. Dept., 165 Broadway, New York. 

Fletcher, Nicholas, Secretary, Workmen's Com- 
pensation Board, Winnipeg, Manitoba, Canada. 

:Haydon, George F., General Manager, Wiscon- 
sin Compensation Rating & Inspection Bureau, 
373 Broadway, Milwaukee, Wis. 

:Hoage, Robert J., Chief Statistician, V. S. :Em- 
ployees Compensation Commission, Washing- 
ton, D. . C.-- 

Jackson, Ed:ward T., Statistician, General Acci- 
dent. Philadelphia, Penn. 

Jones, Lorirg D., Claim Auditor, State Ins. 
Fund, 1241E. 28th St., New York. 

Kearney, T. P., Manager, State Compensation 
Insurance :Fund, Denver, Colo. 

McClure, Laurence H., Colt's Patent Fire Arms 
Mfg. Co., Hartford, Conn. 

McGuire, Vi!lcent G., Group Ins. Dept., Equi- 
table Life :Assurance Society, 120 Broadway, 
New York. 

Miller, Tilfor'd W., Travelers Ins. Co., Hartford, 
Conn. 

Montgomery, Victor, Actuary, California Ins. 
Dept., San Francisco, Cal. 

Mothersill, R V. 504: Boyer Building, Detroit, 
Mich. 

Mueller, Lou~s H., Statistician, State Compen- 
sation Insurance Fund, 525 Market St., San 
Francisco, Cal. 

Mfiller, Fri~, New York Life Ins. Co., 346 
Broadway, New York. 

Newell, William, Chief Safety Engineer, State 
Insurance Fund, 124 E. 28th St., New York. 

Otto, Walter E., Treasurer and Actuary, Michi- 
gan Mutual Liability Co., Detroit, Mich. 

Perkins, Sanf.)rd B., Actuary, Compensation & 
Liability Dept., Travelers Ins. Co., Hartford, 
C0nn.  
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*Nov. 15, 1918 Raywid, Joseph, Statistician, International Fire 
& Marine Ins. Corp., 153 Fifth Ave., New 
York. 

*Nov. 21, 1919 Robbins, Rainard B., Assistant Actuary, Mis- 
souri Insurance Department, Jefferson City, 
Mo. 

*Nov. 15, 1918 Schaefer, Walter A., Sehenck and Schenck, In- 
surance Brokers, 1 Exchange Place, Jersey 
City, 17. J. 

*17o~r. 15, 1918 Spencer, tIarolcl S., Aetna Life Insurance Co., 
Hartford, Conn. 

Nov. 15, 1918 Sibley, John L., Statistician, United States Cas- 
ualty Co., 80 Maiden Lane, 17ew York. 

~ov. 15, 1918 Sullivan, Oscar M., Chief Statistician, Minne- 
sota Dept. of Labor, Old Capitol, St. Paul, 
Minn. 

Tarbell, Thomas F., Actuary, Conn. Ins. Dept., 
Hartford, Conn. 

Tilson, Howard, Captain, Ordnance Dept., 
:Frankford Arsenal, Philadelphia, Pa. 

Trench, Frederick H., Utica Mutual Ins. Co., 
239 Genesee St., Utica, 17ew York. 

¥oogt, Walter G., State Compensation Ins. 
Fund, 525 l~arket St., San Francisco, Cal. 

Waite, Alan W., Aetna Life Ins. Co., Hartford, 
Conn. 

Waite, Harry Y., Statistician, Compensation & 
Liability Dept., Travelers Ins. Co., Hartford, 
CODD. 

May 23,1919 Warren, Charles S., Chief Statistician, Ocean 
Accident & Guarantee Corp., 114 Fifth Ave., 
New York. 

1~ov. 15,1918 Wilkinson, Albert E., Statistician, Standard 
Accident Ins. Co., Detroit, Mich. 

Sept.17,1919 Williams, John F., Actuary, Tennessee Ins. 
Dept., Kashville, Tenn. 

*Oct. 22,1915 Williamson, W. It., Assistant Actuary, Life 
Dept., Travelers Ins. Co., Hartford, Conn. 

*Oct. 22, 1915 . Wood, Donald M., of Childs, Young & Wood, 
Insurance Exchange, Chicago, Ill. 

*Oct. 22, 1915 Woodman, Charles E., Comptroller, Ocean Acci- 
dent & Guarantee Corp., 114 Fifth Ave., 
17ew York. 

*Nov. 21,1919 Young, Charles 17, Acting Supt. Schedule 
Rating Dept., National Workmen's Compen- 
sation Service Bureau, 13 Park Row, New 
York. 

Sept. 17,1919 

*Oct. 22,1915 

"17ov. 21, 1919 

*Nov. 21. 1919 

(~)*Oct. ~7, 1916 

(')*Oct. 27,1916 
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SCHEDULE OF ~E~BERSHIP, mAY 28, 1920. 

Fellows. Associates. I Total. 
i - -  

Membership,  November  21, 1919 . . . . . . . . . .  150 50 i 200 
Withdrawals:  2 ! 3 

By death  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  1 
By resignation . . . . . . . . . . . . . . . .  . . . . . . . . .  1 1 2 

147 48 
Additions: 

By  election, March  31, 1920 - -  " 1 1 
By election, May  28, 1920. 1 - -  1 

Membership,  May  28, 1920. 148 49 197 
! 

l. 

I 
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ABSTRACT FROM THE I~INUTES OF THE MEETING~ 
MAY 28, 1920. 

The semi-annual and fourteenth regular meeting of the Casualty 
Actuarial and Statis~cal Society of America was held at the Hotel 
Pennsylvania, New York, on Friday, May 28, 1920. 

President Flynn called the meeting to. order at 10:45 A.~I. The 
roll was called, showing the following thirty-seven Fellows and six- 
teen Associates present: 

FELL 0 WS. 
BLANCIIARD • GREENE ~¢[ICIIELBACHER 
:BUCK HAM~IOND ~¢[ILLIGA~ 
:BUDLONG HARDY MOORE 
0A~MACK ~ENDERSON ~]-ONBEAY 
CARVE~ HEss MULr.ANEY 
COGSWELL JACKSON, C.W. OUTWATER 
CRAIG, J . D .  KING R~AN 
DAVIS KIRKPATEICK SCATTERGOOD 
D~,KAY LUBIN SMITH 
FALLOW MCMANUS SULLrVAN, R. J. 
FLYNN I~AYCRINCK WHITNEY 
FONDILLER I~[ELTZER WOLFE, S. H. 
GARRISO~ 

ASSOCIATES. 
ACKE~]~AN ~IILLER, T.W. TAnBNLL 
BROOKS N]~wELI, WAITE, IK. V. 
RUFFLER PERKINS WARREN 
BUET :RAYWlD WOODMAN 
DORWE~E'R S~.~,-c~ YouNo, O. N. 
1%'[ C GUII~E 

The President's address was presented. 
The minutes of the meeting held November 21, 1919 were ap- 

proved as printed in the Proceedings. 
The report of the Council was read and, upon motion, adopted 

by the Society. The Council reported that on account of greatly 
increased costs, it was decided to charge one dollar each year for 
the bound volume, to go into effect in November 1920, beginning 
with ~o]ume VI I ;  the sum of one dollar will be added to the dues 
of every member. The Council adopted the report of the Edu- 
cational Commiffee (printed in this number) and the syllabus it 
contains will go into effect with the May 1921 examinations. I t  
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reported the death of D. A. Baxter, G. Case ancl J. T. Stone, 
memorial notices of which appear in this number. 

The Council recommended the following for election to Fellow- 
ship in the Society, without examination, under the terms of 
ArLicle I I I  of the Constitution: 

Murphy, Ray D., Associat~ Actuary, Equitable Life Assurance 
Society, New York. 

After ballot this nominee was declared a duly elected Fellow. 
The Council reported that the following hacl been enrolled, 

without examination, as Assoc::ate: 
BURT, MARGARET A. (MIS'S) 

The papers printed in thi.,] number were read or presented. 
Recess was taken until ~ :15 P.M. 

The papers read at the las~ meeting of the Society were dis- 
cussed. 

An informal discussion wa~,~ held of several topics of current 
interest. 

Upon motion, the meeting adjourned at 5 P.M. 
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CONSTITUTION. 

(As AMv.NDED MAY 20, 1918.) 

ARTZCL~ I.--Name. This organization shall be called TrrE 
CASUALTY ACTUARIAL AND STATISTICAL SOCIETY OF AMERICA. 

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 a s m a y  be found 
desirable. 

The Society shall take no partisan attitude, by resolution or 
otherwise, upon any question relating to casualty or social insurance. 

AmTZCLV. III.--Membership. The membership of the Soeiety 
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 applicaffon 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 admifted 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 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. Such examination may be waived in the 
case of a candidate who for a period of not less than two years has 
been in responsible charge of the statistical or actuarial department 
of a casual@ insurance organization or has had such other prac- 
tical experience in casualty or social insurance as in the opinion of 
the Council renders him qualified for Assoeiateship. 

ARTZOLP. IV.--Offcers and Cound~. The officers of the Society 
shall be a President, two Yice-Presidents, a Secretary-Treasurer, an 
Editor, and a Librarian. The officers with ex-Presidents, ex-Vice- 
Presidents and four other Fellows shall constitute the Council. 

A~aTICLE V.--Elect~on 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 shalI, in a similar 
manner, be annually elected to serve for two years. The President 
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and Vice-Presidents shall not be eligible for the same office for 
more than two consecutive year~, nor shall any retiring member of 
the Council be eligible for re-elei~tion at the same meeting. 

ARTICL~ VI.--Dutles of O/fici~.rs and Council. The duties of the 
officers shall be such as usually appertain to their respective offices 
or may be specified in the by-la~s. The duties of the Council shall 
be to pass upon candidates for zaembership, to decide upon p.apers 
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 Socliety. 

AaTICL~ VII.--Meetings. T1/ere shall be an annual meegng of 
the Society on such date in the month of November as may be fixed 
by the Council in each year, bu~ other meetings may be called by 
the Council from time to time ai~d shall be called by the President 
at any time upon the written request of ten Fellows. At least two 
weeks notice of all meetings ~hal] be given by the Secretary. 

ARTICLe. ¥III.--Quorum. A:majority, or seven members, of the 
Council shall constitute a quorum. Twenty Fellows of the Society 
shall constitute a quorum. 

ARTICLE IX.--Expulsion or Suspension of Members. Except 
for non-payment of dues no member of the Society shall be expelled 
or suspended save upon action b~y the Council with not more than 
one negative vote followed by ~ two-thirds ballot of the Fellows 
present and voting at a meeting of the Society. 

AaTICLV. X.--Amendments. ~his constitution may be amended 
by an affirmative ~ote of two-thirds of the Fellows present at any 
meeting held at least one mon:~h after notice of such proposed 
amendment shall have been sent -o each Fellow by the Secretary. 

BY-LAWS. 
(As A~ENDED 0'CTOBE~ 27, 1916.) 

ARTICLE I.--Order of Busine}s. At a meeting of the Society 
the following order of business s[Lall be observed unless the Society 
votes otherwise for the time beir:g: 

1. Calling of the roll. 
2. Address or remarks by thi~ President. 
3. Minutes of the las¢ 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 con~Lmittees. 
7. Election of officers and Ccuncil (at annual meetings only). 
8. Unfinished business. 
9. New business. 

10. Reading of papers. 
11. Discussion of papers. 
A~T~CLE II.--Council Meet~ng~. ~Ieetings of the Council shall 
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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. 

ARTICLE III.--Duti~s of Officers. 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 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 ~he pro- 
ceedings of the meetings, original papers or reviews written by 
members, discussions on said papers and other matter expressly 
authorized by the Council. 

The Librarian shall, under the general supervision of the Coun- 
cil, have charge of the books, pamphlets, manuscripts and other 
literary or scientific material collected by the Society. 

AnTICLV. 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- 
•ng 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. If  such 
Fellow or Associate shall fail to pay his dues within three months 
from the date of marling such notice, his name shall be stricken 
from the rolls, and he shall thereupon cease te be a l~ellow or Asso- 
ciate of the Society. He may, however, be reinstated by vote of the 
Council, and upon payment of arrears of dues. 

A~rIc~.s 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 least one month after notice of the proposed amendment 
shall have been sent to each Fellow by the Secretary. 
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RULES I~EGkltDING EXAMINATIONS FOR A~MISSION T0 
~:~p, ~!,ocm1'Y. 

(As A~Xl~NDF.,D M&Y 20, 1918.) 

The Council adopted the foll0wing rules providing for the ex- 
amination 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 (o examination should be made on 
the Society's blank form, which may be obtained from the Secretsry- 
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 char,~.ed for admission to examination. 
This fee is the same whether the ~andidate sits for one or two parts 
and is payable for each year in w[ich the candidate presents himself. 
Examination fees are payable to the Secretary-Treasurer and must 
be in his hands before the fifte(~nth day of March preceding the 
dates of examination. 

4, 5. F~ditor's Note: The adop~tion of the report of the Educa- 
tioual Committee, revising the Syllabus of examinations, requires 
a change in the rules. The amended rules are in preparation and 
will be presented to the annual meeting in Novemober. In the 
meantime any one interested in ~h:e Associateship examinations may 
secure complete information from the Secretary-Treasurer. 

6. Admission to Fellowship exahainations is granted only to those 
who are Associates of the Society.i The examination for l~ellowship 
is divided into two parts. No candidate will be permitted to presen~ 
himself for Part I I  unless he ha:s previously passed in Part  I or 
takes Parts I and I I  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 candidate may elect to present an original 
thesis on an approved subject relating to casualty or social insurance. 
Candidates electing this alternatiYe should communicate with the 
Secretary-Treasurer as to the approval of the subject chosen. All 
theses must be in the hands of ttie 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 fe:e will be required in connection 
with the presentation of a thesi,~. All theses submitted are, if 
accepted, to be the property of the Society and tony, with the ap- 
proval of the Council, be printed in the Proceedings. 
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8. In Part 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. 

"[~EPORT OF THE EDUCATIONAL COI~:I~ITT]~E. 

(Adopted by the Council tO become effective in May, 1921.) 

To the Council: 
At the last meeting of the Council your Committee presented a 

report dealing with its work in preparing a set of references to 
cover the syllabus of the Society, at the time the Committee was 
appointed the need of such a set of references being very apparent. 

I t  was also brought to the Committee's attention from various 
sources that the .syllabus as it exists at the present time has been 
subject to considerable criticism, and the Co.mmittee therefore 
undertook to study of the syllabus with a view of meeting this 
criticism. The general criticism was that the syllabus was boo 
elaborate and in some respects not practical. 

Tour Comrait~ee first considered the question whether or not 
there should be any distinction in the syllabus, looking forward to 
admitting certain members to the Society primarily as actuaries 
and others primarily as statisticians. We quickly reached the con- 
clusion that, whatever the distinction may be between the actuary 
and the statistidan along generM lines, in practical work in con- 
nection with ea.su~lty insurance there w a.s little, if any, distinction 
in work or standing between the man holding the title of sta- 
tistician and the one holding the title of actuary. The difference 
was mainly a slight difference in point of view, and it was felt 
that therefore there should be no distinction in framing the sylla- 
bus of entrance requirements. 

Your Committee next considered the relationship between the 
Matus of Associate and Fellow and reached the conclusion that, 
at least for the purpose of framing the syllabus, it should be 
assumed that all those seeking a.dmission as Associates would 
ultimately wish to qualify as Fellows; but it was felt that the 
passing of the Associate's examination should mark something 
more than a partial progress toward the full standing of Fellow- 
ship and should in itself be an evidence of certain qualifications 
which might justify an executive of a casualty company entrust- 
ing certain work definitely ix) those who had so passed Associate- 
ship examinations. 

The Committee further fell that the whole examination program 
should be made rather .simpler than as is outlined in the present 
syllabus, particularly in view of the fact that it has been found 
necessary up to the present time to waive a part of the Associate- 
ship requirements. In this respect it has been pointed out in 
Committee discussion that, while in many ways we have followed 
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the valuable precedents of the Actuarial Society of America, in 
this respect we have departed, a:ad probably unwisely. When that 
Society first began its system .)f admission by examination, the 
examinations were quite simple, i and as a general standard of the 
Society was raised the require~nents for admiasion were corre- 
spondingly raised. I t  has appe~nred to a m'ajority of the members 
of the Committee that this is (, better policy than to apparently 
hold up higher ~andards in an examination and obtain the nec- 
essary new members for a healthy growth of the Society by a lower 
passing mark. Notwithstandin;; this desire for simplicity, how- 
ever, the Committee has borne lln mind that in many respects the 
future of the casualty insuranc~ business depends upon an actu- 
arial profession with high stanc]ards and high ideals, and it has 
tried to ~rame its syllabus so as t:o clearly indicate that it is not the 
intention of the Society to accert men who are not properly quali- 
fied but that it is the intention :of the Society to stand for a high 
professional standard. 

The ground having been clea~i'ed by establishment of these gen- 
eral principles, the Committee lms undertaken the revision of the 
syllabus itself, and its first reco~nmendation is that the Associate- 
ship be grounded upon passing thvo sets of examinations rather than 
four, as laid clown theoretically' at the present time. This con- 
forms with the present practice, i the first ~'o par~s of the present 
syllabus having been waived hitherto. 

The Committee then took the scheme presented by Mr. Blanch- 
ard in his communication to the Editor, published on page 442 of 
Volume IV of the Proceedings, and considered what topics in the 
outline on page 443 should be re]uired and in what order. Several 
tenlative drafts of the syllabus were prepared after such discussion 
and submittecl for criticism ~o the members of the Committee, and 
as a result of such preliminary: drafts and criticisms, your Com- 
mittee submits a revised syllabus as follows: 

ASSOCIATESHIP. 

Part I. 

1. Elementary algebra up to and including the binomial theorem 
and the use of logarithms, and :compound interest and annuities- 
c~r t a i n .  

Note.--Under this topic file 'dudent is expec~d to understand 
what is presented in the ordirary college al~bras through the 
binomial theorems but excluding exponential and logarithmic 
series. He is expected to und:erstand the ordinary use of log- 
arithms and to be able to handle the simpler problems in com- 
pound interest and annuities-ce1:tain as thew are presented in the 
average college algebra, without $oing into the more intricate prob- 
lems of bond amortization and ~imilar matters. 

2. Double entry bookkeeping. 
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3. Elements of statistics, including theory o£ compilation, tabu- 
lation and presentation, but excluding critical anathematical 
analysis. 

Part II .  

1. Elements of the theory of probabilities--algebraic ~reatment 
only. 

~. Policy forms and underwriting practice in casualty insurance, 
viz., Personal accident, health, liability, workmen's compensation, 
fide[i~, s~arety, plate glass, steam boiler, burglary, fly wheel, auto- 
mobile, workanen's collective, credit. 

3. Simple practical problems relative to procedure in compila- 
tion and use of statistics relating to casualty (including social) 
insurance problems. 

4. Simple practical problems relating to procedure in insurance 
accounting and statistics, including the preparation of annual 
statements and schedules. 

Note.--As respects items 3 and 4, the student is expected to be 
prepared to carry through, under instructions, such compilations 
of statistical data as are usually made in the office of a casual~ 
company and to carry through ~he usual accounting work, in- 
cluding hhe preparation of the statement, t ie should also be 
prepared to adapt, for the use of his particular company, statis- 
tical and accounting methods in general use. I t  is not expected 
that the candidate for Associateship should be prepared to work 
out new plans and methods for developing data and answering 
intricate questions, facility for coping with the latter type of 
problems being among ~he qualifications required for :Fellowship. 

5. Insurance law, including the more important statutes of the 
United States and Canada (for Canadian eandidates) relating to 
casualty insurance. 

FELLOWS:HIP, 

Part I. 

1. Advanced algebra, elementaw differential and integral cal- 
culus and elementary calculus of finite differences. 

2. Critical analysis of statistics, including elementary mathe- 
matical theory. 

3. Elements of the theory of life contingencies, including the 
calculation of present values of annuities based upon life con- 
tingencies. 

Part II .  

1. Advanced practical problems in the compilation and use of 
statistics relating to casually (including social) insurance 
problems. 

2. Calculation of premiums and reserves for accident, sickness, 
workmen's compensation and other branches of casually insurance, 
including consideration of basis of reserve. 
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3. Advanced practical problems in insurance accounting and 
statistics, including the prepa:ation of annual statements and 
schedules. 

4. Underwriting problems inl casualty insurance, including in- 
spection of risks, adjustment a::ld settlement of claims, etc. 

As certain candidates have already been working in preparation 
for examination under the present syllabus, the Committee recom- 
mends that, if the new sylabus meets the favor of the Council, it 
be made effective for admission: during 1921, that is, for the ex- 
aminations of that year; and it ~s also the feeling of the Committee 
(although the matter is perhap~s more within the province of the 
Examination Committee) that :it will needlessly complicate mat- 
ters if students having already passed part of the examinations 
are required fo go back and repass such examinations because of 
subjects later included in them by this syllabus, or to include such 
subjects in their later examinations. We believe that the interests 
of all will be sufficiently served if, for this purpose, the revision of 
the syllabus be ignored. 

Respectfully submitted, 
EDi~CATIONAL COMMITTEE, 

By A. H. Mow~RAY, 
Chairman. 

October 80, 1919. 

The Educational Committee :is preparing a pamphlet outlining 
a course of study which may tie followed in connection with the 
~. llabus. This should be avail tble for distribution about Novem- 
ber 1, 1920. Those who wish iv secure copies may do ~Oab.Y com- 
municating with the Secretary-Treasurer after that 
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1920 EXAMINATIONS OF TttE CASUALTY ACTUARIAL 
AND STATISTICAL SOCIETY OF AIVIERICA. 

Examination Committee. 

M~.Rw~ DAvis, . . . . . . . . . . . . . . . . . . . .  Chairman 
In Charge of In Charge of 

Associateship Examinations. Fellowship Examination. 
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EXA~[I~ATIONS FOR ~D~ISSI01~ AS ASSOCIATE. 

Part III. 
1. According to a certain mortality table out of 1,000 living at 

age (x) the following will respectively die in the years below 
named : 

First year--50 
Second year--51 
Third year--52 

Write symbols and numerical values for the following prob- 
abilities: 

(a) That a person aged (x + 2) will live at least one year. 
(b) That a person aged (x) will die i~ the third year. 
(c) That two persons, aged respectively ( x +  1) and (x), 

will both die within one year. 
2. (a) Of what importance to a casualty company is the net 

rate of interest earned upon its investments? Are 
interest earnings of more importance in life insurance 
than in casualty insurance ? Give reasons for your 
opinions. 

(b) Define nominal and effective rates of interest amortiza- 
tion; annuity-certain. 

3. Why are the terms "direct" and "indirect" taxes vague and 
equivocal ? 

4. What is "rank" or " grade" correlation ? Under what 
practical conditions would you employ this method? 

5. (a) Explain the meaning of the symbols az, a~ and a~: state 
the relation existing between them. 

(b) A permanently and totally disabled worker earned before 
his injury $1,875 per year. / The "permanent fotal" 
benefit is two-thirds wages for life, payable monthly. 
ttowever, the ]aw provides that in computing compen- 
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sation no wage shall be deemed greater than $1,200 per 
annum. What is the present value of the benefit at 
3½ per cent. compound interest assuming the worker 
to be 45 years old hnd tha~ 

a4~ := 8.000 
q45 = .087 

6. Find the value of an ann:ui~y-certain for n years, the pay- 
ments under which are in geometrical progression, being repre- 
sented by the series k, 7cr, kr 2, i . . . .  Under what circumstances 
could the value of the corresponding perpetuity be obtained and 
what would be this value. 

7. What is the "subsistence ~:.heory of wages"? By whom was 
it first advanced, and what ct:.rrent economic conditions did it 
then seem to fit ? 

8. What interpretation woul.] you place upon the "probable 
error" of: 

(a) the arithmL, tie mean of a series ? 
(b) the standai'd deviation ? 
(c) the coefficient of correlation? 

9. Of what practical value ii~ knowledge of the theory of lifo 
annuities and assurances to the actuary of a casualty cempany? 
Give reasons for your opinions. ~ 

10. A bond paying 4 per cent. semi-annually on the 15th of 
January and July, and maturing January 15, 1923, is purchased 
July 15, 1920. If  the rate realized is 5 per cenL convertible half- 
yearly, what is the purchase prlce ? 

(Given v 5 (at 2½ per cent.)~---.88385) 
11. If  the above bond were purchased at 99 what would be the 

(approximate) effective rate of ~nterest realized on the investment. 
12. Comment upon coSperative credit and marketing enter- 

prises in their effect upon the mass of wage-earners. What are 
the elements necessary for the practical success of a co5perativo 
undertaking ? 

13. Define the following terms: 
a. frequency pelygon 
b. frequency curve 
c. class interval. 

14. (a) Write an expre~ion: for the terminal reserve on an 
ordinary life policy which has b~,en in force ten years. Define the 
symbols which you employ, ar A express them in commutation 
symbols. 

(b) Why is it necessary for a life insurance company ~ set aside 
premium reserves ? 

15. In the extension of an4r agricultural or manufacturing 
process what is the "point of c~:minishing productivity?" 

16. In graphically illustratini~ , a series of accident rates, what 
kind of chart-paper do you prefer, and why ? 

a. ordinary cross-section paper 
28 
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b. semi-logarithmic paper 
c. logarithmic paper 

• d. arithmetic or logarithmic "probability" paper 

Part IV. 

1. Does a Universal Standard Workmen's compensation policy 
issued to a garage and auto salesroom cover automobile racing when 
sueh is done by the employees of the assured? Give reasons for 
your answer, 

2. Having been given the records of fatal industrial accident 
cases, sketch a table to show, for married workmen, the ages of the 
widows in relation to the ages of dependent children. 

3. What facts should an exhibit of workmen's compensation 
losses contain to properly determine rates for classifications. 

4. To what extent is it lawful for a single insurance company to 
transact casualty and (a) life business (b) fire business? Criticise 
briefly the provisions of statute cited in your reply to the fore- 
going question. 

5. An employ of an awning contractor while installing an awn- 
ing for a bakery is thrown from a ladder by a truck owned by the 
bakery; does the injury come under the compensation act or public 
liability and why ? 

6. Discuss one of the following practical tabulating problems: 
(a) What general considerations (number of cases to be 
handled, complexity of tabulation, de~ree of accuracy, etc.) 
govern the choice of a tabulating system as between hand, 
and mechanical or punch-card devices? Under what con- 
ditions is the one plan more economical than the other ? 

(b) Describe the various procedures for insuring accuracy of 
punch-cards, and state which of these methods is, in your 
opinion, the best; why ? 

7. The legislature of a state has changed the waiting period, 
maximum weekly wage basis and the specific injury benefits in the 
compensation act. All the detailed information of the cost of the 
original law is available. How would you determine the cost of 
the amendments on the basis of this information? Outline the 
necessary steps.. 

8. A stock company is being organized to write fidelity and 
surety; personal accident and health; automobile public liability~ 
property damage, and collision; elevator public liability; com- 
pensation. Having a specified jurisdiction in mind, state the prin- 
cipal steps which must be ~aken before the company may lawfully 
issue policies in all of the above lines. 

9. What factors determine or influence tbe automobile theft 
hazard ? 

10. Graphically illustrate, and in¢erpret the following table: 
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Wages and the cost of living I in Eastern Massachusetts 
Year. Wa~s. Cost of ~vlng. 
1860 100 100 
1861 100 111 
1862 1O0 123 
1863 109 137 
1864 120 163 
1865 141 175 
1866 153 172 
1867 173 164 
1868 167 165 
1869 174 163 
1870 175 157 
1871 178 148 
1872 174 147 
1873 175 149 
1874 170 145 
1875 161 141 
1876 156 134 
1877 146 131 
1878 142 126 
1879 140 123 
1880 137 195 

11. Explain the "Schedule P "  method of determining loss 
reserves and how can it be justified. 

12. To what extent are the premium rates for compensation 
insurance controlled by state at:~thority? 

13. Wha~ premium is paid oh the salaries of axecutive officers 
of a plant assured under a workmen's compensation universal 
standard policy ? What is the ~ustification? 

14. Describe briefly (referring to workmen's compensation in- 
surance) : 

(a) Three methods of det(~rmining unearned premiums. 
(b) Three methods of dete3~mining unpaid losses. 
(c) How premiums in for()e are determined. 
(d) The chief functiQn of schedule W. 

15. What recommendations a:'; to fatal accident statistics useful 
in personal accident underwriting would you make to a registrar 
of a health deparhnent. State how you think the dea~s ought to 
be classified, and sketch a table ~o show items as nature of hazard, 
sex and age of deceased person, i number of population exposed to 
risk, etc. 

16. How are legal loss reserves determined for the following 
lines ? (State general principle~ only.) 

(a) Fidelity :and Surety. 
(b) Public ]~abiliby. 
(c) Workme~'s compensation. 

(1) four stock companies. 
(2) for mutual companies. 
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EXA:HINATIONS FOR ENROLLMENT AS FELLOW. 

Part I. 

(Any one of questions 1 to 5 inclusive, and any one of questipns 
6 to 1G inclusive may be omitted.) 

1. Describe in detail how the loss reserve under personal accident 
insurance should be computed. Why should the notice average 
under automobile property damage insurance be watched much 
more carefully than under personal accident insurance ? 

2. Outline a method of keeping automobile liability experience 
in connection with the present basis of premium rates for 

(a) Pleasure cars. 
(b) Commercial cars. 

3. Combined experience for workmen's compensation insurance 
for the policy years 1916-17 showed the following results for a 
certain classification after converting the losses to a common level. 

Year  of Issue. Payroll .  D e a t h  Losses .  Al l  Other Losses .  Medica l .  

1916 $170,905 $4,500 . .. $55 
1917 195~472 . . . . . .  518 25 

Criticize this experience as a basis for the projection of rates for 
Che year 1920. What other basis might be used ? 

4. Discuss the merihs and demerits of the present law governing 
• workmen's compensation loss reserves for stock companies in New 

York State. For mutual companies. 
5. Discuss the relative importance of the items for which pro- 

vision must be made in steam boiler insurance rates. 
6. In inspecting a manufacturing risk for workmen's compensa- 

tion insurance, what elements of hazard should be noted in con- 
nection with : 

(a) working machines 
(b) stairways 
(c) elevators 
(d) power transmission 

7. What items of information concerning the applicant should 
an underwriter have in order to pass on an application for individ- 
ual accident and health insurance? 

8. Account for the difference in the cost of adjusting claims in 
the following lines of insurance: 

(a) Personal accident and health 
(b) Workmen's compensation 
(c) Auhomobile casualty. 

9. What are the principal points to be considered in an applica- 
tion for a fidelity bond ? 

10. Discuss the difference between the proper attitude of an 
adjustor handling a public liability claim and the attitude of one 
handling a workmen's compensation claim. 
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(Any one of quesidons 11 to 15 inclusive , and any one of questions 
16 to 20 inclusive may be omit~ed.) 

11. What are the reasons for tlm low rates of foreign exchange? 
What factors would have a tendency to bring the rates back to 
normal ? 

12. (a) Explain what is meant by the amortization of bonds. 
(b) Is it good practice for'a casualty insurance company to 

value its securities on an amortized basis? Give 
reasons. 

13. Discuss the present eonditi:ons of the security market from 
*tie point of view of the manager of the invegcment department of 
an insurance company. 

14. What information concerning the safety of principal and 
dividends should be obtained in order to determine the desirability 
of a preferred stock as an investment? 

15. To what extent should a:, company doing an exclusively 
accident and health business invest in western farm mortgages? 
Why? 

16. What statistical informati0n is available for calculating 
group health insurance rates? Comment on the relative value of 
these various sources of informatiim. 

17. Given the pure premium c(*st for the eighth to tenth days 
(inclusive) of disability and the pure premium cost for the eleventh 
day to the tdventy-seventh week (in:clusive), explain how you would 
calculate the group accident acciilent rate which would provide 
payment in case of total disability ~or the difference between 80 per 
cent. of wages; maximum $30,00 ; i wenty-six weeks limit; one week 
waiting period; and the coverag{., provided under a workmen's 
co,npensation law which pays 50 per cent. of wages, maximum $14, 
with a ten day waiting period. 

18. Discuss ratios of loss and of ~expense as a guide to the policy 
holder in his choice of an insurance comp'any. 

19. Compare critically two me{hods of converting worknnen's 
compensation losses in several state~ to ~ e  level of a "basis s~ate." 

20. Losses in burglary insurance have become abnormally high. 
Discuss problems involved. 

Part J~I. 

Note . --In accordunee with Rule ~ of the rules regarding exami- 
nations for admission to the Soci:ety, candidates who are to be 
examined in Part I I  of the Fellow:ship examinations are required 
to write on only three of the 2our' prescribed topics, in order to 
obtain full credit. For this reaso~ the examination questions are 
so arranged that it will be po~ib~e for ~ e  candidate to choose 
three of the.four topics for his examination. A choice of topics is 
binding for both morning and afff~,rnoon papers; that is to say, 
if you choose as the subjects for your examination topics, 1, 2 and 3, 
you must be careful to limit yourself to the questions on the~ 
topics both in the morning and afternoon examinations. 
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ToPIc I. PEIIVCIPLES AND :HISTORY OF SOCIAL INSURANCE. 

1. What is social insurance ? 
2. Why did social insurance develop first in Germany? Why 

is it less developed in the United States ? 

ToPIc II. CO~PILATIO~¢ ~ND UsE o~ CEnsus o~ 0T~R 
GOVERIV]~fENT STATISTICS RELATING TO POPULATION, 

I~ORTALITY, INVALIDITY, SICKNESS~ UNEMPLOY- 
M:EIq% OLD AGE AND ALLIED ~IATTF_~RS. 

3. Give briefly an outline of the information contained in the 
United States decennial census which has some application to the 
headings listed under Topic II. 

4. For most practical purposes of statistical analysis, is it suffi- 
cient to make use of age groups using the information contained 
in the United States decennial census reports ? Why ? 

5. What allowance must be made in drawing deductions from 
crude death rates as shown in "l%[ortali~" Statistics~Bureau of 
the Census" ? Give reasons. 

ToPic IIl. SYSTE~IS OF INVALIDITY, OLD AGE AtKD E~PLOY- 
~ENT I~SURANCZ. 

6. Outline the present development of the old age pension idea 
among industrial corporations in the United States. 

7. Outline the present status of unemployment insurance in 
European countries. 

8. Is unemployment insurance adapted to conditions in the 
United States ? Why ? 

TOPIC IV. CALCULATIONS OF I~RE~M:IU:hIS FOR AND VALUATION 
OF PENSION FUNDS. 

9. A large financial corporation is considering the establishment 
of a pension plan for its employees. State your recommendations 
with reasons therefore as to the following points: 

(a) Retirement age for males. 
(b) Retirement age for females. 
(c) Basis for the determination of the amount 

of pension at retirement. 
(d) Benefits to employees totally and perma- 

nently disabled prior to ages set for re- 
tirement under (a) and (b). 

(e) Advisability of securing contributions from 
employees. 

10. A protestan~ denomination is planning a pension plan for 
i~s ministers. Poin¢ out the difference in the handling of a pen- 
sion fund in hhe case of such an organization and in that of an 
industrial employer. 
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ToPIc I. PRINCIPLES AND I'[ISTORY OF SOCIAL INSURANCE. 

11. An analogy is frequently drawn between workmen's com- 
pensation and health insurance (social). To what extent is this 
analogy justified ? 

12. Give a general outline of the extent fo which the various 
branches of social insurance haw[~ advanced in one of the principal 
countries of Europe. 

13. Discuss group Life insur,~nce as a practical application of 
social insurance principles. TO what extent has group Life in- 
surance advanced in the United :States? 

TOPIC II. COMPILATION AND USE OF CENSUS OR OTHER 
GOVEIINMENT STATISTICS :I~ELATINO. TO POPULATION, 

~IORTALITY, INVALIDITY, SICKNESS, UNEMPLOY- 
MENT, 0LD A~E A~D ALUED MATTm~S. 

14. What official governmental wage statistics are available? 
Comment on thir usefulness. 

15. Could any use be made of governmental statistics as a basis 
for the developmeat of a plan :[or granting sickness and super- 
annuation benefits eo employees of an industrial plant? If  so, to 
what extent could such use be made? 

;]~OPIC IlL SYSTEMS OF INVA:LIDITY, OLD AGE AND EMPLOY- 
MENT INSURANCE. 

16. Outline the benefits provid..~d by the National Insurance Ac~ 
of Great Britain. 

17. Assuming that a health insurance act is to be passed, outline 
the features which would be covered, indicating what provisions 
would be desirable under each herA. 

i 

To~ic IV. CALCULATIONS OF pRE~[IU~[S FOIt AND VALUATION 
OF PENSICN FUNDS. 

18, A Pension plan has beeH in operation for several years 
designed to provide a pension of $1,000 to each professional em- 
ployee of a large institution upoh his reaching the a~o~ of sixty. 
Outline the method of valuing th(. fund, showing the total amount 
of reserve which should be on hi~nd at any time. This requires 
a statement of t}le basis of valua~/on initially and the method of 
keeping the valuation correct thelreafter. 

19. A large employer whose sta'ff includes a large propor~on of 
old employees has at the present time a pension roll including 
about 5 per cent. of his total number of employees. He has pur- 

• . , ~ . 

chased a Single Premium Life Annuity from an insurance com- 
pmay to each of these pensioners ~.nd promises to purchase similar 
Life Annuities as other employees: are pensioned. What should he 
do to put his retirement system on a sound basis? 

90. Outline and criticize the retirement system for public school 
~eachers in force in any state or c:~ty in the United States. 
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