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VOI~UME V, PART I. NUMBER 11. 

PROCEEDINGS 
NOVEMBER I~, I918 

Tn-E I~ELATION BETWEEN T]:IE ACTUARY AND THE 
STATISTICIAN. 

.ADDRESS OF THE PRESIDENT, JAMES D. CBAIG. 

At the last meeting of the Casualty Actuarial and Statistical 
Sociefy the question was asked, '~ What is the difference between an 
' actuary' and a ' statistician' ?" While the various publications 
on statistics have generally covered the history, as well as the deil- 
nition of that subject, and while Walford's "Insurance Cyclopse- 
dia" deals somewhat fully with the history of the term cc actuary," 
it has seemed appropriate that the definition, history and functions 
of both the actuary and statistician be brought before you as a 
matter of record. 

As these must necessarily be taken from such books as "An In- 
troduction to the Theory of Statistics," by Mr. G. Udny Yule, the 
"Elements of Statistics," by Mr. Arthur L. Bowley, and from the 
volumes of "The Insurance Cyclopsedia," by Mr. Cornelius Wal- 
ford, F.I.A., F.S.S., and as no claim is being made to originality, 
it has not seemed necessary to present as quotations statements 
found in these books. Our only object now is-t0 gather the avail- 
able information and present it in such form that the meaning of 
the two names may be comprehended and the differences in each 
profession may be clearly in your minds. 

According to the Constitution of the Institute of Actuaries of 
Great Britain and Ireland, incorporated by Royal Charter on July 
29, 1884, under the name of the Instihlte of Actuaries, the peculiar 
province of the actuary is the inquiry into all monetary questions 
involving a consideration of the separate or combined effects of 
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T H E  A C T U A R Y  AND T H E  S T A T I S T I C I A N .  

interest and probability, while the statistician has been designated 
a s  one skilled in the science of counting. When first stated the 
problems involving interest and probabilities might appear to be 
more complicated than those involved in the science o2 counting. 
This would be true were counting considered as a simple operabion 
performed automatically by one person, but when the numbers 
counted are large, as, for instance, the population of the United 
SLates, the total count is not simple. Also, one cannot count the 
number of bushels of wheat, barley, etc., raised in this country in 
a year. From the Literary Digest for November 9, we have the 
following figures, relative to the increase in crop production for 
1918 : 

TABIAE SHOWING DECREASE AND INCEEASE OF PRODUCTION OF THE FOLLOWING 

C R O P S  FOR 1 9 1 8  A S  A G A I N S T  1 9 1 7 .  

Increase in Decrease  In 
• . Crop.  Bushels .  ~ Bushels .  

C o r n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441,000,000 
O a t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 2 , 0 0 0 , 0 0 0  

Potatoes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51,000,000 
Sweet potatoes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,000,000 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546,000,000 
Wheat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  267,000,000 
Barley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,000,000 
Rye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,000,000 
Buckwheat . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,000,000 
Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,000,000 
Beans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,000,000 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,000,000 
Net decrease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  227,000,000 

I t  is not within the power of any individual to make the count 
of these figures, while the limits of time and place so act as to make 
an absolutely accurate count impossible and reduce the conclusion 
from exactness to an approximation. 

The same applies to the savings in gas and coal reported to have 
been made by the Daylight Saving plan in operation this year. 
The sponsor of that plan reports a saving of 1,250,000 tons of coal 
and an estimated cut of $~,000,000 in the gas bills of the nation, 
while to quote from the Literary D{gest again: 

" President Charles Lathrup Peck, of the National War Garden 
Commission, credits the Daylight Saving Law with being largely 
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responsible for the production of the record of a $500,000,000 crop 
of war gardens, which is 51 per cent. greater than the crop last 
y e a r . "  

I t  is pointed out that one division between arithmetic and sta- 
tistics is that whereas arithmetic attains exactness, statistics deals 
with estimates, sometimes very accurate and often sufficiently so 
for their purpose, but not mathematically exact. With the statis- 
tical results not being mathematically exact, it becomes necessary 
to have some idea as to the extent of their error and accordingly 
the mathematical probabilities have been largely applied in the 
development of statistical methods. 

Furthermore, in dealing with large masses of figures, special 
methods are necessary, depending on particular properties of large 
numbers and suitable for describing complex groups, so that they 
can be easily comprehended. Methods must be adopted for analyz- 
ing the accuracy of statements, for measuring the significance of 
differences and for comparing one estimate with another. The 
tabulation involves a great deal of detail labor, but the determina- 
tion of the exact form and the choice of the headings to which the 
totals shall correspond require close study from the administrative 
statistician. 

From the nature of the problem the data so tabulated produce 
but an approximation, but if the number of objects counted or the 
number of observations made are sufficiently large, the statistician, 
by means of his mathematics, is often able to determine the prob- 
able limits of error or even a law which can be expressed by a defi- 
nite formula. When the population is counted by ages, or shells 
by length or breadth, or any other tabulation recorded, the results 
can often be recorded graphically and the equation of the result- 
ing curve assumed to give the correct values. 

Without attempting to go into the mathematics of statistical 
methods, it might be stated that the equation of the curve of error 
is their foundation. Frequency Curves and their adjuncts, Mean, 
l%~ode, Standard Deviation and Skewness, have all distinct mean- 
ings in connection with statistics. These are described in many 
books and are developed in relatively simple form by Mr. Arthur 
L. Bowley in his "Elements of Statistics." Mr. Arne Fisher, in 
the Preface to his book on "The Mathematical Theory of Prob- 
abilities," states that Charlier has rightly observed that the modern 
statistical methods may be based on the few condensed rules con- 
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rained in the great work of Laplace. While in 1774 Laplace did 
make the first attempt to deduce a rule for the combination of 
observations from "The Principles of the Theory of Probability," 
it has been contended that the modern development in "Frequency 
Curves and Correlations" has come largely as a result of the work 
of Prof. Karl Pearson. 

The fields in which the actuary and statistician ope~ato are dif- 
ferent. The stagstician brings together facts calculated to illus- 
trate the condition and prospects of a society and diffuse statistical 
information in the different departments of human knowledge. 
His field is unlimited and we find his methods adapted to physical 
sciences, biology, meteorology, demography, etc. He tabulates and 
examines the data in many fields, but differs from the actuary in 
that he does not combine interest with his statistical probabilities. 
The actuary does not extend his field of operations beyond the gen- 
eral field of insurance, but in this field he finds occasion to use all 
the statistical methods in the tabulation of his probabilities and 
then carries his operations further by dealing with the question of 
interest. 

Strictly speaking, the statistician draws no deductions. He col- 
lects, arranges, describes, like a careful experimentist. He presents 
evidence, but not conclusions and it is only when the statistician, 
as a distinct operation, assumes the role of the economist that, in 
addition to conducting the experiment, he fits the theory. Thus, 
in the Life Supplement of the Spectator of August 1, 1918, there 
is an article taken from "Agency Items," entitled, "Thrif t  at 
Home and Abroad." This article has received considerable pub- 
licity and on account of the interesting statistics presented, together 
with the erroneous conclusions, the article is herewith reported in 
part: 

¢~THRIFT AT ~Io~[E A_N'D ABROAD." 

"Savings bank statistics, based largely on pre-war conditions, 
show that 

" Of every 
account. 

"Of  every 
"Of  every 

coun t .  
"Of  every 
"Of  every 
"Of  every 

ings account. 

1,000 people in Switzerland, 595 have a savings 

1,000 people in !~orway, 468 have a savings account. 
1,000 people in Denmark, 436 have a savings ac- 

1,000 people in Japan, 400 have a savings account. 
1,000 people in France, 368 have a savings account. 
1,000 people in the United States, 109 have a say- 
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" Why is it that in the United States, reputed to be the wealth- 
lest country in the world, only ten per cent. of the population main- 
tain savings bank accounts? Americans must be taught to save," 
etc. 

In  this table the statistical data may be correct, but the conclu- 
sion drawn is erroneous. The compiler of these figures probably 
meant there were 595 accounts in Switzerland to each 1,000 of 
population, instead of 595 people with deposits, but passing over 
this, the countries cited, with the exception of the United States, 
are older countries which are more densely populated. Large tracts 
of land sparsely populated would not be expected to support many 
savings banks and in order to draw correct conclusions, the data 
for similar populations should be compared. Thus, instead of 
comparing the entire population of the United States with that of 
Switzerland, why not compare Massachusetts. According to the 
"World Almanac" for 1910, the population of Massachusetts was 
3,693,310, while the .population of Switzerland was 3,741,971. 
The area of Massachusetts is practically half that of Switzerland, 
being 8,266 square miles as against 15,976. Switzerland has 1,963,- 
417 deposits with total deposits of $307,386,431, while Massachu- 
setts has 2,566,467 deposits with total deposits of $1,026,822,448. 
In the New England states the number of deposits equal 551 for 
each 1,000 of population, while the average deposit is over $400 as 
compared with $86 in Switzerland. Here we see the difference 
between the collecting of statistics and the fitting of the theory. 

The actuary, by being limited more particularly to the field of 
insurance, as well as by reason of his technical knowledge, has been 
compelled to master the details of the entire business. He is con- 
stantly compelled to draw deductions and fit the theories. 

In 1826, Mr. Babbage in his "Comparat ive  View," speaking of 
the actuaries of the then offices, said: 

"The degree of knowledge possessed by persons so situated at 
the different Institutions is exceedingly various, passing through 
all degrees, from the most superficial acquirements, derived merely 
from the routine of an office, up to the most profound knowledge 
of the subject." 

Mr. H. W. Porter, in a paper read before the Institute of Actu- 
aries on " S o m e  Points connected with the Education of an Actu- 
ary," stated: 
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" T h e  model actuary, then, as a statist, collects and arranges the 
raaterials for his mortality table; as a mathematician he constructs, 
accommodates, and corrects it, according to scientific principles ; 
and from this course he calculates his Table of annuities and of 
premiums. His knowledge of the nature of disease, and of their 
effect upon certain constitutions and under different conditions, 
enables him to c05perate with the physician; and thus the medical 
knowledge of that officer is combined with the statistical element, 
in the hands of the actuary, and the knowledge of both is thus made 
practically useful. His legal knowledge, if sound, may save the 
Company much expense--his sphere of usefulness is enlarged, and 
he becomes a valuable coadjutor of the legal adviser of his Com- 
pany. As a scholar, the actuary is continually in request. As a 
man of business his services are invaluable. In the term 'busi- 
ness' I include a knowledge of Finance." 

I t  is probably the extensive use of the statistical methods by the 
actuary in the tabulation and graduation of his data before intro- 
ducing the factor of interest that has caused him to be looked upon 
as a statistician. I t  is only natural that he should avail himself 
of statistical methods and he has shown no hesitancy in adopting 
them, as, for instance, in the case of the method of least squares 
introduced by an astronomer anxious to choose the best of several 
slightly discrepant observations of the position of a star, but rec- 
ognized and used by the actuary as a valuable method for adjust- 
ing his mortality table. The latest illustration given to the mem- 
bers of this Society is in the paper, presented by Prof. Whitney at 
our last meeting, on " T h e  Theory of Experience Rating," in which 
he states that the problem is strictly a matter for statistical treat- 
ment. 

Apparently, the term "actuary," as it is now understood, has 
been rec%~nized for a longer period than " statistician," as in 1774 
l~r. Win. ]~[organ was appointed Resident Actuary of the Equitable 
Assurance Company of London, while the words "statistics" and 
" s ta t i s t i c ian"  were first used in 1787 by !%:r. E. A. W. Zimmerman 
in a preface ~o " A  Political Survey of the Present State of 
Europe." 

The name " aeh:ary" was derived from "ac tus ,"  an instrument, 
and was first used as a designation of a public officer who drew up 
the writings, contracts, etc., in the Roman Courts of Justice in the 
presence of the Magistrate. Later the Actuarii kept the military 
accounts of the Romans, then acted as the clerks who registered 
the acts and constitutions of the convocations in the assemblies. 
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The officer appointed to keep savings bank accounts was formerly 
termed "actuary"  and some dictionaries include shorthand writ- 
ers, as well as registrars of public bodies under the term. 

While the actuary was recognized in 17T4 as a necessary officer 
in an insurance company, it was not until 1819 that he received 
government recognition. In that year Mr. John Finlaison was 
appointed to the office of Actuary to the Commissioners of the 
National Debt, while, in addition, it was enacted that the tables 
and rules of all friendly societies should be approved by two per- 
sons at least, known to be professional actuaries, or persons skilled 
in calculaGons. 

In 1852, any judge of the Court in England was authorized to 
obf~n the assistance of "actuaries or other scientific persons," in 
order to secure more speedy and efficient despatch of business, but 
the first step taken toward making a profession of actuarial science 
was in 1847, when the Institute of Actuaries of Great Britain and 
Ireland was founded 

" for the purpose of elevating the attainments and status, and pro- 
moting the general efficiency of all who are engaged in occupations 
connected with the pursuits of an Actuary; and for the extension 
and improvement of the data and methods of the science, which 
has its origin in the application of the doctrine of probabilities to 
the affairs of life, and from which life assurance, annuity, rever- 
sionary interest and other analogous institutions derive their prin- 
ciples of operation. I t  embraces as its peculiar province of inquiry 
all monetary questions involving a consideration of the separate 
or combined effects of interest and probability." 

The Institute held its first meeting on January 29, 1849, in the 
Guardian Assurance Office in London and it is only natural that 
following closely the organization of this body a good deal of at- 
tention should be given to the training and qualifications of actu- 
aries. In 1853 the leading actuaries of that time were seriously 
discussing the question, while the Select Committee on Assurance 
Associations, which sat in that year, also took cognizance of it. 

In 1868, the Faculty of Actuaries of Scotland was incorporated 
and the Charter set forth in detail the duties of an actuary in 
somewhat the same manner as has been outlined. About ~his same 
time, in fact one year earlier, in 1867, an attempt was made to 
found an Institute of Actuaries in t]ae United States, but it did 
not proceed and it was not until 1889 that the Actuarial Society 
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of America was formed, at which time actuarial science was so 
well known that it was simply necessary for that Society to state 
in its constitution that the object of the Society was the promotion 
of actuarial science by personal intercourse, presentation of appro- 
priate papers and discussions and such other maLte~'s as might be 
found desirable. The American Institute of Actuaries, organized 
in 1909, gave as its object the advancement of the science of insur- 
ance mathematics and the knowledge of the theory and practice of 
life insurance and related interests by associating together persons 
of like interest. 

Passing from the actuary to the statistician, we find that the 
words "s ta t i s t , "  " s ta t i s t i c s"  and "statistical" appear to be all 
derived more or less indirectly from the Latin " s t a t u s "  in the 
sense that it acquired in ~Iedi~eval Latin of a political state. The 
word " s t a t i s t "  occurred in " H a m l e t "  in 1609, in " C y m b e l i n e "  in 
1610 or 1611 and in "Paradise Regained" in 1671, but "statis- 
tics" and "statistical" were apparently introduced in :England in 
1787 by Mr. E. A. W. Zimmerman in the preface to "A Political 
Survey of the _Present State of Europe," although the science it- 
self had been developing for forty years previous. As developed 
at that time " statistics" meant simply the exposition of the note- 
worthy characteristics of a state and had for its object the actual 
and relative power of the several modern states, the power arising 
from the natural advantages, the industries, the civilization of their 
inhabitants and the wisdom of their governments. 

In the " P r o s p e c t u s "  of the Royal Statistical Society, founded 
in 1834, it is stated that statistics may be said to be the ascertain- 
ing and bringing together of those facts which are calculated to 
illustrate the condition and prospects of a society, while the Amer- 
ican Statistical Association, organized in 1839, had as its object 
" to collect, preserve and diffuse statistical information in the dif- 
ferent deparhments of human knowledge." 

Naturally, both actuarial science and the science of statistics 
have developed until statistical methods are used to measure the 
social organism in all its manifestations and statistical probabili- 
ties combined with the effects of interest have been made the basis 
of all forms of insurance. 

i, Statistics" and " statistical" have ceased to bear any necessary 
reference to matters of state and are now applied in physics, biol- 
ogy, anthropology and meteorology, as well as in the social sciences, 
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while the development of statistical methods has now brought all 
these subjects into the realm of statistics. There are now publica- 
t/ons relating to particular subjects, as, ~or ins~nce, a Journa~ for 
the Statistical ~qtudy oT Biological Problems, a book on "The Prin- 
ciples of Statistical !~[echanics," etc. 

The actuarial work on its technical side depends largely upon 
the results of statistical inquiries and all developments and im- 
provements are of interest. The connection between the two sci- 
ences has had its first official recognition in this body, which has 
been organized under the name of the Casualty Actuarial and Sta- 
tistical Society of America. The actuaries have had their organi- 
zations in the past, while both the Royal Statistical Society and 
the American Statistical Association have been developing various 
phases of inquiry, but, apparently, this is the only organization 
where both actuarial science and statistical methods are recognized 
in its name. We have a large field and one that is offering many 
opportunities. 

Is it not interesting to note that hostilities in the great war just 
ended on the eleventh hour of the eleventh day of the eleventh 
month. I t  has brought new problems. As a total our army has 
probably lost more men from influenza than were killed in acHon, 
but it remains for the future statistician to make the detail studies 
and de~rmine the various rates. 

At present we with all the world are rejoicing at the advent of 
peace. Even the peoples of the defeated naHons are rejoicing-- 
not, indeed, to the same extent that we rejoice, but the new era 
of "Peace on Earth, Good Will to l~en" permeates the heart of 
mankind. Discarding the time-old doctrine that "to the victor 
belongs the spoils" and simply fighting against the principle that 
"might makes right," the victors have impressed upon the van- 
quished the righteousness of their cause and they acquiesce in the 
result not so much as defeated enemies, but rather as people for 
whom has been opened the opportunity for self government. 



l 0  EXTERNAL CAUSES OF DEATH. 

MORTALITY FROM EXTERNAL CAUSES AMONG INDUS- 
TRIAL POLICYHOLDEBS OF THE I~_ETROPOLITAN LIFE 

INSURANCE COMPANY, 1911--1916.* 

BY 

LOUIS I.  DUBLIN, 

The group of the external causes of death is the fifth in order of 
numerical importance in this investigation. 

In any discussion of mortality, we may, in general, distinguish 
two main classes; first, those diseases and conditions which arise 
from pathologic processes within the body, and second, conditions 
which follow injury by some means or agency external to the hu- 
man economy. Under each of these two fundamental divisions, we 
attempt to identify the specific agencies at work. Oftentimes, we 
must have recourse simply to a statement of the disease or condition 
present, without reference to the particular causative agency pro- 
ducing the disease. This observation applies especially to diseases 
of internal origin. The "external" conditions are by comparison 
less difficult to determine causally. Our first approach to them is 
to establish three classes, the divisio~ being made with respect to 
the element of human volition involved in the fact of injury. The 
first group consists of the accidental deaths, those accomplished by 
pure chance or through personal negligence without deliberate in- 
tent to kill, maim or incapacitate. The second group of external 
causes of death consists of the suicides, or cases where there was 
deliberate intent to accomplish self-destruction Under the third 
class, we consider all deaths (except war deaths) which arise from 
the impulse of one person to kill or injure another. These latter 
are "homicides." For each of these main classes of violence, we 
shall endeavor further to distinguish the means or agency of in- 
jury. War deaths have been taken from the class of accidental and 
unspecified violence and shown separately for purposes of this 
report. 

During the six-year period covered by this investigation of wage 
earners' mortality, there were 50,719 deaths from external violence 

* This is an excerpt, being Chapter VIII of my forthcoming book en- 
titled, ' ~ ~or ta] i ty  Statistics of Insured Wage Earners and Their Fami l ies . ' '  
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of all kinds. The following table gives the incidence of the three 
chief groups of external causes represented in our records: 

T A B L E  1. 

MORTALITY FROM EXTERNAL CAUSES OF DEATH. CLASSIFIED ACCORDING TO 
MAr~ GROUPS. 

Deaths and Death l~ates per 100,000 Persons Expose8 anc~ Per Cant. of 
Total Mortality from External Causes 2~epresentecl in Eavh Main 

Group. 1911 to 1916. 

Experience of  ~fetropolitan Life  Insurance  .Company. Indus t r i a l  

Depar tment .  

Cla~ofExternalVIolence. 

r o t a l  external causes 

Accidents, inc l  unspee,  violence* 
Suicides . . . . . . . . . . . . . . . . . . . . .  
Homicides . . . . . . . . . . . . . . . . . . .  
W a r  deaths  . . . . . . . . . . . . . . . . . .  

l~umber ot 
Deaths. 

50,712 

39,268 
6,542 
3,753 
1,149 

Per Cent .  of 
Total External  

Cause~. 

100.0 

77.4 
12.9 
7.4 
2.3 

Death Rate 
per 1O0,000 
Exposed. 

94.3 

73.0 
12.2 

7.0 
2.1 

f Excludes c ' w a r  deaths. ' ' 

The total death rate corresponding to the 50,71~ deaths was 94.3 
per 100,000, which, as we shall see later, is very considerably in 
excess of the rate for the external causes prevailing in the general 
population of the expanding Registration Area. More than three - 
quarters of these deaths were due to accidents. If  "'war deaths" 
were included, as perhaps they should be to follow classification 
practice, the proport2on would reach nearly 80 per cent. Suicides 
comprise 1~.9 per cent. and homicides 7.4 per cent. additional. 
We shall consider in detail first the group of accidents. 

ACCIDEIVTS, II~CLUDII~G UNSPECIFIED YIOLEI~CE. 

The general accident problem in the United States, and espe- 
cially as it affects the wage earner, should interest us because of 
the very considerable mortality which results from this group of 
causes. I t  would appear that the special conditions of American 
life and industry still give rise to hazards which result in an extra- 
ordinarily large fatal accident rate. When compared with acci- 
dent mortaliby in England and Wales, the American figures show 
up especially badly. In the year before the war, 1913, the fatal 
accident rate of England and Wales was, for males 35 to 44 years, 
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62.4 per 100,000. In the Registration Area of the United States, 
the rate for males at these ages was 139.6 per 100,000, and, among 
the insured white males, the rate was 154.3. In other words, the 
rate for England and Wales was 44.7 per cent. of that for the ex- 
panding Registration Area of the United States and only 40.4 per 
cent. of the rate for insured white males. Even when we consider 
the chief types of fatal accidents, such as falls, burns, drowning, 
and steam railroad accidents in these three series of figures, the 
rates of mortality as recorded for the United States are much above 
the figures for England and Wales, and those for the Industrial 
policyholders are, for the significant age periods, highest of all. 
The data on fatal accidents and especially the specific forms of ac- 
cidental injury which we have included for American wage earners 
should, therefore, constitute a very valuable contribution for the 
further study of the accident problem and should prove especially 
useful in the movement for increased industrial and public safety 
which has been developed during the last ten years. 

The 39,268 fatal accidents of all kinds, as we have seen, corre- 
sponded to a rate of 73.0 per 100,000 persons exposed. The fatal 
accident rate for males of both white and colored groups was more 
than three times the rate for females. The recorded fatal accident 
rate for colored males was somewhat higher than the rate for white 
males; all ages one and over being combined for purposes of these 
comparisons. 

The accident death rate varies considerably with age; in fact, 
we may distin~ish three divisional periods of age incidence. These 
are the period of early childhood, the period of occupational stress 
and finally the period of old age. Considering the group as a 
whole, we find that the highest accident death rate under age 45 
was recorded between the ages 1 and under 5 years. There is a 
decline in the rate from the figure under 5 years of age (93.7 per 
100,000) to the rate at the age group 10 to 14 years (41.4 per 
100,000). This latter rate is the minimum for any age period. 
Beginning with the age group 15 to 19 years there is a gradually 
risi.ng rate up to the highest significant age period. For the white 
male and white female groups the minimum accident death rate is 
recorded, as for the total experience, between 10 and 14 years; but 
for colored males the minimum rate is reached between 5 and 9 
years and for colored females between 15 and 19 years. Only the 
white males exhibit a progressively increasing accident death rate 
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wi th  advanc ing  age, beg inn ing  wi th  the  per iod  15 to 19 years.  
Whi t e  females  show a r a the r  s ta t ionary  tendency in the mor t a l i t y  
ra te  between 15 and  35 years  of age. Between 15 and  24 years  
colored males  show a tendency toward  decl ine;  thereaf te r  they  ex- 
h ib i t  a r i s ing  death  rate .  Colored females show a f luc tua t ing  fa t a l  
acc ident  ra te  between 10 and  44 years  and  a r i s ing  ra te  thereaf ter .  
These facts  are shown in  the  fol lowing table, and  in  Char t  I on 
page 13 : 

TABLE 2. 
MORTALITY FRO]kl ACCIDENTAL AlqD UIqSPECrFIF_J) "~rI0Y~ENCE, • ~*LASSIFIED BY 

COLOR, 8~X AN]) B~ Ao~ pERIOD. 

Death Eates per 100,000 Persons Exposed. 1911 to 1916. 

~xperionee of i~otropolitan Lifo Insurance Company. Industrial 
Department. 

Age Period. Persolls. 

All ages--one and 
over . . . . . . . . . .  73.0 

1 to 4 . . . . . .  93.7 
5 to 9 . . . . . .  51.4 

10 to 14 . . . . .  41.4 
15 to 19 . . . . .  53.4 
20 to 24 . . . . .  55.6 
25 to 34 . . . . .  57.9 
35 to 44 . . . . .  71.6 
45 to 54 . . . . .  95.2 
55 to 64 . . . . .  137.2 
65 to 74 . . . . .  251.4 
75 and over . 477.8 

Male.  

115.9 

100.9 
68.9 
65.1 
85.7 
99.8 

114.5 
154.3 
195.1 
246.5 
346.0 
482.4 

White. Colored. 

Female. Male. 

36.4 121.4 

79.4 
31.9 
14.4 
16.9 
16.5 
15.7 
19.4 
35.5 
73.2 

201.1 
496.4 

151.3 
67.9 
83.5 

131.7 
109.4 
115.3 
124.8 
145.6 
180.7 
247.2 
315.5 

Female. 

38.8 

126,3 
51.2 
22.7 
18.2 
25.6 
22.5 
27.1 
41.1 
59.0 

167.9 
353,9 

• War deaths excluded. 

Color Ratio of A c d d e n t  Mortality. 

The  fa ta l  accident  rates  of the  white  and  colored races are, as 
we have seen, very different.  We find, for  example,  t ha t  u n d e r  
5 years  of age, colored chi ldren,  both  males  and  females,  show a 
f a t a l  accident  ra te  about  1½ t imes t ha t  of white  chi ldren.  I n  the 
per iod  5 to 9 years  colored males  show a fa t a l  accident  ra te  ju s t  a 
l i t t l e  less than  the white  male  rate.  Between 15 and  19 years, how- 
ever, we observe the  m a x i m u m  percentage of excess of colored male  
over white  male  accident  mor ta l i ty .  Colored females,  on the  o ther  
hand,  show the i r  m a x i m u m  percentage  of excess in  accident  mor-  
t a l i ty  between 5 and 9 years  of age. A f t e r  the  age per iod  25 to 34 

years,  colored males  show a lower m o r t a l i t y  than  whi te  males,  which 
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condition is probably the result of their safer occupational condi- 
tions. A similar condition of lower mortality prevails among the 
colored females after 45 to 54 years, but the cause for this is diffi- 
cult to ascertain. The following table affords a comparison of 
white and colored accident mortality according to sex: 

TABLE 3. 
~0RTALI'I~ l~RO~r ACCIDENTAV, AND ~NSPE01~IED VIOLENCE.* 

Percentaoe , Colored of ~White Mortality at Specified Age Periods for Each 
~ez. 1911 to 1916. 

Metropolitan Life Insurance Company, Mortality Experience. Industrial 
Department. 

Ago period. 

AII ages--one and over. 

1 to4  . . . . . . .  
5 to9  . . . . . . .  

10 to 14 . . . . . .  
15 to 19 . . . . . .  
20 to'24 
25 to 34 . . . . . . .  
35 to 44 . . . . . . .  
45 to 54 . . . . . . .  
55 to 64 . . . . . . .  
65 toW4 . . . . . . .  
75 and over .... 

Percentage, Colored of White Mortallty. 

Males, 

104.7 

150.0 
98.5 

128.3 
153.7 
109.6 
100.7 
80.9 
74.6 
73.3 
71.4 
65.4 

Females. 

106.6 

159.1 
160.5 
157.6 
107.7 
155.2 
143.3 
139.7 
115.8 
80.6 
83.5 
71.3 

* War deaths excluded. 

Sex  Rat~o of Acciden~ Mortality. 

The differences in the stresses of occupation between the sexes 
are clearl~ reflected in the accident death rates. Considering white 
lives first, there was an excess of the male accident rate over the 
female rate in every age period of our data, with the exception of 
the last age group, 75 years and over. The maximum percentage of 
excess of male accident mortality is found between 35 and 44 years 
of age, when the male rate is nearly eight times greater. Among 
white lives between 1 and 45 years of age there is increasing per- 
centage of excess of male over female accident mortality ; after 45, 
the excess becomes regularly less. Colored persons did not show 
any such increase w~th age in the excess percentage of male over 
female mortality. The maximum percentage of excess of males 
over females among colored persons is found between the ages 15 
and 19 years, where colored males show a fatal accident rate nearly 
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7¼ t imes t ha t  of colored females.  These facts  are  exhibi ted  in  the  
fol lowing table : 

TABLE 4. 

I~0RTALITY FRO ~r ACCIDEI~TAL AND U N S P E C I F I E D  VIOLEI~CE. m 

Percentage, Male of Female Mortality at Bpecified Age Periods for Each 
Color Class. 1911 to 2916. 

Experience of l~etropolitan Life Insurance Company. Industrial 
Department. 

Age Period. 

All ages---one and over . .  

I t o 4  . . . . . . . . .  
5 t o 9  . . . . . . . . .  

10 to 14 . . . . . . . .  
15 to 19 . . . . . . . .  
20 to 24 . . . . . . . .  
25 to 34 . . . . . . . .  
35 to 44 . . . . . . .  
45 to 54 . . . . . . . .  
55 to 64 . . . . . . . .  
65 to 74 . . . . . . . .  
75 and over . . . . .  

Percentage, Male of Female Mortality. 

318.4 

127.1 
216.0 
452.1 
507.1 
604.8 
729.3 
795.4 
549.6 
336.7 
172.I 
97.2 

Colored. 

312.9 

119.8 
132.6 
367.8 
723.6 
427.3 
512.4 
460.5 
354.3 
306.3 
147.2 
89.1 

• War deaths excluded. 

Fatal Accident Rate among Insured Wage Earners and Population 
of the Expanding Registration Area Compared. 

Before  proceeding  to a deta i led  cons idera t ion  of the var ious  
forms of accidents  represented  in  our  experience,  i t  m i g h t  be well, 
in  passing,  to exhibi t  a table of the  acc ident  death  rates  pe r  100,000 
among  whi te  insu red  wage earners  and  in  the genera l  popu la t ion  
of the  expand ing  Regis t ra t ion  Area  of the  U n i t e d  States.  The  
table  on page 17 affords a view of these data.  

U n d e r  20 years  and  a f te r  35 years  of age white  males  of the in-  
sured wage earners '  group show a h igher  accident  mor t a l i t y  than  
do males  in  the Reg is t ra t ion  Area  in general .  F o r  the  ages under  
5 years,  insured  white  males  show an  accident  death  ra te  5 per  cent. 
in  excess, between 5 and 9 years,  17 per  cent., and  between 10 and 

14, 14 per  cent. in  excess of the rates  among males  in the corre- 
sponding  age groups  of the genera l  popula t ion .  Between 20 and 
34 years  of age insured  white  male  wage earners  show a lower mor-  
t a l i ty  f rom accidents  than  was recorded among males  in  the Regis-  
t r a t i on  Area  record.  Beg inn ing  with  the  age per iod  35 to 44 
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TABLE 5. 
I~ORTALITY FP.OM ACCIDENTAL AND UNSPECIFIED VIOLENCE. * 

Death Eates per 100,000 Persons Exposed. Classified by Sex and by Age 
Period. Insured Whi~e Lives in Experience of Metropolitan Life In- 

surance Company, Industrial Department (1911 to 1916) and 
General Population Experience of Expanding Registra- 

tion Area of the United ~tates (1910 ~o 1915). 

Age Period. 

All ages--one 
a n a  over . . . .  

1 t o4  . . . . .  
5 to  9 . . . . .  

10 to 14 . . . .  
15 to 19 . . . .  
20 to 24 . . . .  
25 to 34 . . . .  
35 to 44 . . . .  
45 to 54 . . . .  
55 to 64 . . . .  
65 to 74 . . . .  
75 and over. 

M a l e s .  

M .  L.  I .  Co.  
(w~te). 

115.9 

100.9 
68.9 
65.1 
85.7 
99.8 

114.5 
154.3 
195.1 
246.5 
346.0 
482.4 

Percentage 
U .  S. Reg .  1%I. L .  I .  C o  

Area. of Reg. Area  

120.8 95.9 

96.4 104.7 
58.8 117.2 
56.9 114.4 
85.0 100.8 

116.6 85.6 
123.4 92.8 
139.6 110.5 
156.8 124.4 
178.5 : 138.1 
214.3 i 161.5 
418.01 115.4 

F e m a l e s .  

b,f. L .  I .  Co.  
(w~te). 

36.4 

79.4 
31.9 
14.4 
16.9 
16.5 
15.7 
19.4 
35.5 
73.2 

201.1 
496.4 

]J', S.  
Reg .  Area .  

37.4 

76.5 
29.6 
13.0 
15.4 
17.0 
15.5 
18.9 
27.7 
49.0 

118.1 
534.8 

Percentage 
M .  L.  I .  CO 
of Reg. Area 

97.3 

103.8 
107.8 
110.8 
109.7 
97.1 

101.3 
102.6 
128.2 
149.4 
170.3 
92.8 

* War deaths excluded. 

years,  however, accident  mor t a l i t y  among white male  insured  wage 
earners  begins progressively to exceed the rates  among males in  the 
genera l  popula t ion  up to and inc lud ing  the per iod  65 to 74 years.  
The  figures for  ages beyond 75 years  a re  not  s ignif icant  in  view 

of the smal l  exposure. 
The  comparisons  between insured  white females and  females in  

the genera l  popula t ion  also show higher  death  rates  for  the insured 
group,  wi th  the exception of the age per iod  20 to 24 years,  than  for  
the group of females  in the genera l  populat ion.  The  differences 
are  not  so marked ,  however, as they were for  the males. Below 20 
years  of age the percentages of excess of accident  mor t a l i t y  among 
insured  white females are variable.  Beg inn ing  with  the age per iod 
25 to 34 years  there  is a progressive increase in  the excess of acci- 
dent  f a t a l i t y  rates  among white female wage earners over the rates  
for  females in the general  populat ion.  

Fatal Accidents According to Specific Means or Nature of Injury.  

The foregoing observations on accident  m o r t a l i t y  were made  
wi thou t  reference to the specific na tu re  or means  of in ju ry .  We 

2 
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shall now consider briefly the several inclusions under the general 
title as shown in the following table: 

TABLE 6. 

~OP~TALITY FROM: ACCIDElqTAL ANn U N S P E C I ~ E D  "~IOLENCE.* 

Deaths and Death Rates per 100,000 Person~ Exposed by Specified Causes 
and by Color and Sex. 1911 to 1916. 

Experience of Metropolitan Life Insurance Company. Industrial  
Department. 

C a t m e  o f  Death. 

~kCCIDENTS AND U N S P E C I F I E D  
V I O L E N c E - - T o T A L *  . . . . .  

i 
Persons. Rate per 100,000. 

White. Colored. 
Rate 

Deaths. per 
IO0,O00. ]vlalev. Fe~ Fe- 

i maleS, ]Vfales. maleS. 

39268 

Poisoning by food . . . . . . . . . . . . . . .  622 
Other acute poisonings . . . . . . . . . . .  1144 
Conflagration . . . . . . . . . . . . . . . . . . .  ~ 576 
Burns--conflagration excepted . . . .  4714 
Absorption of deleterious gases 

---conflagration excepted . . . . .  1431 
Accidentaldrowning . . . . . . . . . . . . .  5757 
Traumatism by firearms . . . . . . . . . .  1029 
Traumatism by cutting or 

piercing instruments . . . . . . . . .  : 93 
Traumatism,by fall . . . . . . . . . . . . . .  6917 
Traumatism in mines and 

quarries .(total) . . . . . . . . . . . . . .  660 
- -  m mines . . . . . . . . . . . .  612 
- -  in quarries . . . . . . . . . .  48 

Traumatism by machines . . . . . . . . .  905 
Steam railroad accidents and i 

• injuries . . . . . . . . . . . . . . . . . . . . .  4485 
Street car accidents and injur ies . . .  1600 
Automobile accidents and injuries. 2507 
Injuries by other vehicles . . . . . . . . .  1658 
Landslide, other crushing . . . . . . . . .  381 
Injuries by animals . . . . . . . . . . . . . .  233 
Starvation . . . . . . . . . . . . . . . . . . . . . .  16 
Excessive cold . . . . . . . . . . . . . . . . . .  217 
Effects of heat . . . . . . . . . . . . . . . . . . .  1247 
Lightning . . . . . . . . . . . . . . . . . . . . . .  96 
Electricity--lightning excepted . . . .  452 
Fractures--cause not specified . . . .  806 
Other external violence* . . . . . . . . . .  1 1722 

73.01115.9 36.4 121.4 38.8 

1.2 1.2 1.0 1.5 1.8 
2.1 2.4 1.8 2.7 2.0 
1.1 1.2 .7 2.0 2.0 
8.8 7.2 9.3 8.4 14.3 

2.7 3.9 1.9 2.3 .9 
10.7 20.1 2.6 23.2 2.1 

1.9 3.0 .3 8.1 1.5 

.2 .2 .1 .7 .2 
12.9 18.8 8.9 13.3 5.3 

1.2 2.5 t 3.6 - -  
1.I 2.4 t 3.4 - -  

.1 .2 t .2 - -  
1 . 7  3.4 .1 4.8 .1 

8.3 16.8 1.2 17.3 1.6 
3.0 5.3 1.2 4.1 .9 
4.7 8.1 2.3 4.6 1.3 
3.1 5.7 .9 5.6 .5 

.7 1.4 .1 1.9 .1 

.4 .9 t 1.1 - -  

t t t :1 t 
. 4  .6 .1 1.5 .5 

2.3 3.4 1.3 4.3 1.6 
.2 .a  t .5 - -  
. 8  2.0 t .7 .1 

1.5 1.9 1.2 1.9 .5 
3.2 5.4 1.2 7.5 1.4 

* War deaths excluded. 
Less than .05 per 100,000. 

T h u s ,  a m o n g  all  a c c i d e n t s  i n c l u d e d  i n  t he  above table ,  fa l l s  

were  the  m o s t  f r e q u e n t  of  t he  spec i f ied  f o r m s  of  violence.  T h e r e  
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were 6,917 deaths  f rom fa l l ing  recorded among insured  wage earn-  
ers over the  six-year  per iod  1911 to 1916, a t  a r a t e  of 12.9 per  

100,000 exposed. Accidenta l  d rowning  was next  in  impor tance  
wi th  5,757 deaths  a t  a ra te  of 10.7 per  100,000 in the six-year  
per iod  under  observation. Burns ,  exc luding  burns  in conflagra- 
t ions,  fol lowed with  4,714 deaths,  or a t  a ra te  of 8.8 per  100,000 
exposed. S team ra i l road  accidents  and  in ju r i e s  showed 4,485 
deaths,  p roduc ing  a ra te  of 8.3 per  100,000. Automobi le  accidents  
and  in ju r i e s  were recorded in 8,507 cases, wi th  a dea th  ra te  of 4.7 

pe r  100,000 exposed. A detai led discussion of the facts  for  some 
of the more  i m p o r t a n t  of these modes of i n j u r y  in  ex te rna l  causes 
of death  follows. 

TP, AUMATISWr BY FALL.* 

We have previously  ind ica ted  tha t  t r a u m a t i s m  by fa l l  was the  
chief  fo rm of the fa ta l  accidents.  The  6,917 deaths  f rom this  con- 
d i t ion  corresponded to a ra te  of 12.9 per  100,000 exposed. The  

TABLE 7. 

~0RTALITY FRO~[ TRAUMATISI( BY FALL~* ,CLASSIFIED BY ,COLOR~ ~EX AND BY 

AGE PEI~OD. 

Death ~ate8 per I00,000 _Person~ Exposed. 1911 to 1916. 
Experience of ~etropolitan Life Insurance .Company. Industrial 

Department. 

Age Period. 

All ages--one and 
over . . . . . . . . . . .  

l t o 4  . . . . .  
5 t o 9  . . . . .  

10 to 14 . . . .  
15 to 19 . . . .  
20 to 24 . . . .  
25 to 34 . . . . .  
35 to 44 . . . . .  
45 to 54 . . . . .  
55 tQ 64 . . . . .  
65 to 74 . . . . .  
75 and over . .  

Persons. 

12 .9  

10.1 
4.3 
3.1 
3.4 
4.4 
7.2 

13.3 
20.9 
39.3 

103.8 
243.9 

~ t e ,  

:Males. ; Females. 

18.8 8.9 

11.7 7.7 
6.1 2.4 
4.8 1.1 
5.9 1.0 
8.8 .9 

15.5 1.9 
31.3 3.5 
42.6 9.7 
64.0 27.2 

116.5 105.4 
208.5 288.0 

Colored. 

Males. Females. 

13.3 5.3 

19.9 9.5 
7.5 1.9 
5.1 2.5 
5.4 1.8 
5.6 2.4 
8.8 2.3 

16.2 2.6 
22.1 5.8 
37.2 14.1 
51.8 57.5 
68.6 108.9 

* Fails from steam railroad trains, stree~ oars, automobiles and other 
vehicles, as well as falls in mines or quarries, from machinery (travelling 
cranes, for example), and falls in burning buildings are classified under 
other headinga In short ,  n o t  aZl falls are classified under ~ Traumatlsm by 
f a l l .  ' ' 
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rate was highest for white males and least for colored females. 
Males of both the white and colored groups showed a higher rate 
for this cause of death than did females. The facts by age are 
given on page 19. 

The death rate from traumatism by fall showed a high point for 
the ages 1 to 4 years in our experience. The ra~e for all persons 
was 10.1 per 100,000 exposed in this age group. This rate is not 
exceeded in any age period thereafter until the period 35 to 44 
years is reached, when it begins to rise sharply. For this age 
period a rate of 13.3 per 100,000 exposed is recorded. After a series 
of increments the maximum rate for any age period is reached at 
the group of ages 75 years and over (243.9 per 100,000 exposed). 

The fatal accident rate for this specific cause exhibits the same 
age characteristics for white males as we have pointed out for the 
entire experience with this exception: the rate for the age group 
1 to 4 years is exceeded by that for 25 to 34 years instead of by that 
for 35 to 44 years. For white females, however, there seems to be a 
practically stationary death rate from this cause between 10 and 
24 years. For the ages thereafter, a rapid increase in the rate is 
observed. For the highest age group in our series (75 years and 
over) the white female fatal accident rate for this specific cause 
exceeds the white male rate considerably. Colored males, with 
advancing age, show a gradually increasing death rate from this 
cause, beginning with the period 10 to 14 years. Colored females 
between 20 and 44 years show a fairly stationary rate from trau- 
matism by fall. 

The figures for the individual years from 1911 to 1916 do not 
show very marked differences. The highest rate was observed in 
1913, 13.7 per 100,000, and the minimum in 1915, 11.9. Unlike 
the acute infections and the organic diseases, we may hardly expect 
a definite trend over a short period of years. The average rate of 
the six-year period, 12.9 per 100,000, may be taken as a fair indi- 
cation of the present incidence of this cause of death. ~or is there 
any very marked difference in incidence of this condition among 
the insured and the general population, all ages considered. When 
we analyze the facts by age period, we find that up to age 25 the 
rates are very much the same. Beyond that period the figures are 
higher for the insured group. This is especially so among the 
males where the occupational factor is important as a fruitful 
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source of morta l i ty  among wage earners. Thus,  at some age peri-  

ods of advanced life, such as 55 to 64 years, the rate is very much 

higher among  insured whi~e males than  among males in  the Regis- 

t ra t ion  Area, the rates being 64.0 and  38.1 per 100,000, respectively. 

ACCIDENTAL DROWNING.* 

The 5,757 deaths from drowning dur ing  the period 1911 to 1916 
correspond to a rate of 10.7 per 100,000 exposed. As migh t  be 

expected, the rate shows a very marked difference for the two sexes. 

The rate for white males is a l i t t le less than  eight t imes the rate 

for white females. Colored males show a rate f rom this cause 

more than  ten times the rate for colored females. 

Deaths from Accidental Drowning by Color, Sex and by Age 
.P e~o d. 

The death rates per 100,000 for accidental drowning,  according 

to color, age and sex classes are presented in  the following table:  

TABLE 8. 

I~ORTALITY FR01~ ACCIDENTAL DROWNIN%* CI, ASSL~IED BY COL01t~ ~F_.~ AND 

BY AGE PERIOD. 

Death Rates per 100,000 _Persons ~Exposed. 191I to 1916. 
Experience of l~etropolitan Life Insurance Company. Industrial 

Department. 

Age Period. 

A l l  ages--one and 
over . . . . . . . . . . .  

l t o 4  . . . . .  
5 t o 9  . . . .  

10 to 14 . . . .  
15 to 19 . . . .  
20 to 24 . . . .  
25 to 34 . . . .  
35 to 44 . . . .  
45 to 54 . . . .  
55 to 64 . . . .  
65 to 74 . . . .  
75 and over. 

Persons. 
Males. 

10.7 20.1 

. 6 . 2  

. 1 0 . 2  

. 13.9 
17.0 

. 12.7 

. 9.0 

i 8.0 9.3 
8.7 

i 9.1 
9.1 

9.1 
18.6 
23.8 
27.4 
22.0 
17.8 
18.7 
21.5 
21.3 
21.9 
22.7 

White. 

Females. 

2.6 

3.6 
2.3 
2.7 
4.7 
4.4 
1.7 
1.2 
1.9 
1.3 
1.6 
2.5 

Males. 

23.2 

5.8 
10.7 
34.8 
50.2 
30.2 
25.2 
15.6 
16.3 
10.2 
11.7 

Colored. 

Females. 

i 
2.1 

1.9 
1.6 
2.8 
2.6 
2.6 
1.5 
2.1 
2.9 
2.2 
1.2 

* Under this heading are classified, first, the deaths from drowning t h a t  

are known to be accidental and, second, ~hose which are not definitely re- 
ported as accidental but which can not be identified as suicidal or homicidal. 
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The death rates for accidental drowning are highest for per- 
sons under age 25 years. Considering all persons in this experience 
combined, the maximum rate is reached in the age period 15 to 
19 years, 17.0 per 100,000 exposed. After this period, there is a 
decline in the rate from this cause up to and including the period 
35 to 44 years. After that period we show a slightly variable death 
rate, tending to vary somewhat around an average of 9.0 per 100,000 

, exposed at these ages. 
White males show a maximum rate in the period 15 to 19 years 

and a declining rate thereafter up to and including 25 to 34 years. 
Between 45 and 74 years, the rate is almost stationary at a little 
more than 21 per 100,000 exposed. 

The colored male statistics also show a maximum rate between 
15 and 19 years of age, 50.2 per 100,000 exposed. The reader will 
observe that this rate is practically twice the rate recorded for white 
males between these ages. The colored male rate is higher than 
the white male rate from 10 years up to and including the age 
period 25 to 34 years, but is lower thereafter. 

Considering the series of years 1911 to 1916, we are again unable 
to detect any distinct downwarcl tendency in the death rate from 
this cause. The rates seem to vary but slightly from a figure of a 
little more than 10 per 100,000 exposed for all classes in the expe- 
rience. The highest death rate was recorded in 1913, lB.1 per 
100,000, and the lowest in 1916, 9.7 per 100,000. During this 
period the death rate from this cause showed two points of maxi- 
mum incidence, in 1913 and in 1915. The high rate for 1913 is 
perhaps explained by the floods in the Ohio River Valley in the 
spring of that year. The figures for 1915 result from the inclusion 
of the deaths reported in connection with the EASTLA~D disaster in 
Chicago. There were, in fact, 171 deaths of policyholders reported 
as arising out of this catastrophe. 

The death rate from drowning among white male policyholders was 
higher at every age period with the exception of the years under five 
than among males in the general population. The reader will ob- 
serve that a comparison of the death rates for this accidental cause in 
the two experiences is first conditioned by the differences in the areas 
covered by the two experiences. I t  is evident that for a population 
situated near water courses, where there is opportunity for employ- 
ment in the pursuits connected with navigation, one may expect a 
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higher death rate for accidental drowning.  We are no t  able to say 

whether the differences in  the hazards of accidental drowning are 

greater in  the localities covered by this Company than  in  those 

areas comprising the total Registrat ion Area of the Un i t ed  States. 

BURNs (CONI~LAGRATIOlq EXCEPTED).$ 

The 4,714 deaths from burns  in  this mor ta l i ty  experience of in-  

sured wage earners dur ing  the six-year period 1911 to 1916 repre- 
sented a rate of 8.8 per 100,000 exposed. 

The rate for this cause among white males was lower than  among 

the other three color and sex classes of this experience. The col- 

ored death rates for males and  females were higher  t han  the white 

death rates in  the corresponding sex classes. Colored females 
showed a rate for burns  practically one and one-half times that  of 
white females. 

The death rates according to color, sex and  age dis t inct ions  are 
set for th in  the following table:  

TABLE 9, 

~0RTALITI r FROM BURNS ('CONFLAGRATION EXCEPTED),* CLASSIFIED BY COLOR, 
SEX ~ BY AGE PERIOD. 

Death t~ates per 100,000 Persons Exposed. 1911 to 1916. 

Exparience of ~etropolitan Life Insurance Company. Industrial 
Department. 

Age Period, Persons. 

MI ages---one and 
over . . . . . . . . . . . .  8.8 

1 t o4  . . . . .  
5 t o 9  . . . . . .  

10 to 14 . . . . .  
15 to 19 . . . . .  
20 to 24 . . . . .  
25 to 34 . . . . .  
35 to 44 . . . . .  
45 to 54 . . . . .  
55 to 64 . . . . .  
65 to 74 . . . . .  
75 and over.. 

43.8 
10.4 
2.6 
2.1 
3.0 
3.2 
4.3 
6.7 

10.0 
20.3 
41.8 

White. ] Colored. 

Males, 

7.2 

42.8 
6.7 
1.2 
1.1 
1.7 
1.9 
3.2 
4.6 
5.8 
8.8 

17.0 

Females. 

9.3 

40.0 
12.5 
3.7 
2.7 
3.3 
3.7 
4.6 
7.5 

11.4 
23.4 
49.4 

Males. 

• 8.4 

74.3 
i 9.4 

2.5 
2.6 
3.0 
3.3 
4.6 
3.9 
7,8 

23,4 
41.2 

Females. 

14.3 

76.8 
30.1 

7.1 
5.9 
7.7 
5.0 
6.0 

12.8 
20.7 
55.2 

118.0 

* Burns and scalds due to railroad machinery, and mining aeeident~, 
as  well as those caused by electricity and lightning are not classified under 
this heading. This explains, to some extent~ the comparatively low rate for 
males. 
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The age characteristics of this cause of death present a maximum 
rate in the entire experience at the ages under 5 years, a decline to 
a minimum between the ages 15 to 19 years and a gradual rise in 
the rate for succeeding age periods to a figure approaching the 
maximum at ages 75 years and over. The conformation of the 
mortality curve for burns is in general the same for each of the 
color and sex classes of this experience, although, as we have pointed 
out, the actual figures show considerable differences. 

From the figures at hand no upward or downward tendency of 
the death rate for burns is evident. 

The incidence of fatal burns is higher among the insured hhan 
in the general population at a number of age periods. Thus, 
among insured white males, there is an excess in the ages under 
10, and after 45. The figures for all ages combined are in favor 
of the general population, 6.2 per 100,000 as compared with 7.2 
for insured white males. Comparison of the mortality facts for 
burns among insured white females and among females in the 
general populagon shows no important differences in the experi- 
ence of the two groups. 

STEAM ~AILROAD ACCIDENTS AND INJURIES. 

Fatalities arising out of railroad accidents are an important ele- 

ment in mortality experiences generally. ~ Among the wage earners 

represented in this study we recorded during the period 1911 to 
1916, 4,485 deaths arising from railroad accidents and injuries. 
These deaths corresponded to a rate of 8.3 per 100,000 exposed. 
For colored males we recorded a higher rate, 17.3 per 100,000, than 
for white males, 16.8 per 100,000. The colored female rate is 
higher than the corresponding white rate, but that for each group 
of females is low. 

The death rate from this cause shows a minimum at the ages 
under 5 years and a maximum at the highest age group in 
this discussion. There is a fairly progressive rise in the rate 
by age period throughout life. Between 20 and 54 years of age, 
however, there is no upward tendency. After the latter age period 
the rate rises quite sharply. The same general age charateristics 
in the mortality rate from this cause are shown for white males 
as for the general experience. White females show no important 
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mortality from this cause at the ages under 45 years. Beyond 
that age, however, a rising rate is in evidence for this group. 

The table below exhibits the data for steam railroad accidents 

and injuries according to the several color, sex and age classes: 

TABLE 10. 

]~ORTALITY l~RO~f STEAM RAILROAD ACCIDENTS AND INJURIES, CLASSIFIED 

BY 'COLOR~ SEX AND BY AGE PERIOD. 

Death l~ates per 100,000 Persons Exposed. 1911 ~o 1916. 

Experience of !~etropolitan Life Insurance Company. Industrial 
Department. 

Age Period. 

M1 ages--one and 
o v e r  . . . . . . . . . . .  

1 to4 . . . . .  
5 t o 9  . . . . .  

10 to 1 4 . . .  
15 to 1 9 . . .  
20 ~o 2 4 . . .  
25 to 3 4 . . .  
35 to 4 4 . . .  
45 to 5 4 . . .  
55 to 6 4 . . .  
65 to 7 4 . . .  
75 and over. 

PeT$OI18. 

8.3 

1.1 
2.3 
3.5 
8.4 

11.8 
11.3 
10.7 
11.3 
15.6 
17.3 
17.8 

:Males. 

16.8 

1.5 
3.9 
6.1 

15.2 
25.1 
26.6 
26.7 
27.1 
35.3 
39.4 
34.0 

White. Colored. 

Females. 

1.2 

.7 

.8 

.7 
1.2 

.7 

.7 

.7 
1.7 
3.6 
4.1 
5.9 

Males. 

17.3 

.6 
3.6 
7.0 

19.8 
25.0 
20.7 
19.8 
21.5 
27.6 
23.4 
41.2 

Females. 

1.6 

.3 

.6 
1.5 
1.1 
1.6 
2.4 
1.8 
2.2 
4.7 

27.2 

Colored males show a rather variable rate with age. There is a 
rising incidence for the ages under 25 years. Between 25 and 
74 years the rate tends to vary somewhat between 20 and 28 per 
100,000 exposed. Beyond the latter age period our figures are not 
of much significance. The rates by age for colored females are too 
small and too variable to warrant extended discussion. 

Considering the period as a whole, there appears to be a decrease 
in the rate, especially among white males. The three years, 1914 
to 1916, however, show a slight upward tendency. 

In  the following table we present our data for railroad accidents 
and injuries for%ingle years from 1911 to 1916: 



26 EXTERNAL CAUSES OF DEATH. 

TABLE 11. 

3/fOETALITT FROM 8TE&~f I~AILROAD ACCIDENTS AND INJURIES, CLASSrFIED BY 
~,0LOR AND BY SEX. 

Death Rates per 100,000 Persons Exposed. ~ingZe Years in Period 191i 
to 1916. 

Experience of ~etropoli tan Life Insurance Company. Industrial  
Department. 

Year. PersollS. 
~Vhlte, 

' Males. ~ Females. 

1911 to 1916 8.3 16.8 1.2 

7.9 
7.4 
7.5 
9.0 
9.2 
9.5 

15.3 
15.0 
15.1 
18.8 
18.5 
19.2 

1916 . . . .  
1915 . . . .  
1914 . . . .  
1913 . . . .  
1912 . . . .  
1911 . . . .  

1.3 
1.0 
1.0 
1.1 
1.4 
1.3 

Colored. 

Males. Females. 

17.3 1.6 

18.5 1.8 
16.0 1.1 
16.0 1.3 
16.9 1.2 
17.6 2.2 
18.6 2.2 

AUTO~fOBILE ACCIDENTS AND INJUI~rEs. 

A u t o m o b i l e  a c c i d e n t s  a n d  i n j u r i e s  are  b e g i n n i n g  to c o n s t i t u t e  an  

i m p o r t a n t  cause  of  a c c i d e n t  f a t a l i t y .  I n  t h e  s ix yea r s  u n d e r  d is-  

cuss ion  we r e g i s t e r e d  2,507 d e a t h s  f r o m  th i s  cause.  T h e  d e a t h  r a t e  

TABLE 12. 

]~0RTALITY F R O ~  AUTO~fOBILE ACCIDENTS AND I N J U R I E S ,  CLASSI~'I~4) BY 

~OLOR~ S E X  AI~D BY AGE PERIOD.  

Death Bates per 100,000 Persons Exposed. I911 to 1916. 

Experience of ~etropol i tan Life Insurance Company. Industrial  
Department. 

Age Peflod. 

All ages--one and 
over . . . . . . . . . . .  

l t o 4  . . . . .  
5 t o 9  . . . . .  

10 to 14 . . . .  
15 to 19 . . . .  
20 to 24 . . . .  
25 to 34 . . . .  
35 to 44 . . . .  
45 to 54 . . . .  
55 to 64 . . . .  
65 to 74 . . . .  
75 and,over.  

Persons. 

4.7 

3.7 
8.6 
5.1 
2.9 
3.2 
3.0 
3.2 
4.4 
7.3 
9.5 

10.1 

Males. 

8.1 

4.5 
12.5 
8.5 
4.9 
5.9 
6.4 
6.6 
9.1 

14.1 
18.6 
17.0 

White. Cotored. 

Fomales. 

2.3 

Males. 

4.6 

FemaMs. 

1.3 

2.9 
4.9 
1.8 
1.2 
1.5 
1.0 
1.6 
2.0 
3.6 
4.5 
6.7 

3.8 
10.4 

6.3 
3.5 
2.0 
2.9 
3.6 
3.3 
7.8 
6.7 

13.7 

1.3 
3.2 
1.6 

.3 

.8 

.9 

.3 
1.8 
2.2 
4.7 
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was 4.7 per 100,000 exposed. The highest death rate was shown 
for white males and the least for colored females. The color, sex 
and age statistics for automobile accidents and injuries are shown 
on previous page (Table 12). 

There is a high point of mortality from automobile accidents and 
injuries at each end of the age curve. There is one very high 
rate in childhood between 5 and 9 years and another in old age at 
the period 75 years and over, although the ages beginning with 55 
years are all heavily weighted with automobile deaths. ~Iales of 
both color groups in this experience show a higher death rate than 
do females. 

According to our records there is a pro~essiVely increasing death 
rate year by year from this cause. In  1911 we recorded a rate of 
2.3 per 100,000 exposed. In  1916 the rate had increased to 7.4 
per 100,000. This corresponds to an  increase of 221.7 per cent. in 
the rate. The following table and Chart I I  on page 28 show the 
general trend of the death rate for automobile fatalities: 

TABLE 13. 

~ORT / ~ IT Y  F2~O3f AUTOMOBILE ACCIDENTS AND INJURIES~ CLASSIFIED BY 

COLOR AN]) BY SEX. 

Death ~ates per 100,000 Persons Exposed. ~ing~e Fears ~n Period 1911 
to 1916. 

Experience o~ ~fetropolitan Life Insurance ,Company. Industrial 
Department. 

Year. 

[911 to 1916 

1916 . . . .  
1915. 
1914 
1913 . . . .  
1912 . . . .  
1911 . . . .  

"White. Colored, 
Persons, 

Males. Females. Males. Females. 

4.7 8.1 2.3 4.6 1.3 

7.4 
5.4 
4.8 
4.1 
3,0 
2.3 

12.9 
9.4 
8.5 
7,5 
4.8 
4.0 

3.4 
2.6 
2.4 
1.9 
1.8 
1.1 

8,2 
5.7 
4.2 
3.8 
2,9 
1.9 

2.5 
1.3 
.8 

1.2 
.7 

1.1 

Available population mortality data show a similarly increasing 
rate for automobile fatalities. This fact calls for further  inquiry 
into the causes contributing to this category of traffic accidents, 
especially in cities where the growth of population and the volume 
of street traffic conduce to an increase in liability to automobile 
accidents. 
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STREET CAR ACCIDENTS AND INJURIES. 
i 

Fatalities registered as street car accidents and injuries in this 
experience included deaths, not only of persons riding on or oper- 
ating street ears, but also those deaths on elevated and subway 
t ra ins  and  on t racks  and r igh ts  of way of s treet  rai lways,  in te r -  

u rban  roads  opera ted  electr ical ly,  subways and elevated rai l roads.  
There  were regis tered  1,600 deaths f rom this cause, the correspond-  

ing  rate  being 3~0 per  100,000 exposed in  the  six years  under  obser- 

vation.  The  ra te  is h ighes t  among white males and least  among  
colored females.  

There  is a f a i r ly  h igh  ra te  for  the  ages under  5 years and  a decl in-  

ing one thereaf te r  th rough  the age per iod  20 to 24 years.  Af t e r  t ha t  

age group,  however, the ra te  increases up  to the m a x i m u m  at  the  

h ighes t  age group in  our  series. The  same genera l  observations 

app ly  to the experience of white males and  white  females.  F o r  the 

former ,  however, the age groups  5 to 9 years  and  20 to 24 years  
show increases over those immedia te ly  preceding,  while  for  the  

l a t t e r  the decline continues th rough  the per iod 25 to 34 years. The  

da ta  for  colored lives according to age group are based upon a smal l  

TABLE 14. 

I~¢~0RTALITY FROM: ~TI~ET CAR ACCIDENTS AND INJURIES~ 4~LA.SSIFIED BY 

,COLOR 3 SEX AND BY AGE PERIOD. 

Death Rates per 100,000 Persons Exposed. 1911 to 1916. 

Experience of Metropolitan Life Insurance Company. Industrial 
Department. 

Age Period. 

All ages--one and 
over . . . . .  

l t o 4  . . . . . .  
5 t o 9  . . . . . .  

10 to 14 . . . . .  
15 to 19 . . . . .  
20 to 24 . . . . .  
25 to 34 . . . . .  
35 to 44 . . . . .  
45 to 54 . . . . .  
55 to 64 . . . . .  
65 to 74 . . . . .  
75 and over..  

Persons. 
Males. 

3.0 I 5.3 

2.7 
2.6 
1.6 
1.6 
1.4 
2.1 
3.1 
4.9 
7.8 

10.3 
22.1 

3.0 
3.6 
2.6 
2.4 
2.7 
4.9 
7.5 

11.1 
15.3 
20.6 
41.1 

White. Colored. 

Females. l~,fales. 

1.2 4.1 

2.5 
1.6 
.6 
.5 
.4 
.2 
.5 

1.4 
3.8 
4.4 

12.6 

1.9 
3.2 
1.9 
4.5 
2.0 
3.4 
4.6 
5.2 
9.0 

13.3 
27.4 

Females. 

.9 

1.9 
1.3 
.9 
.6 
.3 
.2 
.8 

2.4 
1.3 
2.3 
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number of deaths under 20 years of age and there is, therefore, 
some irregularity in the rates for ~he divisional periods of life. 
F rom twenty years of age upward among colored males an increas- 
ing death rate f rom this cause is found. 

The table on page 29 gives the rates for street car accidents, 
and injuries by color, sex and by age period. 

For  the six years under discussion a generally declining death 
rate f rom this cause is observed. This is in contradistinction to 
the observed facts for automobile accidents and injuries. The fol- 
lowing table gives a view of the trend of this phase of the mortali ty 
experience for the period 1911 to 1916: 

TABLE 15. 

mORTALITY ~OM STREET CAR ACCIDENTS AND INJUm~S~ ~LA-SSIFIED BY 

COLO~ AND BY SEX. 

Death l~ates per 100,000 Persons Exposed. ~ing~e Years in Period 1911 
to 1916. 

Experience of l~etropolitan Life Insurance Company. Industrial 
Department. 

Year.  

1911 to 1916 

1916 . . . .  
1915 . . . .  
1914 . . . .  ! 
1913 . . . .  i 
1912 . . . .  i 
1911 . . . .  i 

P~t~g0~. 

3.0 

2.6 
2.2 
2.7 
3.6 
3.5 
3.6 

W'nlte. 

Male~. 

5.3 

4.4 
3.9 
4.5 
6.4 
6.4 
6.7 

Females.  

1.2 

1.2 
.9 

1.1 
1.4 
1.4 
1.3 

Colored. 

l~iale~. Females. 

4.1 .9 

3.5 .9 
2.1 .9 
4.2 1,4 
4.6 1,2 
4.6 .5 
5.8 .5 

INJURIES BY OTHER VEHICLES. 

The record of deaths f rom injuries by "o the r  vehicles" is also 
available. Under  this group, 1,658 deaths were included arising 
f rom accidents and injuries to passengers, pedestrians, drivers or 
riders on wagons, carriages, bicycles and other miscellaneous forms 
of vehicles not motor driven. The rate, 3.1 per 100,000 exposed, 
is similar to that  for street car accidents and injuries. 

The following table gives the rates per 100,000 by color, sex and 
age period: 
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TABLE 16. 

~ORTALITY FROI~ INJURIES BY OTHER ~EHICLES) CLASSIFIED BY COLORj SEX 

AND BY AGE PERIOD. 

Death ~ates per 100,000 Persons Exposed. 1911 ~o 1916. 

Experience of metropolitan Life Insurance Company. Industrial 
Department. 

Age Period. 

M1 ages--one and over. 

1 t o 4  . . . . . . . .  
5 t o 9  . . . . . . . .  

I0 to 14 . . . . . . .  
15 to 19 . . . . . . .  
20 to 24 . . . . . . .  
25 to 34 . . . . . . .  
35 to 44 . . . . . .  
45 to 54 . . . . . .  
55 to 64 . . . . . . .  
65 to 74 . . . . . . .  
75 and over . . . .  

Persons. 

3.1 

3.8 
3.8 
1.6 
1.8 
2.0 
2,4 
3.2 
4,6 
5.0 
8.2 
5.3 

Males. 

5.7 

4.6 
6.0 
2.8 
3.0 
4.0 
5.6 
7.7 

10.1 
11.4 
16.1 
12.8 

W]llte, 

Females. 

.9 

3.2 
1.5 

.5 

.5 

.5 

.3 

.3 
1.0 

.9 
3.1 

.8 

Colored Males. 

5.6 

2.6 
5.5 
2.8 
4.5 
2.6 
3.9 
6.0 

10.7 
12.0 
16.7 
13.7 

T h e r e  seems  to be a s l i gh t  d o w n w a r d  t e n d e n c y  in  t h i s  g r o u p  o f  

specif ic  causes  of  a c c i d e n t a l  i n j u r y .  T h e  f o l l o w i n g  t ab le  gives  a 

su rvey  of  t he  d e a t h  r a t e s  over  t he  p e r i o d  1911 to 1916:  

TABLE 17. 

3~ORTALITY FRO~ INJURIES BY 0 T H ~  X~'EHICLES) ~LASSIFIED BY 'CoLoR AND 

BY SEX, 

Death Eates per 100,000 Persons Exposed, ~ing~e Years in Period 1911 
to 1916. 

Experience of ~Ietropolitan Life Insurance Company. Industrial 
Department. 

Year, 

[911 to 1916. 

1916 . . . . . . .  
1915 . . . . . . .  
1914 . . . . . . .  
1913 . . . . . . .  
1912 . . . . . . .  
1911 . . . . . . .  

Persons. 

3.1 

2.8 
3.0 
2.9 
3.4 
3.4 
3,1 

Males° 

5.7 

5.4 
5.6 
5,4 
6.4 
6.2 
5,5 

White. 

Females. 

.9 

.7 

.8 

.9 
1.4 

.9 
1.0 

Colored. 

Males, 

5.6 

6.0 
6.2 
4.4 
3.6 
7.3 
6,0 
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The death rate for this group of miscellaneous vehicular injuries 
is s tat ionary for the age periods under  10 years, and declines to a 
m in imum rate between 10 and 14 years. I t  then. gradually rises 
to a max imum in the age period 65 to 74 years. There was a 
slightly higher  rate for white males than for colored males. White 
females had a low rate of .9 per 100,000 exposed. The deaths 
among colored females were too few to give any significance to the 
rates. No figures for this class are therefore presented. 

TI~AU~fATIS~ BY I~[ACHINES.* 

A total of 905 deaths f rom t raumat i sm by machines is recorded. 
I t  will be understood that  this title includes deaths by means of 
machines in most  industries and t h rough  mechanisms such as ele- 
vators, which are not  always concerned in industrial  processes. 
This latter fact  does not  material ly affect our figures, however, for 
the main  working period in life. The experience available, ac- 
cording to age period, for all persons exposed to risk in this investi- 
gation, and for white males and colored males is shown in the fol- 
lowing table. The experience for  females is not  significant. 

TABLE 18. 

"~ORTALI'PY FI~O~[ TRAU~rATIS~ BY i~ACHIlqES~* CLASSIFIED BY COLOR FOR 

~A!.LES~ AND BY AGE PERIOD. 

Death t:ates per 100,000 Persons Exposed. 1911 to 1916. 

Experience of lKetropolitan Life Insurance Company. Industrial 
Department. 

Persons in Tota l  
Age Period, Experience. White Males. Colored Males. 

1.7 3.4 4.8 All ages---one and over... 

1 to 14 . . . . . . .  
15 to 19 . . . . . . .  . 
20 to 24 . . . . . . .  
25 to 34 . . . . . . .  
35 to 44 . . . . . . .  
45 to 54 . . . . . . .  
55 to 64 . . . . . . .  
65 to 74 . . . . . . .  
75 and over . . . .  

.3 
2.3 
2.1 
1.9 
2.7 
3.2 
3.0 
2.3 
1.9 

.4 
4.2 
4.5 
4.0 
6.7 
7.7 
7.7 
6.0 
1.4 

.5 
5.1 
4.6 
6.5 
6.2 
9.8 
6.6 
1.7 

13.7 

* Deaths caused by machinery accidents in mines and quarries are classi- 
fied under title No. 173 (Traumatism in mines and quarries); those due 
to locomotives are charged to one of the subtitles of title No. 175 (Steam 
railroad a~cidents and injuries). 
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The rate for white males does not vary much from the figure of 
four per one hundred thousand between fifteen and thirty-five years 
of age. The rate rises after that age to a figure of 7.7 per one hun- 
dred thousand between forty-five and sixty-five years of age and 
declines thereafter. The rates for this cause of death are, in gen- 
eral, higher among colored males than among white males. The 
maximum rate for colored males was obserwd in the age period 
forty-five to fifty-four years, when it  was 9.8 per 100,000 exposed. 

There was a fairly stationary tendency in the death rate from 
this cause in the present experience covering the period 1911 to 
1916. The following table gives the facts for each calendar year 
in the investigation: 

TABLE 19. 
TWfORTALITY ~"RDM TRAUMA~IS~[ BY ~[AC~rINES~ ~ ~LASSYFIED BY ,COLOR FOR 

1~'AT,ES. 

Death .Rates per 100,000 Persons .Exposed. 8ingle :Years in Period 1911 
to 1916. 

Experience of Metropolitan Life Insurance Company. Industrial 
Department. 

Year. 

t911 to 1916... 

1916 . . . . . . . . . .  
1915 . . . . . . . . . .  
1914 . . . . . . . . . .  
1913 . . . . . . . . . .  
1912 . . . . . . . . . .  
1911 . . . . . . . . . .  

Persons In Total 
Experience 

1.7 

1.7 
1.4 
1.5 
2.0 
1.7 
1.8 

white Males. 

3.4 

3.4 
2.9 
3.3 
4.1 
3.2 
3.4 

Colored Males. 

4.8 

5.3 
3.4 
2.9 
5.4 
5.6 
6.9 

* See footnote for Table 18 on preceding page. 

A brief comparison of our data with those for the Registration 
Area shows that for the latter part  of the main working periods of 
life the death rate from traumatism by machines is higher among 
insured white males than among males in the corresponding age 
groups in the Registration Area of the United States. No precise 
interpretation can be placed upon this fact, however, because we 
do not have any clue as to the approximate number of persons in 
both experiences exposed to risk from machinery. But  i t  is rea- 
sonable to assume that there is a considerably larger proportion 
of persons exposed to machine hazards in a group such as that  com- 
prised in the insurance experience than there is in the general 
population of the Registration Area. 

3 
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"OTHER ACUTE POISONINGS"* (FOOD POISONINGS EXCEPTED). 

A l l  acc identa l  poisonings in  th is  experience have been repor ted  
unde r  two heads :  " p o i s o n i n g  by f o o d "  and  " o t h e r  acute  poi- 

sonings."  The  second of these t i t les,  which includes the  l a rge r  
number  of these deaths,  re la tes  to those caused by  solid or  l iqu id  
poisons, except ing a lka lo id  produc ts  of pu t re fac t ion  and  other  poi-  

sons in food products .  
I n  this  experience for  insured  wage earners  1,144 deaths  f rom 

this  specific cause of acc identa l  violence occurred.  The  rates  are  
s l igh t ly  h igher  for  the  colored than  for  the white of eact~ sex. 

The  age and  sex character is t ics  for  the whi te  group only are 
given in  the fol lowing fable :  

TABLE 20. 

"M01~ALITY I~ROM c ~ OTHER ACUTE POISONINGS, ' '* WHITE PERSONS CLASSIFIED 
BY SEX AND BY AGE PERIOD. 

Death Rates per 100,000 Persons Exposed. 1911 $o 1916. 

Experience of Metropolitan Life Insurance Company. Industrial 
Department. 

Age Period. 

All ages one and over . . . .  

1 t o 4  . . . . . . . .  
5 t o 9  . . . . . . . .  

10 to 14 . . . . . . .  
15 to 19 . . . . . . .  

Persons in Total  
Experience. 

2 . 1  

7.9 
.8 
.2 
.8 

Males.  

2.4 

7.6 
1.0 

.3 

.5 

lVemales. 

1.8 

7.1 
.5 
.2 

1.2 
20 to 24 . . . . . . .  
25 to 34 . . . . . . .  
35 to 44 . . . . . . .  
45 to 54 . . . . . . .  
55 to 64 . . . . . . .  
65 to 74 . . . . . . .  
75 and over . . . .  

1.7 
2.2 
2.1 
2.3 
2.7 
8.5 
4.8 

1.4 
2.4 
2.5 
4.3 
4.8 
5.6 
7.1 

1.7 
2.2 
1.9 
1.3 
1.8 
2.5 
3.3 

" Other  acute p o i s o n i n g s "  show the m a x i m u m  death ra te  unde r  
5 years  of  age, the  m i n i m u m  death  ra te  between 10 and  14 years  

and  a f a i r l y  regu la r ly  r i s ing  ra te  thereaf ter .  Between 25 and 54 

*Deaths reported from Ctpoisoning," "carbolic acid poisoning," " b i -  
chloride of mercury poisoning," etc., although not reported as accidental, 
a r e  classified here unless identified as due to suicide or homicide. Deaths 
caused by accidental inhalation of poisonous gases are classified under 
another heading; see page 36. 



EXTERNAL CAUSES OF DEATH. 35 

years there is a slackening in the rise in  the death rate. After 55 
years of age the rate rises again rapidly. The rates for males ex- 
ceed those for females very generally throughout life. 

A slight downward tendency in the death rate for this cause is 
in evidence recently. In 1914 the maximum rate (2.6 per 100,000) 
was registered; the minimum rate was 1.6 per 100,000 in 1916. 
Considering the series of years from 1911 to 1916, we may perhaps 
be justified in concluding that recent efforts toward restriction of 
the sale of poisonous substances have had some favorable influence 
upon the death rate from acute accidental poisonings. We must 
remember, however, that the recently increased tendency to specify 
suicidal and homicidal findings in cases which would have been 
formerly returned as undefined violence, may have had some influ- 
ence in reducing the recorded death rate for acute accidental poi- 
sonings. The following table gives the death rates for "Other acute 
poisonings" (food poisonings excepted) by single calendar years 
during the period 1911 to 1916 classified according to color and 
s e x  : 

T A B L E  21. 

I~ORTALITY FR0]~ c L OTHEI~ ACUTE POISONINOS 3 ~ TM CLASSIFIED BY (~OLOR AND 

~y SEx. 

Death Rates per 100,000 Persons :Exposed. Single Years in Period 1911 
to 1916. 

Exper ience  o f  Met ropol i t an  L i f e  I n s u r a n c e  'Company.  I n d u s t r i a l  
D e p a r t m e n t .  

Year. Persons. 

1911 to  1916 . . . . . .  - - ~ - -  

1916 . . . . . . .  I 1.6 
1915 . . . . . . .  I 2.0 
1914 . . . . . . .  ] 2.6 
1913 . . . . . . .  2.2 
1912 . . . . . . .  2.3 
1911 . . . . . . .  2.2 

White. 

:Males. Females. 

1.8 

1.8 1.5 
2.2 1.5 
3.3 2.1 
2.4 1.9 
2.4 2.1 
2.3 2.2 

Colored. 

Males. 

2.7 

1.8 
3.4 
3.5 
3.2 
2.5 
1.7 

Feln&les. 

2.0 

1.4 
2.4 
2.1 
1.5 
2 .4 .  
2.2 

The available population experience also shows a slightly down- 
ward trend. 

* See  foo tno te  on page  34. 
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ABS01~PTYON OF DELETERIOUS GASES.* 

By  far  the  la rges t  p ropor t ion  of deaths inc luded  under  this  t i t le  
were caused by  accidenta l  i nha la t ion  of i l l u m i n a t i n g  gas. There  
was, of course, a s ignif icant  number  of deaths  f rom the absorpt ion  
of o ther  poisonous gases and vapors,  such as sewer gas, anesthet ic  
vapors,  and  gases evolved in  the domest ic  and  indus t r i a l  opera t ion  
of stoves and  furnaces.  

The  fol lowing table  gives the da ta  for  this  cause of death  with 

respect  to color, sex and  age classes of the exper ience:  

TABLE 22. 
I~ORTALITY FROM ABSORPTION OF DELETERIOUS GASES~* ~LASSIFIED By ~:)LORp 

SEX AND BY AGE PERIOD. 

Death  Ea tes  per 100,000 Persons  Exposed .  1911 to 1916. 
Exporienee of Metropolitan Life Insurance Company. Industrial 

Department. 

Age Period. 

All ages--one and 
o v e r  . . . . . . . . .  

l t o 4  . . . . . . .  
5 t o 9  . . . . . . .  

10 to 14 . . . . . .  
15 to 19 . . . . . .  
20 to 24 . . . . . .  
25 to 34 . . . . . .  
35 to 44 . . . . . .  
45 to 54 . . . . . .  
85 to 64 . . . . . .  
65 to 74 . . . . . .  
75 and over. . .  

Persons. 

2.7 

1.0 
.7 
.8 

1.1 
1.8 
2.3 
3.4 
5.4 
8.5 

12.2 
20.2 

Males. 

3.9 

1.0 
.7 

1.2 
1.2 
2.7 
3.5 
6.8 

10.1 
15.6 
21.0 
28.4 

White. 

Females. Males. 

1.9 2.3 

1.0 1.3 
o7 
.4 .6 

1.2 1.0 
1.1 1.6 
1.5 2.8 
1.7 3.6 
3.2 5.5 
5.7 1.8 
8.6 3.3 

18.4 

Colored. 

Fema[es. 

.9 

1.3 
.3 
.3 
.6 

1.3 
1.5 
.7 

1.0 
.4 

1.2 

There  were 1,431 deaths repor ted  for  this  cause. Th is  number  
of  deaths  represented  a ra te  of 2.7 per  100,000 persons exposed. 
The  h ighes t  dea th  ra te  was recorded for  white  males,  3.9 per  100, 
000, the  next  h ighes t  for colored males,  ~.3 per  100,000, followed 
by  the ra te  for  white females,  1.9 per  100,000. The  death  ra te  
f rom this cause among colored females was .9 per  100,000 of such 

persons exposed. U n d e r  twenty  years of age the ra te  for both  sexes 

var ies  f rom .7 to 1.1 per  100,000 persons exposed. Af te r  twenty  

* Deaths reported as due to ' ~ asphyxia by gas, ' ' ~ ' gas poisoning, ' ' ~ ~ il- 
hunlnating gas poisoning," etc., although not reported as accidental, are 
classified here unless  identified as due to suicide or homicide. 



EXTERNAL CAUSES OF DEATH. 37 

years of age it  rises gradually from a figure of 1.8 per 100,000 in 
the age group 20 to 24 years to 20.2 in the highest age group in 
this series. Under twenty years of age, only one period shows a 
difference between the death rate for this cause of white males and 
white females. Beginning with the age period 20 to 24 years, how- 
ever, the rate for accidental poisoning by deleterious gases among 
white males was significantly higher than that among white fe- 
males. Thus, for the age period 25 to 34 years, white males showed 
a rate of 3.5 per 100,000 and white females one of only 1.5 per 
100,000. In  the two next higher groups the excess of mortality 
among males was even more pronounced. In the age period 55 to 
64 years the death rate for this cause among white males was 15.6 
per 100,000 and among white females 5.7 per 100,000. The death 
rate among colored males was much higher after 25 years of age 
than among colored females. 

TABLE 23. 
A~'0RTALI'PY FR0~f ABSORPTIOIW OF DELETERIOUS GASES~ ~ASSI 'FIED BY COLOR 

AND BY SEX. 

Death l~ates per 100,000 Perso~ Exposed. Single :Years in Period 1911 
tO 1916. 

Experience of Metropolitan Life Insurance Company. Industrial 
Department. 

Year. 

1911 to 1916. " 

1916. 
1915. 
1914. 
1913. 
1912. 
1911. 

Persons.  

2.7 

2.9 
2.3 
2.9 
2.5 
3.0 
2.3 

White. Colored. 

l~ales. 

3.9 

4.5 
3.6 
4.2 
3.4 
4.3 
3.4 

Females. 

1.9 

1.8 
1.6 
2.1 
1.9 
2.2 
1.8 

Males. 

2.3 

3.3 
1.3 
1.5 
2.2 
3.7 
1.5 

Females  

.9 

1.4 
.5 

1.3 
1.0 
.7 
.7 

The death rate throughout the period 1911 to 1916 seems to be 
fairly stationary for insured wage earners. I t  should be recalled 
that in former years a fairly significant number of deaths from 
illuminating gas poisoning was registered under this cause of 
death title which, if more modern methods of certifying causes of 
death had then been in vogue, would have been recorded under 
"suicide by asphyxia." This factor of improvement in the desig- 
nation of illuminating gas deaths as suicides does not affect the 
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present  figures f rom 1911 onward as much as i t  does other figures 

which refer back perhaps fifteen years or more. I t  should be 

borne in  mind ,  however, i n  viewing the table on page 37, tha t  this 

mat te r  of increased precision in  the certification 5f causes of death 

may have affected our  figures somewhat and tha t  there may have 

been, therefore, an actual,  though slight, decline in  the death rate 

for this cause of death. 

TRAU~fATIS~f BY FIREAR~[S.* 

Accidental  deaths due to i n j u r y  by firearms were recorded in 

1,029 cases in  this mor ta l i ty  experience at a rate of 1.9 per 100,000 

persons exposed. This  cause of death has a dis t inct  color and  

sex incidence. The mor ta l i ty  rate among colored lives is decidedly 

in  excess of tha t  among white lives. Colored males, for instance,  

show a rate of 8.1 per 100,000 as compared with a rate of 3.0 for 

TABLE 24. 

1Vf0RTALITY I~R0 x~ TRAU~fATISM BY ~-~ACEAR~IS,* CLASSIFIED BT COLOR, SEX 
AND BY fl-GE PERIOD. 

Death Rates per 100,000 Persons Exposed. 1911 to 1916. 

Experience of Metropolitan Life Insurance Company. Industrial 
Department. 

Age Period. 

All ages--one and 
over . . . . . . . . . . .  

Persons. 

1.9 

White. 

1 to 4 . . . . .  9 
5 to 9 . . . .  1.4 

10to14.  .. 3.2 
15 to 19. .. 4.0 
20 to 24. .. 2.5 
25 to 34. .. 1.8 
35 to 44. .. 1.5 
45 to 54 . . . . . .  6 
55 to 64 . . . . . .  7 
65 to 74 . . . . . .  8 1.5 I .4 
75 and over.. - -  - -  I - -  

l~iales. I Females. 

8.0 .3 

.9 .5 
1.9 .4 
5.4 .3 
6.0 .8 
3.5 .2 
2.5 .1 
2.2 .3 
1.2 .2 
1.2 .2 

Colored. 

Males. Females. 

8.1 

2.6 
5.8 

10.4 
18.5 
13.5 
10.1 
5.2 

.7 
1.8 
1.7 

1.5 

3.2 
1.6 
1.6 
.6 

3.7 
1.2 
2.0 

.5 

*Under this title are classified~ also, deaths reported from "gunshot 
wound," " s h o t / '  etc., without qualification as to accidental, suicidal or 
homicidal character. Every effort is made to obtain definite information, 
however, in such casez, and they constitute only a small proportion of the 
1,029 deaths classified here, 
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white males. A death rate of 1.5 per 100,000 is registered for col- 
ored females and a rate of only .3 per 100,000 for white females. 
The table on page 121 presents a statement of the death rates accord- 
ing to the several color, sex and age classes in this investigation. 

Among white males the highest death rate for this means of 
injury occurs between 15 and 19 years of age with a declining 
death ra~e thereafter up to the advanced ages in this series. Among 
colored males, also, the highest death rate occurs between 15 and 
19 years of age. I t  will be noted also that the death rate for this 
cause between 5 and 9 years among colored males (5.8 per 100,000) 
is almost as high as the maximum rate for white males (6.0). A 
very large proportion of these deaths in late childhood and in ado- 
lescence are caused by children playing with firearms and by reck- 
less youths in the pursuit of sport. A considerable number, no 
doubt, are of the " d i d n ' t  know it was loaded" type. At this time 
of life death rates from all causes are at a reasonably low level. A 
further reduction of mortality in late childhood and adolescence 
could be accomplished, no doubt, by concentration upon the single 
fact of accidental death from firearms. 

TABLE 2G. 
]I,[ORTAL1TY F R 0 ~  TRAUMATISM BY FIREARI~S~ CLASSIFIED BY COLOR AND 

BY ~EX. 

Death t~ates per 100,000 Persons Expose~. ~i~gZe Years iv Period 1911 
i to 1916. 

Experience of Metropolitan Life Insurance .Company. Industrial 
Department. 

Year. 

1911 to 1916 . . . . .  

1916 . . .  
1915 . . .  
1914 . . .  
1913 . . .  
1912 . . .  
1911 . , .  

Persons. 

1.9 

1.9 
1.7 
2.0 
2.2 
2.0 
1.7 

Males. 

3.0 

3.1 
2.7 
2.7 
3.5 
3.1 
2.8 

White. 

Females. 

.3 

.3 

.4 

.4 

.5 

.3 

.3 

Males. 

8.1 

8.4 
5.7 

10.2 
9.3 
7.9 
7.3 

Colored. 

Females. 

1.5 

.8 
1.7 
1.9 
1.5 
2.1 
1.1 

The figures for the period 1911 to 1916, unfortunately, do not 
indicate any marked declining tendency in the death rate from this 
cause. The rate for each year approaches closely that for the sex- 
ennium, 1.9 per 100,000 exposed. In  recent years in the Registra- 
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tion Area of the United States a practically stationary death rate 
has also been observed. How far the figmres in each experience are 
reliable for purposes of determining the general trend of mortality 
from accidental shooting we cannot say at present. A consider- 
able number of deaths have been reported in the more recent years 
of our experience as accidentally due to the use of firearms which 
would have been reported in former years in such manner as to 
justify tabulation under some indefinite title such as "Other ex- 
ternal violence." The table on page 39 gives a brief view of the 
course of accidental mortality from firearms during the period 1911 
to 1916. 

ACCIDENT FATALITIES ARISING OUT OF OR IN THE COURSE OF 

E~PLOYMENT. 

The records of accident mortality of insured wage earners pre- 
sent a very favorable opportunity for the collection of informing 
statistics on fatalities arising out of or in the course of employ- 
ment. We have already observed in the preceding sections a clear 
indication that these industrial policyholders suffer from higher 
accident death rates, almost uniformly, at ages where the occupa- 
tional factor plays a part. Provision was therefore made early in 
the course of this study to distinguish and keep a record of those 
deaths where the occupation was clearly the primary cause of the 
accident. The period covered is only five years, from 1912 to 1916, 
inclusive. Although it was not possible to discover every case of 
occupational origin, ~here is nevertheless sufficient evidence to show 
that the cases overlooked or disguised were relatively few. In order 
to confine the data to the ages at which policyholders are gainfully 
employed the tabulations of deaths due to occupational violence 
have been limited to white males at the ages 15 years and over. 

Thus, between 1912 and 1916, there were recorded 14,151 deaths 
from a group of selected and specific accidental causes of death, 
in which we might reasonably expect that occupation would play an 
important part. This number of 14,151 deaths does not, therefore, 
cover all of the deaths from occupational violence among white 
males 15 years of age and over. The following table gives the total 
number of accidental deaths reported for the specified accidents and 
injuries and the number and percentage of deaths of occupational 
origin : 
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TABLE 26. 
NUMBER OF DEATHS }~ROM SPECI~qED .A_CCIDENTAL CAUSES 01~ DEATH AND 

NUMBER AND PERCEIqTAOE OF SUCH DEATHS DUE TO OCCUPATIONAL 

S ~ s s .  
WM~e M(des, F~fteen :Years of Age and Over, 191~ to Ig16. 

Experience of Metropolitan Life Insurance Company. Industrial 
Department. 

Cause of Death, 

TOTAL SPECIFIED CAUSES . . . . . .  

~onflagration . . . . . . . . . . . . . . . . .  
B u r n s  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
kbs0rption of deleterious gases . . . . .  
~ccidental, drowning . . . . . . . . . . . . . .  
rraumatism~by fall . . . . . . . . . . . . . . .  
~aumatismtin mines and quarries.. 
I'raumatism~by.machines . . . . . . . . . .  
Railroad, accidents,and injuries . . . . .  
~treet. ear, accidents and injuries . . . .  
~utomobile~accidents. and injuries 
)ther vehieular~ace, and injuries .. 
)ther. crushingmcc, and injuries . . . .  
Injuries by. animals . . . . . . . . . . . . . . .  
~lectricity--lightning excepted . . . .  i 
~¥actures--cause not. specified . . . . .  
)ther external, violence . . . . . . . . . . . .  

Total~Deaths 
From Specified 

Form of Violence. 

14,151 

149 
333 
665 

2,381 
2,889 

443 
585 

2,710 
710 
89O 
733 
205 
112 
323 
311 
712 

No. Deaths of 
Occupational 

Origin. 

3,963 

23 
61 
41 

151 
685 
405 

• 473 
954 
137 
97 

321 
133 
43 

200 
4 

235 

Percent. Deaths 
of Occupational 

Ortgln. 

28.0 

15.4 
18.3 
6.2 
6.3 

23.7 
91.4 
80.9 
35.2 
19.3 
10.9 
43.8 
64.9 
38.4 
61.9 
1.3 

33.0 

Out of the group of accidents selected from this experience of 
white males, 15 years of age and over, we found ~8 per cent. to 
have been certified as arising out of or in the course of employment. 
For the various types of accidents, or means of injury, the per- 
centage of occupational deaths varies. Thus for traumatism in • 
mines and quarries the highest percentage of occupational acci- 
dents was registered, namely, 91.4. Under "absorption of dele- 
terious gases" there was recorded the lowest percentage for any of 
the definite types of accidental violence, 6.~. I t  was found that ~4 
per cent. of the falls were certified to have occurred in the course of 
the employment of the deceased. We do not deem it desirable at 
the present time to apply these ratios to any other body of data 
than to the one we have given. Our table and the accompanying 
text will, it is hoped, stimulate further statistical inquiry, perhaps 
in our published official Vital statistics, into the number and per- 
centage of deaths from violence arising out of industry. 

An interesting corollary to the foregoing text on the probable 
number of deaths due to occupational causes, is the comparison of 
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the variation from year to year in the ratio of deaths due to such 
occupational stress. The following table gives a survey of this 
situation by single years from 1912 to 1916: 

TABLE 27. 

~J'ORTALITY F R O ~  A GROUP 01~ SPECIFIED ~.CCIDENTAI, CAUSES OF D~ATH. 
NUM~EI% AND PERCENTAGE OF DEATHS D~rz ~o OCCUPATIONAL S~S. 

Single :rears ~n Period 191# to 1916. 
Experience of Metropolitan Life Insurance Company. Industrial 

Department. 

Total Deaths from ' :Per Cent .  Deaths  of 
Year. Group of Speclned Number of Deaths of  Occupational Origin. 

Accidental  Causes. Occupational Origin. 

[ 28.0 1912 to 1916 . . . .  

1916 . . . . . .  
1915 . . . . . .  
1914 . . . . . .  
1913 . . . . . .  
1912 . . . . . .  

14,151 

3,237 
2,742 
2,683 
2,931 
2,558 

3,963 

816 
638 
777 
948 
784 

25.2 
23.3 
29.0 
32.3 
30.6 

I t  would appear, therefore, from these figures that the proportion 
of deaths resulting from occupational accidents was on the decline 
during the five years under observation. The increase in the gen- 
eral accident rate for males at the ages 15 years and over must be 
due to other than occupational dangers, to which conclusion much 
other evidence points. 

Trend of the Death Rate for Accidents. 

The ~b le  on page 43 gives the total accident death rate from 
1911 to 1916, qualified according to the color and sex classes of 
our data. 

We observe from the following da ta  a rather variable accident 
death rate. The maximum figure in the total experience was re- 
corded in 1913 at 77.6 deaths per 100,000 persons exposed and the 
minimum in 1915 with a rate of 67.3. Perhaps if we had a longer 
series of annual rates to consider, we should be able to detect a 
slight tendency toward decline in the death rate from accidents of 
all kinds. Prom the figures at hand we are unable ~o say definitely 
whether there has been any considerable reduction in the total acci- 
dent rate among insured wage earners. The conditions of grave 
hazard in American life and industry may not have improved, 
therefore, to any great extent. 
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TABLE 28. 

I~[ORTALITY I~%OM ACCIDENTAL AND TJNSPECIFIED I~ORMS OP ~rIOLENCE,~ 

CLASSIFIED BY COLOR AND BY S E X .  

Death Rates per I00,000 Persons Exposed. Single Year8 in Perio~ 1911 
• to 1916. 

Experience of Metropolitan Life Insurance 'Company. Industrial 
Department. 

Year. 

1911 to 1916. 

1916 . . . . .  
1915 . . . . .  
1914 . . . . .  
1913 . . . . .  
1912 . . . . .  
1911 . . . . .  

Pe~ons. 

73.0 

73.2 
67.3 
69.9 

i 77.6 73.8 
77.4 

Males. 

115.9 

118.7 
105.8 
109.3 
124.9 
115.2 
123.6 

White. Colored. 

Females. 

36.4 

34.8 
34.7 
36.5 
37.2 
37.2 
38.8 

Males. 

121.4 

122.7 
108.5 
118.2 
134.8 
128.4 
116.5 

Females. 

38.8 

37.5 
37,7 
35.5 
39.6 
41.2 
41.6 

"War deaths excluded. 

For white females and for colored females we are able fo detect a 
fairly consistent but slight downward trend of total accidents. 
This is perhaps an indication that the graver hazards which sur- 
round women in home life have been mitigated in part by the 
various educational and other efforts toward security of the person 
from accidental violence. The white male total accident rate 
fluctuates somewhat from year to year and from a view of the 
figures in our present series we do not feel able to say that there 
has been any marked change for be~ter or worse in the accident 
situation as it affects this group. The colored male total accident 
rate likewise offers no particularly encouraging evidence that the 
graver general accidenthazards surrounding wage earners have been 
mitigated to any great extent. 

SUICIDES. t 

The suicide problem has in recent years attained considerable 
prominence in discussions of the aims and purposes of preventive 

fUnder " S u i c i d e s "  are classified only those cases in which the fact of 
suicide or of attempt at suicide is clearly shown. By careful ~Cediting" 
of our data relating to cause of death, hundreds of cases originally re- 
ported under such terms as ~Cpoisoning," Cqnhalatlon of gas," CCdrown- 
ing," "gunshot wound," " c u t "  and others have been added to this 
title instead of being placed under the class C'aeeidental or unqualified." 
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medicine. Suicide is often a preventable source of mortality, espe- 
cially when i t  is recalled that in many cases the suicidal impulse is 
the end product of a psychosis, which, if treated in good time, might 
have been relieved. That  suicide is a serious source of mortality is 
indicated by the fact that in the six-year period of this experience 
6,542 deaths from this cause were recorded. Interest  attaches also 
to this mass of deaths because they have occurred among a group 
of wage earners. If ,  as has been supposed, the suicide death rate 
is a measure of the mental health of a people, the figmres at our 
disposal should help us determine an important characteristic of 
the American industrial population in relation to that of other 
groups of the population. In  the following table we present a 
statement of the suicide death rates for each of the color and sex 
classes of our data. Chart I I I  graphically illustrates these age 
data. 

TABLE 29. 

I~ORTALITY FROM SUICIDE ( A L L  FORMS) ,  CLASSIFIED BY COLOR, SEX AND 

BY AOE PERIOD. 

Death Eates per lO0,O00 Persons Exposed. 1911 to 1916. 

Experience of Metropolitan Life Insurance Company. Industrial 
Department. 

Age Period. 

All  a g e s - - o n e  a n d  
o v e r  . . . . . . . .  

1 t o  14  . . . .  
15  t o  1 9 .  . .  
2 0  t o  2 4  . . . .  
2 5  t o  3 4  . . . .  
3 5  t o  4 4  . . . .  
4 5  t o  5 4  . . . .  
5 5  t o  6 4  . . . .  
6 5  t o  7 4  . . . .  
7 5  a n d  o v e r  . 

Persons. 

12.2 

.1 
6.0 

13.0 
17.0 
20.9 
26.5 
31.3 
34.0 
34.1 

Male. 

20.1 

.2 
5.0 

18.0 
27.9 
42.9 
60.1 
72.8 
79.7 
86.5 

W'hlte. Colored. 

Female. 

6.8 

.1 
7 . 2  
8 . 7  

11 .1  
10 .9  
1 1 . I  
10 .4  
10 .5  

8 . 4  

Male. Female, 

10.1 4.9 

.3 .3 
5.1 5.3 

14.8 11.9 
16.3 7.4 
14.8 5.7 
12.7 3.4 
15.6 1.3 
10.0 1.2 

At all ages combined, the rate was 12.2 per 100,000 persons ex- 
posed. The group of white males shows the highest rate of any of 
the color or sex classes, followed by colored males, by white females 
and finally by colored females. Males of each color group show 
decidedly higher suicide rates than do females. 
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Suicide MortaZity According to Color, Sex ancl Age. 

The age characteristics of these suicide data are also of signifi- 
cance. Beginning with a rate of 6.0 per 100,000 between 15 and 
19 years, we recorded a rising rate up to and including the highest 
significant age period, 65 to 74 years. The age group 75 years and 
over has been disregarded because of its heterogeneous age com- 
position and the small number of lives exposed and of deaths re- 
ported. This gradual upward slope of the curve for suicide mor- 
tality probably reflects very largely the experience of the white 
male group included in the figures for all persons. For white 
males there is quite a sharp rise in the curve of suicide mortality, 
from a figure of 5.0 per 100,000 between the ages 15 and 19 years 
to a rate of 79.7 per 100,000 at the age period 65 to 74 years. 
White females do not show as clearly this phenomenon of increas- 
ing suicide mortality with age. Beginning with a figure of 7.8 
per 100,000 at the age period 15 to 19 years, there is a gradual in- 
crease to a rate of 11.1 for the age period 25 to 34 years. From 
this group up to and including the period 65 to 74 years there is a 
practically stationary suicide rate for white females, with little 
variation from a figure of 10.5 per 100,000. 

The suicide rate for colored males does not show any tendency 
throughout the entire range of life toward either a decrease or an 
increase with advancing age. After the age period 20 to 24 years 
for colored females, we observe a distinct drop in the suicide rate 
with advancing years, from a figure of 11.9 per 100,000 in the first 
named age period to a rate of 3.4 per 100,000 in the period 45 to 
54 years, the last age group for which we have significant figures. 

"In view of the importance of racial characters of suicide mor- 
tality, it will be of some interest to consider the comparative ratios 
of some of these mortality rates for the several color classes by sex 
and age. 

Ratio of Suicide Mortality by Color. 

In a preceding section we indicated the lower suicide mortality 
rate among colored persons. The colored male suicide rate was 
only 50 per cent. of that shown for white males at all ages combined. 
But this relation varies markedly at the several age periods. Be- 
tween 15 and 19 years our figures indicate a slight excess in the 
colored male suicide rate over the rate for white males, but this may 
be purely accidental and of no real significance. Beginning with 
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the age period 20 to 24 years, the colored male suicide rate becomes 
increasingly more favorable in respect %0 the white male rate. 
Thus, while colored males showed a suicide mortality rate 82.2 per  
cent. of that  recorded for white males at  the age period 20 to 24 
years, the ratio was only 12.5 per cent. at the age period 65 to 74 
years. Among colored females also, with the exception of the age 
period 20 to 24 years, we observe with advancing age an increas- 
ingly more favorable suicide rate. The foregoing facts are shown 
in the table given below: 

TABLE 30. 
MORTALITY ~'r~o~ SuWm~ (AL;. F o ~ s ) .  

Percentage, Colored of White Mortality at Specified Age Periods for Each 
~ex. 1911 to 1916. 

Experience of Metropolitan Life Insurance Company. Industrial 
Department. 

Age P e ~ o d .  

All ages--one and over . . . . . .  

15 to 19 . . . . . . . . .  
20 to 24 . . . . . . . . .  
25 to 34 . . . . . . . . .  
35 to 44 . . . . . . . . .  
45 to 54 . . . . . . . . .  
55 to 64 . . . . . . . . .  
65 to 74 . . . . . . . . .  
75 and over . . . . .  

Percentage, C o l o r e d  of Wldte Mortality. 

M a l e s ,  F e m a l e s .  

50.2 72.1 

102.0 
82.2 
58.4 
34.5 
21.1 
21.4 
12.5 

73.6 
136.8 
66.7 
52,3 
30.6 
12.5 
11.4 

Sex Ratio of Suicide Mortality. 

We have shown that  for white persons, the female suicide rate was 
less than the male suicide ra%e, the ratio being about one to three. 
White males show a higher rate of self-destruction at all age periods 
with the exception of the period of 15 to 19 years. 

There is a distinctly higher suicide rate among white females in 
this age of early adolescence than among white males. This phe- 
nomenon is also in evidence in such population figures as we 
have been able %0 find. I t  is possible that  the stress and strain 
of early adolescence is more disastrous to females than to males. 
We might  expect, also, to find a higher index of mental disorders 
among female adolescents than among males of the same ages on 
the basis of these suicide data. I t  may be noted in this connec- 
tion that  there is a much higher incidence rate of serious cases of 
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dement ia  precox, a form of dementia characteristic of adolescence 
and early adult life, among females than among males in popula- 
tions generally. Thus, in New York State during 1916 there were 
in the care of the hospitals for mental  diseases under the super- 
vision of the New York State Hospital Commission, 8,903 male and 
10,046 female dement ia  precox cases. At the ages in the popula- 
tion f rom which these patients were drawn, there is a considerable 
excess of males. This would make the disparity between the male 
and female dement ia  precoz rates much greater than would be 
indicated by the foregoing comparison of the sex ratios of such 
patients under hospital care. 

Beginning with the age period 20 to 24 years, the white male 
suicide rate shows a very marked excess over the white female rate. 
This excess increases with advancing age. Between 80 and 24 
years the white male suicide rate is 207 per cent. of the white female 
rate, between 25 and 34 years, 251 per cent.; between 35 and 44 
years, 394 per cent., increasing to a percentage of 759 at  the age 
period 65 to 74 years. 

TABLE 31. 
I~ORTALI~r r'~o~ Svmm~. (ALr. FoR~s). 

Percenta~qe, Male of Female Mortality at ~pec.~fied Age Periods for Each 
Color Class. I911 to 1916. 

Experience of Metropolitan Life Insurance Company. Industrial 
Department. 

Age Per iod .  

All ages-one and over . . . . . . .  

15 to 19 . . . . . . . . .  
20 to 24 . . . . . . . . . .  
25 to 34 . . . . . . . . .  
35 to 44 . . . . . . . . .  
45 to 54 . . . . . . . . .  
55 to 64 . . . . . . . . .  
65 to 74 . . . . . . . . .  
75 and over . . . . .  

Percentage, Male of Female Mortality. 

VThlte. 

295.6 

69.4 
206.9 
251.4 
393.6 
541.4 
700.0 
759.0 

1029.8 

Colo red .  

206.1 

96.2 
124.4 
220.3 
259.6 
373.5 

1200.0 
833.3 

Colored males also show a suicide death rate lower than that  for 
colored females at  the age period 15 to 19 years, although the 
advantage of the males in relation to the females among the colored 
is not as great as that  observed among the white lives. Beginning 
with the age period 20 to 24 years colored males showed a suicide 
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rate 124 per cent. of that recorded for colored females. There is 
much the same precipitate rise in the percentage of excess of male 
suicide mortality among colored persons as we found among white 
persons. The greatest difference is found in age period 55 to 64 
when the rate for colored males is twelve times as high as for col- 
ored females. The foregoing observations are shown in tabular 
form on page 48. 

Suicide Experience of Insured Wage Earners and PopuZation of 
Expanding Registrati, on Area of the United States Oompared. 

The suicide rates for white male insured wage earners are more 
favorable than the rates for males in the general population of the 
United States only for the ages under 25 years. Beginning with 
the age period 25 to 34 years we observe excesses in the suicide rate 
of white male wage earners--an excess of 5 per cent. for the period 
25 to 34 years, of 20 per cent. for the period 35 to 64 years, of 17 
per cent. for the period 65 to 54 and of 11 per cent. for the period 
55 to 64 years. In other words, at the ages of early adolescence 
and early adult life white male wage earners show a more favorable 
suicide rate, but continuing through the main working period of 
life and up to the last age group registered in this table, the suicide 
rate of insured white males exceeds, and rises faster, than the rate 
for all males in the general population of the expanding Registra- 
tion Area of the United States. 

The suicide experience for insured white females is, however, 
more encouraging. Only between the ages 15 and 19 years and 25 
and 34 years do we flnd an excess (very negligible) in the suicide 
rate of the insured group over females in the general population. 
For all other age periods, insured white females show a more favor- 
able suicide rate than do females in the population of the expand- 
ing Registration Area of th# United States. Moreover, between 
the ages 35 to 64 years, insured white females show a tendency to 
improve upon the already favorable ratio of their suicide rate to the 
rate for females in the general population. Between 35 and 44 
years insured white females showed a rate 96.5 per cent. of that 
recorded for females in the general population; between 45 an'd 54 
years, a rate of 88.8 per cent., and between 55 and 64 years, a 'rate 
78.2 per cent. of that recorded for females in the general population. 
These observations are shown in the following table: 

4 
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TARLE 32. 

~ 0 R T A L I T Y  FROM S U I C I D ~  (ALL FORMS). 

Death Rates per 100,000 Persons Exposed. C~assified by ~ez and by Age 
Period. Insured White Lives ~n Bxper~enee of Metropolitan Life In~ 

surance Company, Inductrial Department (1911 to 1916) and 
General Population Experience of Expanding llegistra- 

tion Area of the United States (1910 to I915). 

Females. 

All ages--one 
and over . . .  

1 to 14 
15 to 19 
20 to 24 
25 to 34 
35 to 44 
45 to 54 
55 to 64 
65 to 74 
75 and eve] 

I 
~,,I. L. I.  Co. I 

(white). l 

20.1 I 

.2 
5.0 

18.0 
27.9 
42.9 
60.1 
72.8 
79.7 
86.5 

Males. 

Percentage 
U, S. Reg, M. L. I. CO 

Area. of Reg. Area 

24.6 81.7 

.6 33.3 
5.6 

18.2 
26.7 
35.8 
51.4 
65.8 
61.6 
61.5 

M. L. I .  Co, 
(wrote). 

6.8 

.1 
89.3 7.2 
98.9 8.7 

104.5 11.1 
119.8 10.9 
116.9 11.1 
110.6 10.4 
129.4 10.5 
140.7 8.4 

U. S. Reg. 
Area. 

7.9 
| 

.5 
7.1 

10.7 
11.0 
11.3 
12.5 
13.3 
11.6 
9.8 

Age period. I Percentage 
M. L. I .  Co. 
of Reg. Area. 

86.1 

20.0 
101.4 
81.3 

100.9 
96.5 
88.8 
78.2 
90.5 
85.7 

Suicide According to Principal Means of Injury. 

The above discussion reviewed the pr incipal  facts of the suicide 
experience in  the aggregate. A more in t imate  view, however, is 

afforded by a brief considerat ion of this  phenomenon of self- 
t 

TABLE 33. 

MoRTxr~zrr rROM SUICIDE (ALL FO~S) .  

Number of Deaths, and Percentage of Deaths According to ~pee~fled Means 
of lnjury. 1911 to i916. 

Experience of Metropolitan Life Insurance Company. Industrial 
Department. 

Means of Injury. Number of Deaths. Percentage Ot Total .  

S U I C I D E S - - T O T A L  . . . . . . . . . .  6,542 1 0 0 . 0  

Suicide by 
Poison . . . . . . . . . . . . . . . .  
Asphyxia . . . . . . . . .  ,. , . . .  
Hanging or strangma~ion 
Drowning . . . . . . . . . .  
~ i r e a r l n 5  . . . . . . . . . . . . . .  
Cutting or: piercing 

instruments . . . . . . .  
Jumping from ]aigh place~ 
Crushing . . . . . . . . . . . . . .  
Other suicides . . . . . . . . .  

2,352 
1,040 

761 
316 

1,519 

346 
107 
33 
68 

36.0 
15.9 
11.6 
4.8 

23.2 

5.3 
1.6 

.5 
1.0 
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destruction according to the means of injury employed. In the 
preceding table we display the number of deaths reported accord- 
ing to the chief means of injury employed, and the percentage that 
each "means of injury" class constitutes of the total. 

Poison was the chief means of suicide in the present experience. 
Of the total deaths from suicide, 36.0 per cent. were accomplished 
by this means. This ratio is, of course, not constant in all mor- 
tality experiences. :For instance, in New York City, asphyxia is 
the principal mode of committing suicide for both males and fe- 
males and in the Registration Area of the United Statesi t  would 
seem that firearms were the chief means of suicidal injury as re- 
gards males. Poisoning seems to be the mode most frequently 
chosen by females in the Registration Area, corresponding prac- 
tically to the prevalence shown in the experience of the Industrial 
Department of this Company. Variation in the choice of means 
of suicidal injury depends, of course, upon numerous factors, such 
as legislative restriction upon the sale of poisons, firearms and other 
means of injury, the extent to which publicity is given to suicides 
in the newspapers of various localities, and other strictly local fac- 
tors difficult to enumerate. We shall take up briefly the principal 
means of suicidal injury in this present experience. 

Suicide by Poison.* 

There were'2,352 deaths from this cause concerned in the present 
investigation, in which either solid or liquid poisonous substances 
were employed. These deaths corresponded to a rate of 4.4: per 
100,000 persons exposed. The age and sex characteristics of this 
cause of death are shown in Table 34 on page 55. 

I t  will be seen that the maximum rate in the entire group for 
suicide by poison is that among white males in the ag e period 55 
to 64 years. Among white females and colored males, the maxi- 
mum figure is found in the age period 25 to 34 and among colored 
females even earlier, between 20 and 24 years. 

The gencral trend of mortality from suicide by poison seems to 
be downward. Tk]s is indicated by the figures given in Table 35 
on page 52. 

* Solid and liquid poisons only. Where poisonous gas is the means em- 
ploye~l the death is classified under "Suicide by Asphyxla." 
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TABLE 34. 

A4"01%TALFI'Y FROM SUICID~ BY POISON, CLASSIFIED BY ~C<)LOR, SE~ AND BY 

Ao~ PERIOd. 

D~ath t~ates per 100,000 Persons Expose~7. 1911 ~o I916. 

Experience of Metropolitan Life Insurance Company. Industrial 
Department. 

Age Period. 

All ages--one and 
over . . . . . . . .  

1 to 14 . . . . .  
15 to 19 . . . . .  
20 to 24. 
25 to 34. 
35 to 44 . . . . .  
45 to 54. 
55 to 64 . . . . .  
65 to 74. 
75 and over 

White. 
Peeso~. 

Males. Females. 

4.4 6.0 3.4 

3.3 1.7 5.0 
6.2 6.7 5.9 
7.7 10.7 6.3 
7.5 14.1 4.5 
7.3 15.0 4.0 
8.1 17.6 3.7 
7.3 16.7 2.7 
3.8 8.5 1.7 

Colored. 

'Males. Females. 

2.9 3.0 

°1 
1.3 3.8 
3.0 8.5 
6.2 4.9 
4.8 3.1 
3.3 1.0 
1.8 .4 

• Less than .05, per 100,000. 

:From a r a t e  of  5.4 pe r  100,000 in  1911 the  decl ine  was f a i r l y  

r e g u l a r  ~o a r a i e  of 2.8 p e r  100,000 i n  1916. W e  m u s t  r e m e m b e r ,  

however ,  t h a t  su ic ide  m o r t a l i t y  is sub jec t  to cons iderab le  f luc tua-  

t i on  w i t h  c o m m u n i t y  cond i t ions  and  t h a t  an  op in ion  on the  rea l  

t r e n d  of  th is  p h e n o m e n o n  m u s t  be f o u n d e d  u p o n  fac t s  over  a l o n g  

TABLE 35. 

~vIoI~TALITI r FRO,M: ~UICIDE BY POrSOI~ CLASSIFIED BY C0LO~ A~'D BY S ~ .  

Death _Rates per I00,000 Persons Exposed, ~ng~e :Years in Period 191I 
to 1916. 

Experience of :Metropolitan Life Insurance Company. Industrial 
Department. 

White. Colored. 
Year. Persons. 

Males. Female~. Males. Females. 

1911 to 1916 4.4 6.0 i 3.4 2.9 3.0 

1916 . . . .  2.8 3.5 I 2.4 2.4 1.8 
1915 . . . .  3.8 4.9 3.4 .9 2.8 
1914 . . . .  4.8 6.8 3.4 3.7 3.7 
1913 . . . .  5.1 7.1 3.7 4.6 3.1 
1912 . . . .  4.8 6.6 3.7 4.1 2.4 
1911 . . . .  5.4 7.7 4.1 1.9 4.1 
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period of t ime and only after the fluctuations characteristic of sui- 
cide are in full view. 

Suicid~ by Asphyxia.  

The experience for this cause of death among white males and 
females according to age periods is shown in the following table. 
:No substantial facts for colored persons are available. 

TABLE 36. 
MORTALITY 1~O~£ ~UICIDE BY ASPHYXIA~ CLASSIFIED BY SEX FOR WHITE 

LIVES A/~D BY AGE PERIOD. 

Death t~ates per 100,000 Persons Ezpose~. 1911 to 1916. 

Experience of Metropolitan Life Insurance Company. Industrial 
Department. 

Age Period, 

All ages--one and over...  

1 to 24 . . . . . . . .  
2 5  t o  3 4  . . . . . . . .  
35 to 44 . . . . . . . .  
45 to 54 . . . . . . . .  
55 to 64 . . . . . . . .  
65 to 74 . . . . . . . .  
75 and over . . . . .  

Persons In Total 
Experience. 

1.9 

.3 
2.2 
3.9 
5.3 
6.2 
6.7 
3.4 

~¢IaIes. 

3.0 

.3 
3.4 
6.3 

10.4 
13.3 
14.4 
5.7 

White. 

Females, 

1 .5  

.2 
2.1 
3.6 
3.6 
2.8 
3.0 
2.5 

The rates represented in the foregoing table were based upon 
1,040 deaths f rom suicide by asphyxia. The rate for males f rom 
this cause is, at  all ages combined, twice as high as that  for white 
females. There is a constant increase in the rate with age for 
white males throughout the significant age groups but no very 
material  variation for white females. The general trend of the 
rate for suicide by asphyxia during the six years under observa- 
tion is shown in the table on page 54. 

There is a practically constan~ death rate for this cause. Such 
variations as do occur are of no particular moment. I f  anything, 
there seems h~ be a slight increase in the rate for white females. 
I n  the expanding Registration Area of the United States, also, 
there has been observed in recent years a slight increase in the re- 
corded death rate from suicide by asphyxia, but this may be almost 
entirely due to an increase in the precision of reporting on the par t  
of coroners, physicians and others entrusted with the completing of 
death certificates. 
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TABLE 37. 

MORTALITY FROM SUICIDE BY ASPHYXIA~ ~LASSIFIED BY SEX FO]~ WHITE 

LIVES. 

Death Rates per 100,000 Persons Exposed. ~ingle Years in Period 191I 
$o 1916. 

Experience of Metropolitan Life Insurance Company. Industrial 
Department. 

Y~X. 

1911 to 1916 . . . . . . . . . . . .  

1916 . . . . . . . . . . . . .  
1915 . . . . . . . . . . . . .  
1914 . . . . . . . . . . . . .  
1913 . . . . . . . . . . . . .  
1912 . . . . . . . . . . . . .  
1911 . . . . . . . . . . . . .  

Persons lu T o t a l  
Experience, 

1.9 

1.9 
2.3 
1.9 
2.1 
1.7 
1:7 

M~.les, 

3.0 

2.5 
3.4 
3.1 
3.5 
2.4 
2.8 

White. 

Females. 

1.5 

1.8 
1.9 
1.2 
1.5 
1.5 
1.1 

~Tuicide by Hanging or Strangulation. 

Only 761 deaths from this cause were recorded. This number 
does not ~ustify any detailed analysis according to age classes. I t  
will be sufficient to remark that the death rate for this cause was 
practically the same among white males as the death rate from sui- 
cide by asphyxia. For white females and for colored persons the 

data are of no significance. The total number of deaths registered 
was 761; of these 626 were those of white males. 

Suicide by Drowning. 

There were only 316 deaths from this form of suicide. White 
males showed the highest rate ; white females had a death rate about 
half that of while males. 

Suicide by Firearms. 

The use of firearms was next in importance to poison among the 
cases of suicide represented in this mortality experience. We re- 
corded in all 1,519 deaths at a rate of 2.8 per 100,000 exposed. 
The mortality rate varied quite sharply according to sex, there being 
an almos¢ negligible rate among females of both color or race 
classes. Our facts for color, sex and age are given in the following 
table: 
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TABLE 38. 

MORTALITY I~0~ SUICIDE BY ~IR~J~RMS, CLASS]I~I~D BY ~0LOI~, SEX AND 
BY A0E PERIOD. 

Death ~ates per I00,000 Person~ Expose~. 1911 to 1916. 

Experience of ]~etropolitan Life Insurance Company. Industrial 
Department. 

Age Period. 

All ages--one and 
over . . . . . . . . . . .  

persons. 

2.8 

1 to 14 . . . . .  t 
15 to 19 . . . . .  1.3 
20 to 24 . . . . .  4.1 
25 to 34 . . . . .  3.9 
35 to 44 . . . . .  4.7 
45 to 54 . . . . .  6.1 
55 to 64 . . . . .  6.6 
65 to 74 . . . . .  6.0 
75 and over. 7.2 

Males. 

5.7 

.1 
1.9 
7.3 
8.1 

11.7 
16.5 
17.8 
16.5 
21.3 

White. Colored. 

Fema]es. MaleS. 

.6 4.2 

.8 
1.5 
1.0 

.9 

.7 

.4 

.3 

.1 
1.9 
7.9 
7.2 
5.6 
5.2 
4.8 
3.3 

Females. 

.8 

.1 
,6 

1.1 
1.3 
1.0 

.8 

.4 

t Less than .05 per 100,000. 

T h e  ch ie f  ~act  of  i m p o r t a n c e  i n  th is  table  is the  p r a c t i c a l l y  s ta -  

t i o n a r y  r a t e  be tween  45 and  75 years  of  age. T h e  t r e n d  of  t he  

m o r t a l i t y  f r o m  th i s  cause is d i sp layed  in  t he  f o l l o w i n g  t a b l e :  

TABLE 39. 

~ORTALITY I ~ M  SUICIDE BY I~IREAI%MS~ CLASSIFIED BY (:~OLOE AND BY ~EX. 

Death ~ates per 100,000 Persons ExposecT. ~ingle Years in Period 1911 
to 1916. 

Experience of Metropolitan Life Insurance Company. Industrial 
Department. 

Year, 

1911 to 1916.. 

1916 . . . . . .  
1915 . . . . . .  
1914 . . . . . .  
1913., . . . .  
1912 . . . . . .  
1911 . . . . . .  

Persons. 

2.8 

2.5 
2.8 
2.7 
3.1 
2.9 
3.0 

5.7 

4.8 
5.5 
5.4 
6.5 
6.1 
5.9 

White. 

leemal~. 

.6 

.6 

.6 

.7 

.6 

.4 

.5 

Male6. 

4.2 

4.2 
4.3 
3.7 
4.2 
5.0 
4.1 

Colored. 

Female. 

.8 

.6 

.9 

.8 

.5 

.5 
1.3 

T h e  f igures  a t  h a n d  re la te  to so f ew  ca l enda r  years  t h a t  no  f ina l  

conc lus ion  can  be d r a w n  on the gene ra l  t r e n d  of  su ic ide  by  f i rearms .  
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We can say at a venture that a slight decrease was observed. The 
underlying causes of mortality from suicide by firearms are en- 
tirely too complex to make it possible for us to speculate in any 
great detail upon the data shown in the foregoing table. 

]:[0~IICIDE.* 

The facts on homicide among this group of insured wage earners 
form an important contribution to the statistics on the crime of 
homicide in the United States. I n  fact, there are not available in 
discussions of the homicide problem any such detailed, modern data 
according to age classes of the two main race groups in the popu- 
lation as are to be ~ound in this present display. I n  this investi- 
gation there were recorded 3,753 homi.cides and these deaths rep- 
resent a rate of 7.0 per 100,000 persons exposed. The following 
table gives a statement of the number and percentage of homicide 
deaths according to the several means of injury employed: 

TABLE 40. 

~ORTALITY FROM HOMICIDE (ALL I~OI~MS). * 

~umber of Dva$7~, ang Percentage of DeaShs, According to Bpeeified 
Means of I~jury. 2911 to 1916. 

Experience of Metropolitan Life Insurance Company. Industrial 
Department. 

Means of Injury. ] Number of Deaths. Percentage of Total 

HO~CIDEs--ToT~ . . . . . . . . . .  3753 

Firearms . . . . . . . . . . . . . . .  I 2435 
Cutting or piercing I 

instruments . . . . . . . .  616 
Other homicides . . . . . . . . .  702 

100.0 

64.9 

16.4 
18.7 

Of these homicides, 64.9 per cent. were accomplished through 
the use of firearms. This proportion is slightly in excess of that 
for the general population of the expanding Registration Area 
(61.8). Homicide by means of cutting or piercing instruments 

* Under "l~omicide" are classified only those cases in which the fact of 
homicide or of attempt at homicide is clearly shown. By careful "editing" 
of our data relating to causes of death many cases originally reported 
under such terms as ' ' gunshot wound, ' ' ' ' cut,' ' ,, poisoning,' ' and others 
have been classed as homicides instead of being placed under the "ae~- 
dental or unqualified" group. 
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was recorded in the present investigation in 16.4 per cent. of all 
homicides. In  the general population of file Registration Area 
only 14.2 per cent. were accomplished through this means. 

The homicide death rate in this insurance experience was nearly 
7½ times as great for colored males as for the entire group of 
insured wage earners. This rate (52.2 per 100,000) was almost ten 
times that of white males (5.4 per 100,000). Among colored 
females there was registered a death rate for homicide of 14.1 
per 100,000 exposed. This rate is nearly three times that recorded 
for white males and over seven times the rate for white females. 
I n  the following table and in Chart IV, page 58, we give a com- 
parison of the homicide death rates in this insurance experience 
according to color, sex and age classes: 

TABLE 41. 

~[ORTALITY FROM I~O~flCIDE (fi~LL FORMS), CLASSIFIED BY ,COLOR~ SEX AND 
BY A G E  PERIOD. 

Death Rates per 100,000 _Persons Exposed. 1911 to 1916. 

Experience of Metropolitan Life Insurance Company. Industrial 
Department. 

Age Period. 

All ages--one and 
over . . . . . . .  

Pei'solls. 

7.0 

Male~, 
White. 

5 . 4  

1 to 14 . . . . . .  7 .6 
15 to 19 . . . . .  ~ 5.8 4.4 
20 to 24 ..-I 12.5 8.5 
25 to 34 . . . . .  16.0 11.8 
35 to 44 . . . . .  11.4 10.5 
45 to 54 . . . . .  7.3 9.4 
55 to 64 . . . .  4.6 7.3 
65 to 7~ : 2.8 4.1 
75 and over . 3.4 - -  

I Females.l.9 

.6 
2.1 
3.6 
3.3 
2.8 
1.9 
1.3 
1.1 
1.7 

Colored. 

Males. Female. 

52.2 14.1 

3.1 1.1 
40.6 14.1 
95.6 30.1 

106.0 26.6 
66.6 13.4 
40.1 6.8 
19.2 5.7 
13.4 2.3 
41.2 18.1 

The age period of maximum incidence for males in both color 
classes was the same--25 to 34 years. For white and colored fe- 
males the maximum rate occurred at an earlier period, 20 to 24 
years of age. Among colored males this maximum rate was 106 
per 100,000 exposed. Homicide among colored males was one of 
the chief causes of death, ranking next to pneumonia in order of 
numerical importance at this age period in life. I t  will be noted, 
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however, that the age period 20 to 24 years had only a slightly 
lower homicide rate, 95.6 per 100,000 exposed. 

Homicide assumes alarming proportions as a cause of death 
among the colored population of the United States. No conve- 
nient or all-inclusive explanation of this phenomenon among col- 
ored persons can be made in this present discussion. The homicide 
problem is entirely too grave and grows out of so many other com- 
plex social situations that we cannot, at the present time, do more 
than to indicate the necessity for a further and qualified inquiry 
into the problem. 

The ratio of the homicide rates for white and colored persons, 
according to sex, may be pointed out, however, in passing. The 
following table gives a convenient view of the ratios of white and 
colored mortality at the several age periods in each sex: 

T A B L E  42. 

MOItTAI,ITY FROM HO~IOIDE (ALL FOR~S) .  

Percentage, Colored of White Mortality at ~gpecified Age Periods for Each 
~ex. 1911 to 1916, 

Exper ience  o f  Met ropo l i t an  L i f e  I n s u r a n c e  Company.  I n d u s t r i a l  
D e p a r t m e n t .  

Age P e ~ o d .  

All ages- - -one  a n d  over  . . . . . .  

15 to  19 . . . . . . . . .  
20 to  24 . . . . . . . . .  
25 to  34 . . . . . . . . .  
35 to  44 . . . . . . . . . .  
45 to  54 . . . . . . . . . .  
55 to 64 . . . . . . . . . .  
65 to 74 . . . . . . . . .  

Percentage, Colored of White l~ortality. 

iV~al~, 

966.7 

922.7 
1124.7 

898.3 
634.3 
426.6 
263.0 
326.8 

F e m a l e s .  

742.1 

671.4 
836.1 
806.1 
478.6 
357.9 
438.5 
209.1 

75 a n d  over  . . . . .  - - *  1064.7 

* N o  dea th s  o f  white  males  f r om homicide  in  th~s age  period.  

I t  will be seen that for the entire experience the homicide rate 
for colored males is practically ten times that of white males. At 
the age period 20 to 24: years the colored male homicide rate is more 
than eleven times that of the white male rate. There is a tendency 
toward decrease in this ratio with advancing age. A t  all ages, 1 
and over, in this experience, colored females show a homicide rate 
nearly 7½ times that of white females. At the age period 20 to 24: 
years colored female homicide mortality is more than 8~ times the 
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rate for white ~emales. Between 25 and 34 years, homicide among 
colored females is still more than eight times as prevalent as among 
white females. 

We may inquire briefly also into the sex ratio of homicide mor- 
tality according tO age period for each of the color classes. The 
fac~s available are shown in the fo]lowing table: 

TABLE 43. 

MOR~ALI~ ~o~ Ho~icrDz (ALL FOR~S). 

Percentage, Male o/ Female Morte2~ty a~ Specified Age Periods /or Each 
Color Class. 1911 to 1916. 

Experience of Metropolitan Life Insurance Company. Industrial 
Department. 

Age Period. 

A l l  a g e s - - o n e  a n d  o v e r  . . . . . . .  

15  t o  19  . . . . . . . . . .  
2 0  t o  2 4  . . . . . . . . . .  
2 5  t o  3 4  . . . . . . . . . .  
3 5  t o  4 4  . . . . . . . . . .  
4 5  t o  5 4  . . . . . . . . . .  
5 5  t o  6 4  . . . . . . . . . .  
6 5  t o  7 4  . . . . . . . . .  
7 5  a n d  o v e r  . . . .  

Percentage, Male of Female Mortality. 

284.2 

209.5 
236.1 
357.6 
375.0 
494.7 
561.5 
372.7 

Colored. 

370.2 

287.9 
317.6 
398.5 
497.0 
589.7 
336.8 
582.6 
227.6 

* No deaths of white males from homicide in this age period. 

Males among white persons show a homicide death rate nearly 
three times that of females. ~For the colored race, males have a 
homicide death rate nearly 3¼ times that of females. The excess 
of the homicide rate for males over the rate for females increases 
with age up to the period 55 to 64 years among white persons and 
up to the period 45 to 54 years among colored persons. 

Homicide Rate Among Insured Wage Earners and Among Popula- 
tion of the Expanding RegistraHo~ Area of the Un~tecl 

States Compared. 

We offer on page 61 a comparison of the homicide death rates 
among white persons in the insurance experience and among all 
persons in the Registration Area experience. 

These two groups are in many respects comparable. I t  must 
be remembered, however, that the statistics for the expanding Reg- 
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istration Area of the United States are affected by a small propor- 
tion of colored persons, about 5 per cent. I n  view, however, of the 
extraordinarily high homicide rate among this latter group of the 
population, the figures for the total population as to homicide are, 
undoubtedly, a little higher than they would be had it been possible 
to exclude this statistical group. Thus, in making this presen~ 
comparison, we must bear in mind that about 5 per cent. of the 
population material is affected by a homicide death rate between 
seven and ten times as high as that of white persons. This one 
fact may be sufficient in itself to account for the exceptionally 
favorable homicide figures among insured white males and females 
shown in the following table: 

TABLE 44. 

MORTALITY iv2~01~ HOMICIDE (ALL FORI~S). 
Death ~ates per 100,000 Persons Exposed. C~assified by ,Sex and by Ag8 

~eriod. Insured White Z/vves in l~xperience of Metropolitan Life In- 
surance Company, IndusSr~a! Department (1911 to 1916) and 

General Population ~xper~ence of ~xpanding l~egisfra.. 
t~on Area of the United ~tates (1910 to 1915). 

Age Period. 

All a~es---one 
ana over.. .  

5f. T.. I. CO. 
(W~te) .  

5.4 

1 to 14 . . . . . .  6 
15 to 19 . . . . .  4.4 
20 to 24 . . . . .  8.5 
25 to 34 . . . . .  , 11.8 
35 to 44. .~ 10.5 
45 to 54 . . . . .  i 9.4 
55 to 64 . . . . .  7.3 
65 to 74 . . . .  . 4.1 
75 and over.. 

Males. Female~. 

~ .  S. l~eg. 
Area. 

10.4 

.9 
6.1 

16,9 
19.3 
16.6 
11.7 
8.1 
5.7 
3.7 

Percentage 
M. L. I .  Co. 
of Reg. Area, 

51.9 

66.7 
72.1 
50.3 
61.1 
63.3 
80.3 
90.1 
71.9 

M. L. I. Co. 
(White). 

1.9 

.6 
2.1 
3.6 
3.3 
2.8 
1.9 
1.3 
1.1 
1.7 

"U. S. Reg. 
Area. 

2.7 

.7 
3,0 
5.0 
4.7 
3.5 
2.1 
1.5 
1.2 
1.6 

Percentage 
~¢£. L. L Co 
of Reg. Are~ 

70.4 

85.7 
70.0 
72.0 
70.2 
80.0 
90.5 
86.7 
91.7 

106.3 

For all ages one and over the homicide rate for insured white 
males was only 52 per cent. of that among all males in the expand- 
ing Registration Area of the United States. Among insured white 
females the homicide rate was only 70 per cent. of the rate prevail- 
ing in the Registration Area group of females. Beginning with ~he 
age period 25 to 34 years, however, there is, with unimportant ex- 
ceptions, an increasing tendency toward equality in the homi- 
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cide rates of the two experiences. At the age period 55 to 64 years, 
insured white males have a homicide rate only 10 per cent. more 
favorable than that of males in the population experience. 

Trend of the Death Rate for H e r o , d e .  

In  the experience for insured wage earners we observe a fluctuating 
rate from this cause, with no distinct upward or downward tend- 
ency for any of the color or sex classes, with the possible exception 
of colored males for whom there was perhaps a tendency toward 
increase. The 1916 death rate for homicide, compared with the 
1911 rate, showed a slight decrease for white males, a constant rate 
for white females, an increase of practically eight points per 100,000 
for colored males and a decrease for colored females. I t  will be 
recalled that the suicide rate during 1916 showed a tendency to 
reflect the conditions of unprecedented prosperiLy which prevailed 
throughout the sections of the country where the Company does 
business among wage earners. This condition of generally better 
economic status for the industrial population of the United 
States apparently did not affect the homicide death rate, however, 
probably because there is no very close connection between the 
homicidal impulse and material well-being. The crime of homi- 
cide is precipitated, perhaps, in persons afflicted with various types 
of mental and nervous defects and diseases, by other than economic 
stresses and circumstances. In  the following table we give a state- 
ment of the trend of the homicide death rate during the six years 
of this present investigation: 

TABL]~ 45. 
I~OR~Am%~Y FRO~[ Hox, icn)E (ALL FO~tMs), CLASSnn~ZD BY COLOR AN]) BY SZX. 

Death ~ates per 100,000 Persons Exposecl. ~ing~e :Years 4~ Per4og 1911 
to 1916. 

Experience of Metropolitan Life Insurance Company. Industrial 
Department. 

Year. 

1911 to 1916 . . . . . .  

1916 . . . . . . .  
1915 . . . . . . .  
1914 . . . . . . .  
1913 . . . . . . .  
1912 . . . . . . .  
1911 . . . . . .  

Persons. 

7.0 

6.9 
6.9 
7.0 
7.2 
6.7 
7.2 

S~les. 

5.4 

5.4 
5.5 
5.5 
4.8 
5.2 
5.9 

~gbJte. 

~ ' e~ l~ ,  

1.9 

2.0 
2.0 
1.9 
2.1 
1.6 
2.0 

Males. 

52.2 

54.0 
49.9 
54.0 
57.8 
50.4 
46.2 

Colored. 

Females. 

14.1 

14.3 
15.8 
12.6 
13.1 
12.8 
15.9 
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In the experience of the general population of the Registration 
Area we observe, likewise, a practically stationary death rate from 
the crime of homicide. I t  must be remembered, however, that 
between 1911 and 1915, the period for which populMSon data are 
available at the present writing, a number of areas containing a 
large number of colored persons were added to the registration 
record and that this fact in itself had a tendency to slacken a slight 
,tecrease in homicide, if any such really existed. 
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ESSENTIALS OF FAMILY STATISTICS. 

BY 

EDWIN W. KOPI~. 

INTRODUCTORY. 

The social statistician and actuary who professes to practice in 
the subject matters outlined in our Society's Constitution will 
sometime in the course of his career have occasion to compile or 
to use the social statistics which are, or at least should be, the firm 
support for every programme of social legislation. Facts on human 
aggregation, association and economic status precede, in our branch 
of insurance science, all matters of theory and practice in adminis- 
tration, rate making and experience analysis. What would it avail 
the present actuarial and administrative structure of employers' 
liability and workmen's compensation if no facts on its social 
urgency were at hand ? In what way shall we justify the institu- 
tion of workmen's compensation in the first place, and its continua- 
tion along present lines, in the second place, if not through a 
demonstration of its social utility ? Have we really determined by 
an appeal to facts that health insurance, for instance, should not 
be administered through a nation-wide, non-political, mutual car- 
rier or organization of carriers in harmony with the principles 
underlying the co-operative and friendly society movement estab- 
lished by the great British Liberals of file nineteenth century ? 

The cultivation of social statistics is an obligation laid upon us 
by the requirement that all of our actuarial work shall have a 
basis of unimpeachable social fact. Social statistics endeavors to 
provide comparative and historical description of those social facts 
which comprehend problems of (1) ag~egation and of (g) asso- 
ciation of human-kind. From this observational base, we derive the 
crude data which, in any science, are termed empirical, or first- 
sort, knowledge. By the process of induction, we may discover 
from these data the facts of social "law" and causation--reasoned 
or generalized knowledge. Without these statements on the con- 
crete, particular aspects of human aggregation and association, 
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social insurance science, and deductive analysis from hypotheses in 
that science, have but slight meaning. 

STATISTICS OF (1) AGOP~OATIONS OF INDIVIDUALS AND OF ($) 
ASSOCIATION OF INDIVIDUALS IN SOCIAL ]~NITS. 

Census and vital statistical practice is in a fair way toward pro- 
viding us with the facts of human aggregation--the arrangement 
of individuals in classes or groups according to race, sex, age, occu- 
pation, and other characteristics of such individuals. But these 
tabular displays of mere aggregation tell us nothing of the impor- 
tant fact of human association; there is no account rendered of the 
number and characteristics of even primary social units, of those 
groups of individuals which seek association for purposes of growth, 
advancement, reproduehion, defence and social force. Our present 
inquiry into social units beans with family statistics. 

The family is the primary social unit. No other social units-- 
the Church, secular societies, benevolent organizations, insurance 
institutions and the like--would be possible without the basic social 
unit of the family. Through it the individual is brought from a 
disintograted state into elementary ethical relations, into the race 
stream. Insurance institutions themselves are largely an outgrowth 
of the higher instinct of family preservation. 

I~ELATED LINES OF INQUIRY IN FAMILY STATISTICS. 

There are two general categories of family facts: (I) on the 
biological and social aspects and (II)  on the economic phases of 
family life. The present discussion will be confined to the first 
and more important of these main classes (with the major emphasis 
on social considerations). A treatment of the second subject will 
be taken up in a later paper. 

The .strictly social statistics of the family of significance for the 
casualty and social insurance statistician and actuary may be con- 
sidered in an orderly manner as follows: 

1. The formation, or re-formation of family units. 
2. The disintegration of family units through dissolution of the 

man-and-wife relation by reason of death, divorce or sepa- 
ration, and through departure of grown children into mar- 
riages of their own. 

3. Functioning of the family. Reproduction and nurture of the 
human species. 

5 
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4. Structure and composition of society in social units of the family 
at points in time. History of the family. 

The results of research under the first three sections of our 
classification of family statistics could be termed studies in social 
kinetics (or the progress of society) and under the fourth category, 
studies in social statics (or the equilibrium of social forces at 
various points in time). I t  would be well, however, not to insist 
upon too strict classification along these lines at present. I t  will 
suffice te say that the sources of data for the first three groups 
arise in the practice of dynamic demology,* or statistics of the 
movement of population, whereas the fourth group derives its data 
from static demologT,* or statistics of the structure and status of 
population at certain points in time on days of census enumera- 
tion. A detailed discussion under each of these points follows: 

:[. FORMATION, Oft I{E-FOIIMATION, OF FAMILY UNITS. 

In  international census usage, a family is defined as a group of 
persons associated in sharing a common table and a common shelter. 
This definition is toe broad for our purposes, because it  embraces 
groups of persons sustaining the man-and-wife, parent-and-child or 
other relation by blood, marriage and adoption, in addition to per- 
sons living alone, and groups of persons unrelated by blood, mar- 
riage or adoption, but living in hotels, boarding-places or schools. 
Servants and lodgers are also included. These groups are termed 
economic families. In  our branch of insu'ranee science, we consider 
only groups of persons associated by relationship ~o the head of 
the family by blood, marriage or adoption. These latter groups 
may be called natura~ families. 

STATISTICS OF NATImAL FA~ILIES. 

In  civilized society, natural familiest are constitutect when 
marital relations are formed, or when marital relations broken by 
death or divorce are re-formed, with the knowledge and consent of 
the State, and in mos~ cases, with the knowledge and consent also 
of reli~ous institutions. The variety of impulses, reactions and 

* A broad term used as early as 1896 by the Hungarian statistician, 
Joseph KSr~si, as the equivalent of '~ vital statistics' ' or ' ' demography. ' ' 

t i n  the discussion to .follow the word ~'families" is understood to mean 
t natural families. ' 
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considerations which lead to family formation may be called centri- 
petal forces. 

The source of information on the formation and re-formation of 
family units is the return to offices of registration made by persons 
authorized to perform marriages. The central repository of these. 
facts in a State such as Massachusetts is the office of the Registrar 
of Vital Statistics. In some States, this official is attached to the 
Department of the Secretary of State and in others to the Depart- 
ment of ttealth. 

The tendency toward the formation and re-formation of family 
units is measured by the "marriage-rate,"  i. e., the number of 
marriages, or of persons married, in a specified class of population 
per 1,000 of mid-year estimated population in that class. When 
all marriages are related to the total population, the resulting rates 
are known as "crude" rates; when the facts are shown for mar- 
riages of persons within particular sex and age classes per 1,000 
persons of those classes, the rates are called '¢ specific " marriage 
rates. The ratio "persons married per unit  of populat ion" is in 
more general use than the ratio "number of marriages per unit  of 
populat ion" in reports on marriage statistics. 

Development of the observational* data on the formation of 
family units proceeds first by the classing of marriages according 
to the civil status of the contracting parties: the marriages of 
bachelors and spinsters, bachelors and widowed or divorced women, 
widowers or divorced men with spinsters, widowed or divorced 
women. Classification is to be shown also for the first, second, etc., 
remarriages of widowers or divorced men, respectively. Each of 
the classes may be divided according to age of the one party in rela- 
tion to age of the other. The tabulations provide a reasonable 
spread of the data for use in compiling additional analytical tables 
of specific rates. In  Massachusetts, an attempt has been made to 
tabulate marriage statistics in detail. The facts are available for 
each calendar year by age and sex for marriages of persons in each 
of the chief civil or marital condition classes. 

* Further reference to family statistics in the present paper will relate to 
the display of empirical data, that isj crude descriptive facts in the first 
category of knowledge, and to the t6rminology of elementary, statistical 
processes which lead by induction to the statement of social laws. Anai~ic 
processes, the graduation and testing of data~ and the deductive derivation 
of social knowledge from valid hypotheses, must be left for an additional 
and later paper. 
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STATISTICS OF B[AERIAGE AND RE-MARRIAGE FUNDAMENTAL IN 

WOEKMEN'S COMPENSATION PRACTICE. 

Compensation statisticians could compute from these and from 
the Federal and State Census data, remarriage tables for widows, 
for instance, which would probably be more suitable for valuation 
of death benefits than the Dutch Survivorship Annuitants' Fund 
tables now in use. Comparison of these latter tables with some 
data from the Massachusetts statistics for 1910, and the actual ex- 
perience of at least one State under its workmen's compensation 
act, seem to indicate the need for a table drawn from American 
registration sources. Tables of the probability of marriage, accord- 
ing to marital Condition and age, should be made available for 
American Commonwealths which support satisfactory systems of 
registration. Auxiliary statistical facts on marriage as influenced 
by race or color, reli~ous confession and blood relationship are at 
present anticipations, but should be provided for in plans of analy- 
sis. Important phases of the marriage question, especially in rela- 
tion to insurance aspects of the probability of issue (in health and 
maternity insurance), are still in the stage of forensics because of 
the lack of these data. In fact, we may expect important symposia 
to follow the publication of such s~atistics in much the same way 
that the excellent collection of papers in the American, Journal of 
Sociology, March, 1909, was precipitated by the Census Bureau's 
issue of marriage and divorce statistics in that year. This sym- 
posium, contributed by Drs. Rubinow, Zueblin, Talbot and Chapin, 
should be read by every student of matters relating to the Amer- 
ican workman's family and its status and destiny. 

~. DISINTEGRATION OF FAMILY UNITS. 

The effect of centrifugal forces ae~ing upon the family may now 
be discussed. Death is the chief proximate cause of family disin- 
tegration. Notwithstanding more than forty years of workmen's 
life insurance in England, no really worthwhile data have ever been 
published on the social values destroyed by death of the married 
wage earner. Industrial life insurance, fraternal insurance, work- 
men's compensation, establishment funds--all are based largely 
upon the need for meeting the economic emergency created by the 
death or disability of the wage earner. 
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Death as a Factor in Family Disintegration. 

The American sources of information on the severance of the 
family by death are meagre, likewise the facts on the family damage 
produced by acute or chronic illness and by accident. Require- 
meats under the latter head are being shaped up at present by a 
group of American social workers. They have at least progressed 
to the point of trying to develop a nomenclature of social disabili- 
ties of the family, and in this nomenclature they have recognized 
the place of sickness, accident and injury, and death. In the lack 
of the facts, however, it is not surprising to find a wide variety of 
vagme legislative remedies offered each year, so many of which hold 
about the same relation to the real nature of the problem of fam- 
ily disintegration and impairment, as the quack patent medicine 
does to the diagnostic and therapeutic skill of the well-grounded 
physician. The gathering of the facts on this phase of family wel- 
fare should be the immediate concern of eyery" member of our So- 
ciety interested in founding an American programme of workmen's 
insurance on the basis of knowledge, and not presumption, of Amer- 
ican family facts. 

The requirements for a study in the next Census year of family 
disintegration are elementary and have been met in foreign coun- 
tries most admirably, notably in Switzerland and in Australasia. 
These are : 

(a) Tabulation of deaths in selected areas (if cost restrictions 
are imperative) by marital condition, sex and age in addition to 
the classifications of the population in similar groups. "Registra- 
tion Area" figures for the United States are at present not shown 
for sex and age by conjugal classes with respect to chief causes of 
death. Without this latter item, how shall we determine the dam- 
age to family life set up by tuberculosis, that "captain of the hosts 
of death" among workmen ? Or by other diseases and conditions 
such as heart affections, preventable infectious diseases, and acci- 
dents ? The only available studies of recent American data on the 
severance of family ties by death is to be found in the New York 
State Department of ttealth report for 1912--a paper by professor 
Walter F. Willcox.* 

(b) Tabulation of (1) the number of live-born issue and (2) the 
number of such issue living at the time of death of married, 
widowed and divorced persons of each sex, according to (3) dura- 

* Willcox, Walter  1%, Special Report on ¥ i t a l  Statistics~ p. 237. 
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tion of marriage. This second requirement cannot be met until 
official death certificates at present in use are revised to include 
these three simple questions under the head of "personal and sta- 
tistical particulars." A proposal has been made to the group of 
registrars represented in the American Public Health Association, 
Section on Vital Statistics, to have this change effected. Our in- 
terest in this matter of having supplied the necessary data for 
our social studies rests entirely with the re~strars of our Depart- 
ments of Health. I t  is hoped that they will meet the social statis- 
ticians fraternally by giving the proposal the most serious consid- 
eration, thus to show their appreciation of one of our vital needs. 
The lack of social data of this type is really conspicuous.* 

Divorce as a Minor Factor in Family D~sintegration. 

Divorce and separation is the second and less important cause 
of family disintegration. A large amount of discussion of the 
divorce problem is available for study, especially the productions 
which followed the first Department of Labor report and the second 
Census Bureau report on marriage and divorce in the United 
States. In fact, students who have in mind the full significance 
of the whole problem of broken families, whether by death or by 
divorce or separation, are inclined to think that there has been too 
much moralizing, too much emphasis upon the divorce phase of 
family disintegration and a positive neglect of inquiry into the 
larger breach in family relations caused by preventable mortality. 
In lXlassachusetts, during the year 1910 for every divorced woman 
there were 24 widows, and for every divorced man, 13 widowers. 

In the United States, divorces are recorded mostly in county 
offices. These records are by no means uniform between states. 
The basic facts usually available are as follows: 

1. The degree of suspension of the marriage relationship through 
judicial decree, i. e., whether absolute divorce, "divorce a vinculo 
matr imoni i" - - f rom the bond of matrimony; or separation, limited 
divorce, "'a mensa et thoro"-- f rom bed and board, the parties re- 
taining the legal status of married persons. Description of modes 
of granting divorces (1) by legislative enactment, (2) by judicial 
decree or (3) by automatic operation of law, would be superfluous 
in the present paper. Nor would it be desirable to bring into dis- 

* See ~'Family Statistics from Registration Sources." Amer. Journal of 
Publi~ Health, December, 1918. 
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cussion the social ethics of marriage and divorce. The descriptive 
data of divorced persons necessary for statistical study are: marital 
status of divorced parties before marriage, duration of marriage, 
number of live-born issue and number of such issue living at time 
of divorce, color or race, age, occupation, religious confession of 
both parties, alleged '" cause" for divorce and whether divorce is 
granted upon demand of either huband or wife. 

Empirical probabilities of the fracture of family relations enter 
into all well-considered actuarial plans for computing the probable 
costs of benefits which vary as between unmarried wage earners, 
m~rried men without issue, and married men with issue. Tabula- 
tion procedure for divorces may follow the same plans outlined for 
m~rriages. The statistics of marriage and divorce as briefly out- 
lined above, merit thorough study by the casualty and social insur- 
ance statistician and actuary, because they illuminate some basic 
issues in insurance science. 

3. FUNCTIONING OF THE FAMILY. 

Veritable storms of discussion have arisen over questions of the 
functioning of the family. Of the one type, dignified scholarly 
essays planned with sincerity and purpose, there are the utterances 
of the French, American and British students and ethicists. Far- 
ther down the scale in point of scholarship, there are the publica- 
tions of ardent birth-controllers. The prime function of the family 
is the reproduction and nurture of the human species; in a sec- 
ondary way, the sacrifices and hardships entailed by marriage and 
the obligations of family are a powerful cultural and selective force. 
They insure the persistence of ethical charaeters in rugged indi- 
viduals who take upon themselves this primary form of human asso- 
ciation, and virtually guarantee the elimination from the race 
stream of some of the ethically unfit, by means of the " d e f e n s e  

reaction" of individual selfishness engendered in the latter indi- 
viduals by the prospect of sacrifice. The social statistician in quest 
of the facts which affect insurance questions must detach himself 
from attractive controversy, however, and patiently continue to 
assemble data, using the methods of both static and dynamic 
demology. In order to thread our way through the maies of the 
statistical side of the problem, and primarily to serve insurance 
science, le~ us take up the two sources of data, considering first, the 
contributions of static demolog~y. 
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3@. STATIC DEMOLOGY IN THE STUDY OF FAMILY FUNCTION. 

Census enumerations are the sources of  these facts.* 
A few preliminary definitions are in order. The capacity to bear 

offspring is termed " f e r t i l i t y " ;  incapacity to reproduce is called 
" sterility." Fecundity is the degree of fertility; a childless mar- 
riage is said to be "non- fecund ,"  whether or not the capacity to 
bear exists. Non-fecund unions are not necessarily sterile. S~a- 
tistics of non-fecundity include the physiologically sterile as well 
as what may be designated, for present purposes, artificially or 
voluntarily sterile unions. 

The tabulation of census, or static demologic, data on fecundity 
is a complex operation, because of the number of variables involved 
and the wide limits of such variations. There are four principal 
elements, three of which are independent variables and one a de- 
pendent variable. The independent variables are: 

(1) Age of the wife at marriage. 
(2) Age of the husband at marriage. 
(3) Duration of marriage. 

The dependent variable is (4) the number of children live-born 
to the marriage, considered according to (a) number of children 
live-born to the marriage and (b) number of such children living 
on the censal day. Other complicating factors of some importance 
are the differential mortality of parents of small, moderate and 
large families, the prevailing ratio of true physiological sterility, t 
the probability of issue at ages under 15 and over 45 years (the 
age division 15 to 44 years is usually chosen as the period of child- 
bearing in fertility and fecundity studies), and various census 
enumeration difficulties. Mortality among parents of small fami- 
lies is said to be higher than among parents of large families,~ the 
ratio of physiological sterility is imknown, and the probability of 
issue at ages outside the usual "childbearing period," 15 to 44 
years, nearly so. 

* Discussion of this section will conflict slightly with the treatment of sec- 
tion 4 of our classes of family statistics, but this is immaterial. 

t Brownlee, John, "Germinal Vitality," Proceedings of Royal Phil. So- 
ciety, Glasgow, April, 1908. 

:~ Snow, E. C., "Note on a Possible Source of Fallacy in the Interpreta- 
tion of the Census Figures Relating to the Fertility of Marriages," Journal 
of the l~oya~ Statist~a~ Society, February, 1914, p. 313. 
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A first approach to what promises to be a maze of tabular prac- 
tice is to establish two groups or classes of enumerated, tabulatable 
marriages (1) those of continuing fertility, i. e., still within the 
ages of childbearing on the census day and (2) those of completed 
fertility, where the wife has attained age 45 on the censal day. 
This classification is arbitrary, indeed, but is necessary in the inter- 
ests of direct contact with the chief facts of family function. 

Census schedules give the information on the number of children 
live-born to the wife, or to a widowed or divorced woman, whether 
born of the present or of any former marriage, and also the num- 
ber of such children living on the censal day, whether then residing 
with the mother or elsewhere. Age of the wife or husband at mar- 
riage is computed by subtracting the reported duration of the mar- 
riage from age of the parties on the day of census enumeration. 
Using recent Scottish experience as a basis, perhaps 10 per cent. 
of the total replies for families may be excluded from the tabula- 
tion on account of palpable defects in enumeration. 

Statistics of CompZeted Families. 
With due allowance for minor qualifying influences, the facts on 

the structure and characteristics of completed families, compared 
from one censal point to another, provide one, and perhaps the best, 
statement of the trend of fecundity in a national group or in one 
subordinate thereto. The data may be arranged to show (1) the 
number and percentage of families having had 0, 1, 2, 3, etc., chil- 
dren; (2) the number of children who were first-born, second-born, 
third-born, etc., among (a) marriages of completed fertility, com- 
pared with (b) all tabulatable marriages on the censal days; (3) 
the average size of completed family according to (a) age of wife 
at marriage and (b) age of husband at marriage; (4) for each year 
of age at marriage of husband show the average size of completed 
family according to age of wife at'marriage; (5) for each year of 
age of wife at marriage show the number and percentage of com- 
pleted families which were (a) fecund and (b) non-fecund. These 
suggestions relate only to the main tables on completed families. 
Given the primary enumeration of the facts on the census schedules 
other tables leading to data on the probability of issue, and of non- 
issue~ on the decline in fecundity according to calendar year in 
which the marriage occurred, on the number and percentage of 
children surviving out of a given number born (classed according 
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tO OCCupation of parents, employment or non-employment of the 
mother, age of the parents at marriage, e~c.), the interval between 
marriage and the first birth, etc., are possible. In the graduation 
of these data involving so many variables, there are rich opportuni- 
ties for the application of the theory of skew correlation, especially 
the development of methods at present imperfectly understood, of 
computing multiple correlations from non-linear regressions. 

Study of family function in statistical sources of census origin 
are possible to a limited extent when no enumeration is made of 
the number of children born to and living in families. A ratio is 
sometimes computed by dividing the number of children less than 
five years of age on the censal day into the number of (a) women 
aged 15 to 44 years and (b) married women t5 to 44 years of age. 
This ratio for several censal points, classed according to subgroups 
of population, i. e., the na~/ve-born, the foreign born, the negro popu- 
lation, etc., has been used* in discussions of family function to 
show the trend of fecundity for such population groups. Obviously 
this ratio is very seriously affected by the prevailing birth rates, the 
death rates of both children anc] adult% the average ages at mar- 
riage, and by the masculinity and marriageability of populations at 
the adult ages, etc. 

3b. DYNA~IO DE~OLOGY IN THE STUDY OF FA~IILY FUNCTION. 

Sources of information under this heading are the data recorded, 
or which may possibly be recorded, by American registrars of vital 
statistics. The potential record sources are the certificates of birth, 
death, marriage and divorce. Certain facts on family function-- 
the rate of birth, of infant deaths, of still-birth, of child mortality, 
and of the survival of children to the ages of maturity, self support 
and marriage---are accessible more or less from published statistics. 
Other facts on family function--the size of families of women, the 
births of whose children are registered, and the size of families of 
men and women whose deaths are registered--are unfortunately not 
now recorded upon the American registrars' forms.~ This deft- 

* Willcox, Walter F., C CThe Nature and Significance of the Changes in 
the Birth and Death Rates in Recent Years," Quarterly Publications of 
the American Statistical Association, Vol. XV. 

Baines, J. Athelstane, '~ The Recent Trend of Population in England and 
Wales," Jaurna~ o] the l~oyal Btatist~eal ~ociety, July, :1916, p. 399. 

A record of this kind would have been invaluable during the recent 
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ciency was pointed out in a preceding section of this paper on 
family disintegration. Let us consider the classes of statistics 
which are available in dynamic demology. 

Birth Statistics. 

The record of birth, completed by the attending physician or 
midwife, is required to be reported within a specified period after 
birth, to the registrar of vital statistics, who in sdme Common- 
wealths is the representative of the health authorities, and in others, 
the local representative of the Secretary of State. Registration 
laws of recent enactment have designated the office of the State 
Board of Health as the final repository for these records; registra- 
tion laws of long standing as in Z'~assachusetts, and l~Iichigan, 
specify the office of the Secretary of State. The chief difficulty in 
birth statistics is to secure even fairly complete registration. In 
some cities, New York, for instance, where the enforcement of the 
law is effective, registration of births is practically complete. In 
by far the largest proportion of cities, however, registration of 
births is far from reasonably satisfactory. Granted complete 
registration we may consider the following elements of birth 
statistics. 

Births may be classed as (a) nuptial (legitimate) and (b) extra- 
nuptial (illegitimate). "Nuptial" births are related to the num- 
ber of married women in a population, sometimes to the number of 
married women 15 to 44 years of age, to obtain "specific" birth 
rates. A further development is to relate the number of nuptial 
births to married women within narrower age groups (20 to 24 
years, 25 to 29 years, etc.). Extra-nuptial births are classed against 
the total number of single (never married), widowed and divorced 
women. Rates for this class of births may be displayed specifically 
according to the ages of the mothers in relation to the correspond- 
ing age classes of single, widowed and divorced women combined. 
For certain purposes, all births regardless of whether the birth oc- 
curred in or out of wedlock are related (a) to the total population 
at all ages, (b) to the total of women aged 15 years or more, or to 
the total number of women in specific age classes. 

Birth statistics are of practical interest to the insurance statis- 

pan~temie of influenza in tracing the children made fatherless or motherless, 
or both, as a result of fatalities ensuing from the disease. Instead, a house- 
to-house canvass was necessary in some cities. 
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tician because of the opportunity they present for computing an 
"exposed to risk" or estimated population at the ages under five 
years for life table purposes. The numbers of deaths at these single 
ages in successive calendar years are used, of course, for this pur- 
pose in conjunction with birth statistics. (The census enumeration 
of the child population at ages under five years is notoriously de- 
fective, and the insurance statistician and actuary who would un- 
derstand the observational base of the life table child ages should 
be acquainted with the elements of birth statistics and their proper 
handling.) 

By subtracting the crude death rate from the crude birth rate in 
a given calendar year, the natural increase of population per unit 
of that population (usually, per 1,000) may be computed. This 
latter ratio is the intimate concern of the statesman and publicist 
because it indicates the extent to which a population makes head- 
way against the forces which oppose its numerical growth. 

From the standpoint of social statistics, and the theory of social 
populations, this ratio of "natural increase" is significant. The 
s~udent of sociology and of social statistics in classing populations, 
differentiates three primary orders: vitality classes, personality 
classes and social classes. Other classes, the product of advanced 
social evolution--political, industrial and economic are of second- 
ary importance. The student of social statistics must be careful to 
identify classes of the social population in the genetic order in 
which differentiations appear. 

Vitality classes are the first in order of developr~ent from the 
fact of human association. A high vitality class of population has 
a high birth rate and a low death rate. _Medium vitality classes 
have a low birth rate and a low death rate; low vitality classes 
have a low birth rate and a high death rate. 

We have seen how birth statistics lead to data on one phase of 
family function--the replenishment of population. 

Another function of the family rarely referred to in social statis- 
tical literature is the safeguarding and nurture of the Iife commit- 
ted to its care by the fact of birth, and the rearing of~children to 
resistant, independent manhood and womanhood and to efficient 
citizenship. An admirable Study recently completed in England* 
is worthy of attention. The interest of the casualty and social in- 

* 'CThe Mortalities of Birth, Infancy and Childhood," by Medical Re. 
search Committee~ National Itealth Insurance, London, 1917. 
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surance statistician and actuary in these matters is fixed by the 
bearing of these data upon problems of maternity and family in- 
surance. 

Statistics of Infant and Ghild Mortality in the Study of 
Family Function. 

The attack upon normal life of the family by improper inheri- 
tance and adverse environment and by the teeming world of bac- 
terial life, must be considered in classes or stages. The usual 
studies of "' infant mortality" are devoid of much meaning because 
of this failure to indicate the separate factors whose composite 
effect is the total death rate of very young children. Even in the 
present uncertain state of our knowledge of the facts of normal 
physiological progression, we may identify two radically different 
groups of causes of infant mortality--(a) those "developmental" 
factors characteristic of the ante-natal period and of the period 
immediately following birth and (b) the environmental factors 
such as infection, nutrition, housing and atmospheric conditions 
which begin to be felt practically at the end of the first month of 
post-natal life and continue up to the end of the first year, and 
thereafter. In other words the curve of the total mortality of in- 
fants under one year of age is compounded of two curves, each of 
which is in turn a compound of curves of diseases variably typical 
of these two periods. 

Under the first period of "birth mortality," we may consider 
the diseases which are registered as "premature birth," ~' congenital 
malformations" and "atrophy, debility and marasmus" and others 
associated immediately with the crisis of birth; ancl under the 
second period or stage, true infantile environmental mortality, be- 
ginning in force approximately at the end of the first month of 
life, the infections such as whooping cough, measles, scarlet fever 
and tuberculosis, and the nutritional diseases. Study of infant 
mortality with the subject of maternity insurance in mind should 
be made with these distinctions fully in view. A proper base for 
computing " annual" calendar year mortality in the first year of 
life is the average of the number of births registered for that and 
the preceding calendar year. In the succeeding years of childhood 
up to five the base should be the number of survivors into a given 
age in that calendar year of the "average" births of one, two, 
three and four prior calendar years. After five years of age the 
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graduated "initial" censal population for each year of age will be 
found to be a fairly satisfactory base. Continuation of this process 
of computing q~'s up to the average age at marriage, and the re- 
duction of an initial radix or cohort of, say, 100,000 at age 0 by 
these q~ values, will give the proportion of the population entering 
a generation who reach the age of reproducing that generation. 
We have thus a measure of the relative effectiveness of the family 
in its nurture of the life committed to its care by the processes of 
nature. The actuary's life table becomes the "statement of ac- 
count" of social stewardship for the families of a given generation. 
Repetition of this measure of family function from one censal point 
to another will show the net effect upon the capacity of the family 
to perform its natural functions, of the factors of natality, fertility 
and mortality. 

Registration Sources on the Size of the Family in the Study 
of Fami, ly Function. 

Before dropping the discussion of dynamic demolo~c data, we 
may consider the possible uses of facts on the size of families reg- 
istered on certificates of birth and death. In Switzerland and in 
Australasia, notably, the bill of personal and statistical particulars 
on birth and death certificates requires the registration of (a) the 
number of live-born issue and (b) the number of such issue living 
at the time of registry of the death of married, widowed or divorced 
persons and upon registry of a birth to a married, widowed or di- 
vorced woman. Discarding for the moment the question of differ- 
ential mortality between parents of large, medium and small fami- 
lies, these registrations of size of family serve as random samples 
of the population living in the registration year. The data may be 
assembled and studied in precisely the same manner as outlined 
for census enumerations of families. 

In acensal year where the living population is enumerated ac- 
cording to size of completed and continuing fertility family classes, 
the registered mortality data of similar kind may be used to show 
the comparative death rates of the several "size of family" classes, 
qualified according to age, race-stock or other demologic groups. 

Data on the size of families of deceased married men serve as a 
base for estimating the need for widows' or mothers' pensions and 
other forms of insurance protecting children. From that stand- 
point alone, the casualty and social insurance statistician and actu- 
ary is concerned with the registration facts for families. 
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4. STRUCTURE AND H0~IPOSITI01~ OF SOCIETY IN SOCIAL I~IgITS OF 

T~V. FAmLY AT POINTS I~ TI~E. HISTORY OF T~E FAMILY. 

Conclusions on the status and history of the family, and the bear- 
ing of these Conclusions upon the fundamentals of casualty and 
social insurance, may be made by two methods: the comparative 
and the historical--granted the existence of suitable descriptive 
data and analytic processes. "Each method," to quote Giddings, 
"consists of the recognition of coherences among the observed phe- 
nomena, combined with an inference that phenomena that persist 
together, or that change together, are cause and effect, or are effects 
of a common cause. The comparative method is an observation of 
identical coherences of social phenomena in two or more places, or 
in two or more populations . . . .  The historical method is an ob- 
servation of coherences through periods of time." The subject- 
matter, registration sources an.] descriptive methods of our first 
three classes of family statistics in their social bearings, may thus 
be incorporated into general social statistics which support a prac- 
tical sociology based upon methods of scientific inquiry. 

Is it not pertinent that we ask ourselves at this point, whether 
insurance science of the future will be based primarily upon the 
facts of human association, an,t less, as in the present and past, 
upon facts of mere aggregatione. With respect to certain insurable 
incidents, are we legislating socially, and statistifying, without a 
proper foundation of sound social fact? 
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COi%[PARISON OF ACTUAL AND EXPECTED LOSSES AS A 
MEANS OF LOSS A NALYSm. 

BY 

ALBERT H. I~OW'BRA.Y. 

Since life insurance practice has long been based upon estab- 
lished mortality tables, it is natural that there should have grown 
up the practice of comparison from time to time of actual mor- 
tality with tabular expected. And the habit of making such com- 
parisons having been fixed, it is no occasion for surprise to find 
the actuary using the principle for many purposes for which it at 
first seems in no wise adapted, for example, the construction and 
graduation of mortality tables based upon limited data by such 
comparison with a standard table and graduation of the ratio of 
actual to expected. 

The practice of comparing actual and expected occurrences or 
losses is not unknown to the casualty business. In 1914 Mr. J. 
~ .  Woodward caused not a little commotion by discovering through 
such a comparison the unconscious loading introduced by under- 
writing judgment into the first New York compensation rates. 
Since that time the test has been made with respect to the basic 
pure premiums at each revision of the manual. More recently, in 
the revision of the Pennsylvania manual, the partial differentials 
between New York, Massachusetts and Pennsylvania were found 
by taking the sectional pure premiums from the experience of one 
state, applying them to the payroll exposures in the other and 
comparing actual and expected losses over a range of classifica- 
tions, and then reversing the process to avoid error from magnifi- 
cation of eccentricities which arose when one state had a large 
exposure in one classification and the other a very small one with 
an apparently erratic loss. The two approximations gave an ex- 

' cellent basis for a final judgment on ~he problem. 
Probably because we have no set tables as in life insurance and 

are afraid of being misled by erratic indications which may be lost 
sight of in the mass, we do not in casualty insurance frequently 
make use of such a comparison, and I think we are losing a great 
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deal thereby. I t  is true we must always take precautions, as was 
done in the Pennsylvania work, against being misled; but if we do 
not use the method blindly and have a suffÉcient volume of data, 
we may expect erratic indications to offset each other and very use- 
ful conclusions to be pointed out to us. I believe that a number 
of troublesome, apparently almost hopeless problems, in casualty 
insurance may be very suecesidully attacked in this way, such as 
the proper credit or charge for certain types of items in the sched- 
ule rating plans in compensation insurance, the proper charge for 
certain benefit conditions in personal accident and health insur- 
ance, or the reduction in compensatable disability from more ex- 
tended medical treatment. 

i 

I have recently used the method to secure a very satisfactory 
solution of a problem of the lat~er nature which at first sight 
seemed hopeless. The problem itself is not a practical one for us 
from the rate-making point of view, although the result obtained 
may assist us in determining z eserves for individual accidents. It  
has, however, a general intere~.t for us all as a phase of the prob- 
lem of industrial accidents. I am, therefore, giving a brief ac- 
count of the investigation both on this account and to call atten- 
tion to the applicability of the method above referred to. The 
problem was to determine the average increase in disability from 
accidental injury which occurs when infection is present. This 
was for an address on the subject before a safety congress. 

My solution of this problem was made possible by the extensive 
tables published by the Inclu~trial Insurance Department of the 
State of Washington, particularly those in the fifth and sixth an- 
nual reports, for the years ending, respectively, September 30, 
1916, and September 30, 19:.7. Washington statistics are un- 
usually complete in many ways. I t  is the practice in that juric- 
diction to study statistically not the cases which arise during a 
given period but the cases which are closed ("finaled") during 
that period. Under this system much more is known about the 
cases which are studied than where the statistical data is tabu- 
lated with respects to the accidents occurring during the calendar 
period. There are some disadvantages to this system which will 
occur to all members of the Society, and this is particularly true 
during the early years of the institution making the ~abulations. " 
After the lapse of a sufficient time, however, to enable matters to 
get on a stable basis, this basis of study seems for many purposes 
to be much the better. 

6 
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Among other tables contained in the Washington report are a 
series ' of tables dealing with the more common types of injuries, 
wherein are tabulated the number of such injuries according to 
the several parts of the body affected, the number of days' time 
lost, and the average number of days per case, together with the 
amount of compensation awarded for lost time and the number o'f 
awards and amount of compensation awarded for permanent par- 
tial disability cases. In this connection it should be borne in mind 
that there is no waiting period under the Washington Act, and, 
therefore, compensation is awarded from the date of injury. The 
following types of injuries are so studied: Bruises, cuts, punctures, 
dislocations, sprains, amputations, fractures, scalds and burns, and 
infections, and there is a further table designated as unclassified. 
In addition, there is a table entitled "Causes of Infection," in 
which the cases are tabulated according to the part of body affected 
and the primary injury. A comparison of this latter table with 
the tabuIated data preceding indicates that the infected cases are 
not tabulated in the earlier tables, but that the earlier tables deal 
solely with uninfected cases. The two tables relating to infections 
and the causes of infections in the sixth annual report are repro- 
duced in the appendix to this paper. The tables in the fifth report 
are similar. 

Since we have tabulated, for example, the number of cases where 
the injury was a bruise of the foot and where infection had not 
occurred, together with the gme lost on such cases and the amount 
paid for permanent partial disability, we are able to determine an 
average period of disability corresponding to such injury, and then, 
having the number of foot bruises which became infected, we are 
able to determine what the total disability on account of such cases 
would probably have been had they not become infected. The 
tables we have do not enable us to compare this directly with the 
loss for sim~lar injuries where infection took place. We can, how- 
ever, make the comparison with respect to all injuries to certain 
members of the body or with respect to all cases. I t  would appear 
entirely reasonable to assume that the excess of the actual over the 
expected is to be attributed to the presence of infection. 

Two points in connection with this proposed mefimd require 
some further discussion. The first is as to permanent partial dis- 
ability cases, how they should be brought in. The Washington 
Law provides, among other things: 
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" F o r  any permanent partial disability resulting from an injury, 
the workman shall receive compensation in a lump sum in an 
amount equal to the extent of 1;he injury, to be decided in the first 
instahce by the department, but not in any case to exceed the sum 
of fifteen hundred dollars. Th~ loss of one major arm at or above 
the elbow shall be deemed the maximum permanent partial dis- 
ability. Compensation for any other permanent partial disability 
shall be in the proportion which the extent of such disability shall 
bear to the said maximum." 

Acting upon this provision, the Washington Commission has 
adopted a scale of benefits for each type of permanent disability, 
basing this scale upon a study of the scale of benefits in the acts 
of various other states and eour~tries and the U. S. Pension Board. 
This scale of awards is expressc..d in dollars. A comparison of the 
lost time in the temporary cases with the amount of the time awards 
discloses that the compensation runs very close to $1.35 per day. 
In the study I have made, therefore, I have reduced the partial 
permanent disability awards it to terms of "days '  lost t ime" by 
taking three fourths of the amount of such award as the corre- 
sponding number of " days' lost t ime" and adding this amount to 
the actual days' lost time on temporary cases. Of course, the cor- 
rectness of this process depend~,l upon the correctness of the scale 
used by the Washington Commission, and if the scale is considered 
badly out of line, then to make a more correct study it would be 
necessary to obtain, by correspondence with the Commission, 
further particulars regarding these awards and evaluate them in 
accordance with our judgment of a better scale and the facts in 
each case. For the purposes in hand this did not seem necessary. 

The second point requiring consideration arises from the fact 
that there were not a sufficient number of certain t~qoes of injuries 
to clearly indicate the average duration of disability when no in- 
fection was present, so that the expected loss in a particular type 
of injury to some member might be based upon an average that 
was very much too high or very much too low. In view of the 
number of divisions of the data, the fact that there was no reason 
to expect an error continuously on one side, and the large number 
of cases entering into the total, it seems a reasonable assumption 
that the errors will balance each other and that the average ex- 
pected so brought out will not 5e far from the true expected loss 
from such injuries where no infection takes place. I have the 
greater confidence in this conclusion in view of the fact, as noted 
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below, that the studies based upon the data in the fifth report and 
sixth report quite closely agree in the final result. 

The tables referred to above do not include fatal cases, but the 
fatal cases are elsewhere discussed in the report. The one diffi- 
culty, however, with the treatment of fatal cases in the report is 
that sufficient particulars are not given from which to forecast 
what the results would have been but for the intervention of in- 
fection. From our general knowledge of the nature of infections 
it seems reasonable to assume that the c~,ses would not otherwise 
have been fatalities, and it is perhaps not unreasonable to assume 
they would have been cases of temporary disability of average dur- 
ation. Following the treatment of permanent partial cases, it may 
be proper to assign a weight equal to %000 days to a fatal case 
($4,000) in getting the actual losses and the average duration of 
all non-fatal eases for determining the expected losses with which 
these are to be compared. I f  this is done, the comparison method 
furnishes a very neat solution of the problem. 

The results of this investigation are shown in the following 
table : 

All non-fatal. 
Infection fatalities ... 
Total infected cases.. 

Data from Fifth Report. 
Closed Cas~, Oct. 1, 1915, to 

Sept. 30, 1916, 

Expected. Ratio Actual Actual to 
Time Expected, 
Lost. Per Cent. 

38,566 20,801 { 185.4 
15,000 232 6,465.5 
53,000 21,033 254.7 

Data from Sixth Report. 
Closed Cases, Oct. I, 191{} to 

Sept. 30, 1917. 

Actual [ Ratio  
Actual to 

Time Expected 
Lost. Expected, 

Per Cent. 

37,4311 26,020 143.1 
33,000 546 6,044.0 
70,431 26,566 264.4 

From this it seems a reasonable conclusion that, allowing for 
possible fatal consequences, the average disability cost in infection 
cases is approximately two and one-half times that in uninfected 
cases. 

At first sight it  might appear that so much work was not neces- 
sary and that results approximately the same would have been 
obtained had I merely compared the average duration of disabili~ 
in uninfected cases with the average duration in infected cases. 
Such a comparison for non-fatal cases gives the following results: 
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D a t e  from Fifth 
Report .  

Average duration all uninfected injuries. 47.24 days* 
Average duration infected injuries . . . . .  37.48 days* 
Ratio average duration infected to 11nin- 

f ec t ed  cases  . . . . . . . . . . . . . . . . . . . . . .  79.3 p e r c e n t .  
Corresponding ratio of actual to ex- 

pected in infected cases . . . . . . . . . .  185.4 per cent. 
* Including adjustment for partial permanent disability. 

Date from Sixth 
Report.  

51.06 days* 
30.86 days* 

60.4 per cent.  

143.1 per cent.  

This anomalous result shows the falsity of such reasoning and 
the need of such careful methods of comparison as I have sug- 
gested. I t  is explained by the more severe character of the basic 
injuries on the average for the uninfected group. The very severe 
injuries are usually under such medical care that  infection does 
not often occur. I t  is the self-cared-for slight puncture that  is the 
most likely to become infected. 

I t  was at first my intention to separately study hand injuries, 
among which there were a large number of infected cases in the 
Washington experience, but a;~ the contingency of fatal  conse- 
quences is so important  in connection with infections and the re- 
port  did not give sufficient data with respect to them, this was 
impossible. 
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A P P E N D I X .  

EXTRACT FROM 

SIXTH A N N U A L  REPORT,  INDUSTRIAL INSURANCE DEPARTMENT, STATE OF WAS~INGTOI~ .  

--INFECTIONS. 

Nll~l- 
Members. bet. 

Foot  . . . . . . . . . . . . . . . .  56 
Firs t  toe . . . . . . . . . . . .  11 
One other  toe . . . . . . . . .  3 
T w o  toes . . . . . . . . . . .  1 
Le~ . . . . . . . . . . . . . . . .  58 
T h i h  . . 7 
A~]~%:.'. " . . ' . : :  : : : : : 8 
Knee . . . . . . . . . . . . . . .  38 
Hip  . . . . . . . . . . . . . . . .  1 
H a n d  . . . . . . . . . . . . . . .  341 
T h u m b  . . . . . . . . . . . . .  121i  
F i r s t  finger . . . . . . . . . .  155 ! 
Second finger . . . . . . . .  135 
Thi rd  finger . . . . . . . . .  69 
F o u r t h  f inger . .  57 
Fi rs t  and second fingers 4 
2nd and 3rd f i n g e r s . . .  4 : 
3rd and 4th fingers . . . .  8 
F o u r  fingers . . . . . . . . . .  2 
T h u m b  and one finger. 5 
T h u m b  and two fingers 1 1 
Wris t  . . . . . . . . . . . . . . .  3 3 i  
Fo rea rm  . . . . . . . . . . . .  19 
Elbow . . . . . . . . . . . . . .  6 
Arm . . . . . . . . . . . . . . . .  7 
Shoulder  . . . . . . . . . . .  
Neck  . . . . . . . . . . . . . .  
Back . . . . . . . . . . . . . .  
But tock  . . . . . . . . . . . .  
Groin . . . . . . . . . . . . . .  
Head  . . . . . . . . . . . . . .  
Scalp . . . . . . . . . . . . . .  
Face . . . . . . . . . . . . . . .  
Nose . . . . . . . . . . . . . .  
Forehead . . . . . . . . . . .  
Eye  . . . . . . . . . . . . . . .  
Ear . . . . . . . . . . . . . . .  
Multiple m e m b e r s . . .  

Totals  . . . . . . . . . .  

1 
11 
21 
1 
1 
3 
1 
6 
1 
1 

43 
1 
1 

1,213 

ay~ 
[me 

058 
162 
162 
31 

414 
340 
282 

Aver. 
age. 

18.8 
14.7 
54. 
31. 
58.8 
48.5 
35.0 

113 29.2 
2.74 74. 
286 15.5 
387 19.7 
512 16.2 
431 18. 
082 15.6 
153 20.2 
991 25. 
29 7. 

1601 20. 
63 31.5 

137 27.4 
28 28. 

726 22. 
363 19. 
25C 41.6 

95 13.3 
6 6. 

13 13. 
83 42. 
4(1 40. 
22 22. 
45 15. 
9 9. 

111 18.5 
3 3. 
7 7. : 

619 14.4i 
19 19. 
7 7. i 

,)4,621 20.2 

Award 
Time LOSS. 

$1,432.80 
221.40 
227.80 

,,,,.J ,n, 

4.572.251 
355.351 
362.95] 

1.594.00] 

7.567.94] 
3.235.551 
3.622.60] 
3.087.251 
L577.751 
1.569.051 

152.001 
38.051 

212.551 
66.701 

226.301 
i ) L l . ~ )~J  i 

1.020.501 
506.95 I 
323.751 
132.05 I 

.q5.751 
q-[i_ i ;'11 
4q -_4 i l l  

80.501 
111_4111 

158.551 

874.50 I 
39.35 i 

33.879.34! 

Pea-'lIlallent 
Aver- Partial Disability. 

Total 
age A wards. 

Award. 

$25.58 $2,632.80 
20.131 221.40 
75.931 227.80 
35.7,51 35.75 
78 .~31 5,647.25 
50.761 905.35 
45.371 362.95 
41.u41 1,619.00 

),70.751 1,020.75 
22.19J 9,980.44 
26.741 5,446.80 
. . . . .  5 387 60 
22.86] 4,887.25 
22.86] 2,002.75 
27.521 1,944.05 
28.00] 477.00 

....... 38.05 
26.571 400.05 
33.351 266.70 
45.261 488.80 
56.551 56.55 
30.921 1,320.50 
26.681 506.95 
53.961 323.75 
18.sGI . . . . . . . . . .  132.05" 
. . . . .  12.10 
26.25! . . . . . . . . . .  26.25 
47_g71 . . . . . . . . . . .  95.75 
4{i.151 . . . . . . . . . .  46.15 
44.40[ . . . . . . . . . . .  44.40 
26.83[ . . . . . . . . . .  80.50 
10.401 . . . . . . . . . .  10.40 
26.421 . . . . . . . . . .  158.55 

4.(i,;i . . . . . . . . . .  4.05 
10.101 1 150.01 160.10 
20.331 6 2,675.0( 3,549.50 
39.351 1 125.01 164.35 

~.~.sr . . . . . . . . . .  8.65 

f27.93i 84 $16,813.751550,693.09 
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LEGAL NOTES. 
BY 

RICHARD FONDILLER. 

(O~ THE NEW YORK BAR.) 

ACCIDENT AND HEALTH. 

DR0WlVllVC~-PE0xI~ATE CAI~SE OF DEATH : - -  (Kinsey vs. Pacific 
Mutual Life Ins. Co., Supreme Court of California, 172 Pac. Rep. 
1098.) The insured, who had an accident policy in the defendant 
company, was accidentally drowned while bathing, according to the 
claim of the beneficiary (plaintiff). The defence was that there 
was a breach of warranty in that the insured made a warranty that 
he was in sound physical condition, whereas he had heart disease 
at and prior to the issuance of the policy. A trial was had by jury, 
which rendered a judgment in favor of the plaintiff. 

Upon appeal, the judgment was affirmed. The following ex- 
tracts from the opinion are instructive: 

" T h e  court told the jury that, if they found that Edward W. 
Kinsey was drowned as the result of an accident, it  was immaterial 
for the purpose of the case how he came to drown, provided it found 
that such drowning was the proximate result of accident. The 
ultimate fact was that he was drowned as the result of accident. 
The nature of the accident which caused him to drown was imma- 
terial, provided it  constituted the proximate cause of the drown- 
ing . . . .  " 

" I ~  is next claimed that the evidence was insufficient to sustain 
the verdict. There is no merit whatsoever in this contention. 
While there was expert testimony to the effect that the appearance 
of the body of deceased was consistent with the fact that his death 
might have been due to other causes such as apoplexy or heart fail- 
ure, it also clearly tended to establish facts which indicated that his 
death was due to drowning, and the jury, whose province it  was to 
determine the question upon such conflict of evidence, so found." 

• FALSE REPIIESEI~TATI01~S AND C~AI~IGE OF 0CCUPATIO~ i--(Buck- 
ham vs. Interstate Business Men's Accident Assn., Supreme Court 
of Iowa, 167 N. W. Rep. 594.) In  his application for accident in- 
surance, the insured stated that his occupation was as cashier in a 
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freight office for a railroad, that his actual duties were clerical 
only, and that he had no other occupation. The application was 
filled out and the answers writt~;n down by the defendant company's 
agent, who had previously been employed in the freight depart- 
ment of the same railroad and was well aware that the insured's 
duties included the inspection of freight cars in the yards. On 
this point, the court found foI the plaintiff (beneficiary) for the 
reason that the knowledge of the agent was to be imputed to the 
company, and the insured could not be held to have made false 
representations under the circumstances. 

Two years after the issuance of the policy, the insured left the 
employ of the railroad company and managed a dray business which 
he had purchased. While so engaged, he received accidental in- 
juries from which he died. In affirming the judgment for the 
plaintiff, the court wrote : 

'~ I t  seems to us that, since it appears by the undisputed evidence 
that deceased had changed his occupation entirely, the character of 
his duties as stated in the application were not connected in any 
way with his injury, and this change of occupation was known to 
the company and its agents, and because of such change of occupa- 
tion the company may not now rely upon the statements in the 
'application as to his occupation.: and especially is this so if the com- 
pany has waived the provisions of the policy in regard to change of 
occupation, accepting premiums with knowledge thereof." 

"Now, as to the change of occupation, and the claimed waiver by 
reason of accepting premiums: Plaintiff contends that the new 
occupation of deceased was under the record an insurable occupa- 
tion, but they say that, whether this is true or not, if the company 
accepted premiums with notice of the character of the new occupa- 
tion, they are estoppcd from cl~timing a forfeiture . . . .  I t  does ap- 
pear that defendant's agents did know of this new occupation of 
deceased after he moved to Ames, which was his occupation at the 
time he was hurt, and that thereafter, and with such knowledge, 
the company accepted premiums for a considerable time, and up 
to the time he was hurt." 

TF.~PO~A_~x CgANOS. OF OCCUI'ATION :--(~idland Casualty Co. 
vs. Anderson, Sul6reme Court ~f Colorado, 17~ Pac. Rep. 10670 
The plaintiff was the beneficiary of the deceased, who was insured 
under an accident policy containing the following provision : 

"If  the insured suffers such injury while engaged in any occupa- 
tion classified by the company 'is more hazardous than that herein 
given, the amount payable shah be for such proportion of the in- 
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demnity herein provided as the premium paid would purchase at 
the rate and within the limits fixed by the company for such more 
hazardous occupation. The insured shall notify the company im- 
mediately in writing of any change in his occupation." 

The usual occupation and that given in the application of the 
deceased was as a mine superintendent. While there was no work 
of this description, his employer had temporarily employed him for 
a few weeks as a timberman. The day before the accident, his 
temporary employment had ceased and he had arranged to resume 
his usual occupation after the Christmas holidays. During these 
holidays, and while not employed by anyone, his death was caused 
by a snowslide. The defendant company contended that only one- 
quarter of the face of the policy, in accordance with its rates for 
a timberman, was payable, the case herein falling within the above 
provision. 

The court, however, did not agree with the defendant's conten- 
tion, which the court stated might be applicable had the accident 
occurred while the deceased was a timberman. The court affirmed 
a judgment for the face of the policy, upon the ground that the 
temporary change in occupation had nothing to do with the cause 
of death and also that the deceased had no intention of resuming 
the occupation of timberman. 

WHEN SU~ST~OX~ IS A~ Acc lD~r : - - (E l sey  vs. Fidelity & 
Casualty Co., Supreme Court of Indiana, 120 N. E. Rep. 42.) 
This was a suit upon an accident insurance policy issued to the 
plaintiff by the defendant company. Among other conditions, the 
policy provided for a weekly indemnity "against bodily injury sus- 
tained through accidental means, ahd resulting directly and ex- 
clusively of oilier causes in immediate, continuous and total dis- 
ability," and also that "sunstroke . . . suffered through accidental 
m e a n s . . ,  shall be deemed a body injury within the meaning of the 
policy." The plaintiff was on his way to work in a street car, and 
was about to alight therefrom when he suffered a sunsh'oke. Notice 
was promptly given of the accident, which disabled the plaintiff 
continuously and totally. The court below found for the defend- 
ant company. 

The following dictum of the Supreme Court will doubtless be 
decisive in the new trial which it ordered, and is here reproduced 
as the law of that state: 
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"The purpose of accident insurance is to protect the insured 
against accidents that occur wtdle he is going about his business in 
the usual way, without any thcught of being injured or killed, and 
when there is no probability, in the ordinary course of events, that 
he will suffer injury or death. The reason men secure accident 
insurance is to protect them from the unforeseen, unusual, and un- 
expected injury that might happen to them while pursuing the 
usual and ordinary routine of their daily vocation, or the doing of 
the things that men do in the common every-day affairs of life. 
We are of opinion that the better reasoning points out, and the 
weight of authority holds the true test to be, that if in the act which 
precedes the injury, though an intentional act, something unusual, 
unforseen, and unexpected occurs, which produces the injury, it is 
accidental; but, if in the act which precedes the injury something 
usual, foreseen, and expected occurs, which produces the injury, it 
is not accidentally effected. We are supported in our holding by 
the following cases, which im?olve the question of whether sun- 
stroke, suffered while engaged in the usual daily duties, is acci- 
dental: (citing cases). We are constrained to hold that the injury 
here in question as shown by the evidence was caused by ' accidental 
means' that the decision of rite court is contrary to law and the 
evidence, and that the court erred in overruling plaintiff's motion 
for a new trial." 

WHEN IN]~]~CTIO~ IS Tr{E ]tESU~T OF ACCIDENT :--(Lewis vs. 
Ocean Accident & Guarantee Corp., Court of Appeals of New York, 
120 IV. E. Rep. 56.) The insured had an accident policy in the 
defendant company which covered '~loss or disability resulting 
directly, independently and exclusively of all other causes from 
bodily injuries effeeted solely through accidental means." The 
evidence showed that the insured was an athlete, in the best of 
health, that he had a pimple on his lip which he punctured, through 
which infection was induced, and his death resulted. 

The court below had affirmei the decision of the trial judge in 
dismissing the complaint. The Court of Appeals held that this was 
a case for a jury, reversed the judgment of the courts below, and 
granted a new trial. In again defining the nature of an accident, 
the court wrote in its opinion: 

"We think there is testimony from which a jury might find that 
the pimple had been puncturei[ by some instrument, and that the 
result of the puncture was an infection of the tissues. If that is 
what happened, there was an accident. We have held that infection 
resulting from the use of a hypodermic needle is caused by ' acci- 
dental means.' (Citing cases.) The same thing must be true of 
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infection caused by the puncture of a pimple. Unexpected conse- 
quences have resulted from an act which seemed trivial and inno- 
cent in the doing. Of itself, the scratch or the puncture was harm- 
less. Unexpectedly it drove destructive germs beneath the skin, 
and thereby became lethal. To the scientist who traces the origin 
of disease there may seem to be no accident in all this . . . .  But our 
point of view in fixing the meaning of this contract must not be 
that of the scientist. I t  must be that of the average man. Such a 
man would say that the dire result, so tragically out of proportion 
to its trivial cause, was something unforeseen, unexpected, extra- 
ordinary, an unlooked-for mishap, and so an accident. This test 
- - the one that is applied in the common speech of men--is also the 
test to be applied by courts." 

WttEN INI~ECTI6N IS AIr ACCIDENT:--(Lewis vs. Iowa State 
Troveling Men's Assn., U. S. District Court, S. D. Iowa, ~48 Fed. 
Rep. 602.) The insured opened a pimple on his lip with his gold 
scarf pin, which, being infected, in turn infected the wound. The 
infection spread and resulted in his death a few days later. The 
court held that the means were accidental in that the effects of the 
insured's act were both unusual and unexpected. 

The by-laws,of the defendant provided that " t h e  association shall 
not be l i a b l e . . ,  for accidental death . . . resulting wholly or par- 
tially, directly or indirectly, from . . . local or general infection, 
except when such infection or inflammation results from a visible 
or open wound caused by external, violent and accidental means." 
The court stated that an infection could not"  result" from a visible 
or open wound, and that in this case the pin and infection germs 
were the means of causing the wound. The court then proceeded 
~o resolve any doubts as to the meaning of the above clause in favor 
of the beneficiary. 

In handing down judgment for the beneficiary, the court wrote: 

" I f  the injury resulted from the pin alone, and there was no 
proof that the pin was infected, the accidental result would not be 
covered by this policy; but the deceased clearly used something 
which he did not intend to use. He used, not only the pin, but he 
used an infected pin, a poisoned pin. This infection was such that 
it could not, in the nature of things, be discovered by him withou~ 
perhaps a microscopic investigation. To my mind the means were 
clearly accidental." 

CONST~VOTION OF " I N  Ol~ 0N": - - (Turner  vs. Fidelity & Cas- 
ualty Co., Supreme Court of ]~Iissouri, 20~ S. W. Rep. 1078.) The 



LEGAL NOTES. 93 

insured's accident policy included a double indemni[y clause read- 
ing as follows: 

"The amounts specified in articles 1, ~ and 4, and in section 1 
of article 3, shall be doubled, if the bodily injury is sustained by 
the assured: (1) While in a rassenger elevator (excluding elevator 
in mines) ; (2) while in or o:1 a public conveyance (including the 
platform, steps and running [oard thereof) provided by a common 
carrier for passenger service; (3) while in or on a private convey- 
ance (excluding bicycles~ motorcycles, a~ad saddle horses)." 

While the insured and hi,~ wife, the beneficiary and plaintiff 
herein, were out riding in the insured's automobile, the engine 
stopped. The insured got out of the car and began to crank it, when 
it suddenly began running and struck the insured, who was killed. 
While in the act of cranking ~he car, no part of the insured's body 
was in contact with it except his right hand. 

The company made a tender of $5,000, the face of the policy, but 
the beneficiary claimed that $~.0,000 was due under her construction 
of the double indemnity clau~e quoted above. Her counsel urged 
that the clause meant "while riding in or on a private convey- 
ance" which should include the whole trip and anything necessary 
to conclude the trip, such as cranking the car; thus, he would be 
on the trip, even while out of the car. 

In its opinion, the court calls attention to the omission of the 
words "passenger" or " r id ing"  in the above clause, which ex- 
cludes any idea of continuity of journey, also that when a passenger 
disconnects himself from the vehicle of conveyance he can no longer 
be said to be " i n "  or "on"  it. I t  holds that the words "on"  an/t 
" i n "  should be construed as used ordinarily, and that the latter 
word is given a narrower sigrdficance than the former. The opin- 
ion concludes in these words: 

"There is no question but that, if a provision in a contract of 
insurance be ambiguous, such provision is by the settled law to be 
construed most strongly agai!ast the insurer and most liberally in 
favor of the assured; so that :if possible, that security or indemnity 
against loss which the assured intended when he bought the insur- 
ance shall be accomplished. ~;ut the contract here is not ambiguous. 
Such ambiguity as is urged arises wholly from the insistence of 
plaintiff that strange words which do not appear in the policy be 
interpolate~[ therein, and then that upon the policy as amended by 
the interpolation a construction be put which we are constrained to 
consider unwarranted. 

"We conclude that assured, when he sustainecl the injury which 
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caused his death, was neither " i n "  nor " o n "  the automobile, 
within the plain language and meaning of the policy, and therefore 
that the limit of plaintiff's recovery is the single indemnity pro- 
vided in the conh'act." 

INSURED'S )![ISTAKE BARS FUTURE R~COVERY:--(General Acci- 
dent, Fire & Life Assur. Corp. vs. Harris, Supreme Cour~ of Mis- 
sissippi, 78 South. Rep. 778.) The insured (Harris) sustained an 
injury, for which he was treated by his own physician. His acci- 
dent policy provided for an indemnity of $20 monthly, for a period 
not exceeding 24 months, and also that no payment was due until 
final proof of total disability had been furnished. The insured was 
never examined by the company's physician. The insured fur- 
nished proofs at a time when be believed that he had fully recov- 
ered, substantiated by his physician's report, and received indem- 
nity for 3 months' total disability. 

Some time later, the insured discovered that his injury was much 
more serious than he had originally believed, and in fact h'e was 
disabled for over 2 years. He brought suit for the rescission of the 
release which he signed for 3 months' indemnity, and requested a 
recovery for the total allowable period of 24 months. 

The court held adversely to the insured's contention. Had the 
insured wished to be certain of the extent of his injuries, he could 
have waited. He was not only mistaken as to the extent of his in- 
juries, but also as to the duration of his disability. Since there 
was no fraud or misrepresentation on the part of the defendant 
company, there remained no equitable ground upon which to cancel 
the insured's release. 

WORK~EN~S C O~/[PENSATIOlq. 

OFFICER Or CORPORATION NOT AN E~PL O Y E E : - - (Ca shma n ' s  
Case, Supreme Judicial Court of Massachusetts, 120 N. E. Rep. 
78.) The plaintiff, who was the president, and his brother, who 
was the treasurer, owned all the capital stock of the Cushman Bros. 
Company, Incorporated, with the exception of one share owned by 
their counsel. When the brothers took out a workmen's compensa- 
tion policy in the defendant company, their remuneration was ex- 
cluded because they objected on the ground that they were prac- 
tically a partnership. The plaintiff was injured while superintend- 
ing the work of the corporation. The Industrial Accident Board 
held that the plaintiff was an employee and awarded him compen- 
sation. 
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The court, in reversing the Board and holding for the defendant 
company, wrote in its well-considered opinion: 

"The policy provided: 
" 'This  agreement shall apply only to such injuries so sustained 

by any person or persons in the service of the subscriber under a 
legal contract of hire, express or implied, oral or written, and whose 
entire remuneration is included in the declarations hereinafter con- 
tained, and upon which the premium of this policy is computed, 
such injuries being sustained by reason of the business operations 
described in said declarations, conducted at the places and in the 
manner therein described. If  the subscriber is a corporation, the 
remuneration of the president a~Ld vice-president, secretary or treas- 
urer, not actually in connection with, or in the personal superin- 
tendence of, the manual or mec]~anieal operations described in such 
declarations, need not be included, this policy covering such officers, 
nevertheless.' 

"The interpretation of this c:'ause under the circumstances here 
disclosed is that a president, vie:e-president, secretary or treasurer, 
who is injured while actually en.~aged in the manual or mechanical 
operations of the corporation is not included as a beneficiary under 
the policy, unless his remuneration has been included as the basis 
of the premium to be paid on the policy, and the Workmen's Com- 
pensation Act cannot be construed so as to afford the plaintiff com- 
pensation contrary to this agreement. 

"While insured as an individual, he was an employer and could 
not claim compensation as an employee. Assuming he was an em- 
ployee of the corporation of which he was president, his remunera- 
tion not being included in the pay roll, it would be manifestly un- 
just to require the defendant to pay him compensation." 

PARTNER NOT AN EI~PLOYEE :--(Cooper v s .  Industrial Acciden~ 
Commission, Supreme Court of California, 171 Poe. Rep. 684.) 
The deceased (Cooper) was a member of a partnership owning cer- 
tain mines. The firm requested him to go to the mines to verify 
reports of conditions %here and it was agreed that the firm was %o 
pay his expenses and an allowance of $5.00 per day for his time. 
While at the mines, Cooper was injured through the operation of 
the mining machinery and subsequently died therefrom, t{is 
widow's applic£tion for compensation was denied by the Industrial 
Accident Commission. 

The sole question for review by the court was whether Cooper 
was an employee, under the above conditions. In holding in the 
negative and in affirming the decision of the commission, the court 
wrote: 
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"We are constrained to hold that the Industrial Accident Com- 
mission was correct in its conclusion upon this subject. Ordinarily 
the relation between a partnership and its members performing 
services for it  is not the relation of employer and employee. The 
definition of the term ' partnership' as ' an association of two or 
more persons for the purpose of carrying on business together and 
dividing its profits between them'  implies that each of i~s members 
shall render such services to the firm as he is able, and without 
compensation, in the absence of special agreements to the contrary. 
In the rendition of such services the partner is acting in no sense 
in the capacity of a servant or employee subject to the direction, or 
it may be discharge, of his firm acting as his master or employer . . . .  

"The Workmen's Compensation Act clearly does not contemplate 
such a mixed relation as that existing between partners, wherein 
each member of the partnership is at the same time principal and 
agent, master and servant, employer and employee; and wherein 
each, in any services he may render, whether under his general duty 
as a partner, or under a special agreement for some particular 
service, is working for himself as much as for his associates in carry- 
ing on the business o f ~ e  firm. The obvious intent of the act was 
to substitute its procedure for the former method of settling dis- 
putes arising between those occupying the strict relationship of 
master and servant, or employer and employee, by means of action 
for damages, with their pleas of negligent acts or omissions in the 
way of providing suitable places to work, or proper appliances and 
the like, and with their defenses of assumed risks, or of the neg- 
ligence of fellow servants, or of contributory negligence, and with 
the uncertainties or inequities incident ~o jury trials, all elements 
of damage, defense, or consequence, which obviously could not arise 
out of the partnership relation. 

"The instant case illustrates this aptly. The decedent was fatally 
injured through the giving way of the standards of a bucket tram 
being operated at the time, by reason either of its improper con- 
struction or negligent operation. Had the decedent survived to 
sue for his injury, he could not recover against his firm or his asso- 
ciates upon the plea that the appliance was defectively constructed, 
for the reason that as a member of the firm he was as fully respon- 
sible for such defects as were his fellow members thereof; nor could 
he recover for the negligent operation of the appliance by the em- 
ployees in charge of it, for they were his own employees as much as 
they were the employees of his fellow partners; nor, as to such em- 
ployees, could he be said to be a fellow employee, without involving 
the legal aspects of the case in hopeless contradiction. In  a word, 
the law relative to compensation as between master and servant, 
or employer and employee, for injuries suffered by the latter, con- 
templates two persons standing in this opposed relation, and not 
the anomaly of one person occupying the dual relation of master 
and servant, employer and employee, plaintiff and defendant, or 
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person entitled to a judgment or award in his favor and person 
bound to pay a part thereof out of his own proportionate share of 
the partnership property and the balance, amounting possibly to 
the whole thereof, out of his own individual estate." 

WIIVDOW CLEAI~IIVG AN EXTRA ]~AZARDOUS OCCUPATIOIF :~ 

(Chicago Cleaning Co. vs .  Industrial Board, Supreme Court of 
Illinois, 118 1~. E. 1Rep. 989.) The deceased had been employed 
by tile Chicago Cleaning Company (plaintiff in error) as a window 
cleaner, but for some time prior to the accident had not worked 
because of illness, t ie had then worked for two days, was told to 
lay off, which he did for one day. The following day he went to 
his locker at the office of his employer, secured his tools and an as- 
signment slip directing him to work at the premises where his, body 
was found later that day. Nc one saw him at work or saw the 
accident, but incontrovertible evidence showed that he had fallen 
from the third floor of the buil~ing, while at work. The Industrial 
Board held that the accident arose out of and in the course of em- 
ployment and awarded compensation tO the dependents of the 
deceased. 

As to the first point raised by the plaintiff in error, that the rela- 
tion of employer and employee terminated when the deceased was 
told to lay off until he was able to work, the court held that this did 
not constitute a discharge. Ttie employer had placed in the em- 
ployee's locker an assigmment ~lip to go to work, which direction 
the employee had executed by taking his tools ~nd had been killed 
in the performance of the assignment. This clearly established the 
relation of master and servant. 

The court's opinion below as to the second point is an illustration 
of judicial notice, which suprelae tribunals everywhere are taking 
in compensation cases. 

" I t  is further insisted that plaintiff in error was not under the 
act, for the reason that the business in which it is engaged~i, e., 
cleaning and washing windows--is not included in the provisions 
of the Workmen's Compensation Act. While such employment is 
not specifically enumerated as one of the hazardous employments 
included under such act, it is nevertheless an emplo)Tnent which is 
extra-hazardous, and which we think it was the intention of the 
Legislature should come under that act. The act is commendable 
le~slation, and should be liberally construed in order to give effect 
to the purpose and object in adopting such act. The Legislature 
has not attempted to enumerate all of the various classes of work 

7 
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which shall be held to come under the act, but has attempted, by a 
general statement of the various kinds of business in which em- 
ployers are engaged, to include all of the hazards incident to the 
employment of those engaged in any of such businesses. Among 
the businesses included are the building, maintaining, removing, 
repairing, or demolishing of any structure. The business of Wash- 
ing windows, as such, in large cities is as much a part of the main- 
tenance of buildings as would be the replacing of glass in windows, 
the painting and decorating of the buildings, or the repointing of 
the outside where the mortar between the bricks was giving way. 
No one can seriously question, but that those engaged in any of such 
businesses and employments would come under the act. We think 
the same may be said as to the business of plaintiff in error. The 
occupation of the deceased at the time he fell, and at other times-- 
that of washing windows on the outside of buildings several stories 
high, supported by a belt and ropes attached to the window frame 
--was, in fact, dangerous." 

~UNICIPAL OPERATIONS NOT CONDUCTED FOR GAIN:--(Eedfern 
vs. Eby, Supreme Court of Kansas, 170 Pac. Rep. 800.) The plain- 
tiff was injured while at work in the construction of a sewer system 
for the city of Anthony, against which he made a claim for com- 
pensation. The section of the Workmen's Compensation Act under 
which the plaintiff attempted to recover reads: 

" T h i s  act shall apply only to employment in the course of the 
employer's trade or business on, in or about a railway, factory, 
mine or quarry, electric, building or engineering work, laundry, 
natural gas plant, county and municipal work, and all employments 
wherein a process requiring the use of any dangerous explosives or 
inflammable material is carried on, which is conducted for the pur- 
pose of business, trade or gain." 

The court held that cities do not engage in trade in the construc- 
tion of sewers, nor do they derive any gain in the operation of 
sewers. In order to hold a city liable, the additional element must 
be present, the court proceeded to slate, of conducting the enter- 
prise for the purpose of business, trade, or gain. For this reason, 
the unanimous opinion sustained the court below in non-suiting the 
plaintiff. 

SUBROGATION--SETTLEMENT BY THIRD I~ARTY:m(Rosenbaum 

vs. Hartford News Co., Supreme Court of Errors of Connecticut, 
103 Atl. Rep. 120.) The employee (Rosenbaum) of a news com- 
pany ~vas injured by a railroad company, which voluntarily settled 
with him for $3,000 and agreed to pay him the additional sum of 
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$1092 if the courts held that he was not entitled to compensation. 
The total amount agreed/~po:a was the statutory compensation for 
the speciflc injury which ~ose,nbaum had suffered. 

The employee's claim for (ompensation was denied both by the 
commission and the court. The compensation act provided that 
damages recovered from the third party responsible for the injury 
must be used to reimburse the employer for the latter's damage by 
way of compensation paid anK: legal expenses, but no provision was 
made in the act for the disposition of moneys paid voluntarily by 
the third party direct to the injured employee. That the same 
reasoning is to be applied in ibis class of cases, is indicated by the 
following extract from the court's opinion : 

"True, the statute states only the rule for the apportionment and 
application of compulsory payments made by the tort-feasor after 
his legal liability has been ascertained by a judgment; but the rule 
is based on the legal relation :of the parties as defined by the act, 
namely, that the tort-feasor is primarily liable, and that, as between 
the employee and employer, the latter is entitled to precedence for 
the 'purpose of reimbursement or discharge. The legal relation of 
the parties, being thus ascertained, furnishes the principle for the 
apportionment and applicatiol~ of all payments made by the tort- 
feasor for the purpose of obtaining a release from his primary 
liability. Suppose, for examp:[e, that a joint action brought before 
any award of compensation is settled before trial by the payment 
directly to the injured employee of a sum greater than the expenses 
of litigation. Evidently the employer is discharged to the same 
extent and upon the same principle as i~ the pa3~nent had been 
made after a judgment for a like sum ha(] been rendered. And the 
same must be true of a settlement made before suit is brought, 
whether the employer takes part in the negotiations or not. If the 
settlemen~ is made behind the back of  the employer he will not be 
bound by it. But, if it is for his advantage to do so, he mus~ be 
permitted to ratify it, and to assert his right, arising out of the 
legal position assigned to him by section 6, to be discharged pro 
tanto by file settlement. Otherwise, the injured employee might 
first settle with the tort-feasor for a sum in excess of his statutory 
compensation, on the correct basis that the tort-feasor was primarily 
liable for the whole damages, and then recover his statutory com- 
pensation also." 

00MPENS&TION ACT DOES NOT COVER 0CCUP&TIONAL DISEASE: 

- - (Jerner  vs. Imperial Furniture Co., Supreme Court of Michigan, 
166 N. W. Rep. 943.) The plaintiff was employed as a mahogany 
stainer by the defendant, which made it necessary for him to place 
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his hand into the staining solution. His hand became infected 
from the solution. The evidence showed that gloves were often 
used by operators at this class of work, but no gloves were furnished 
to the plaintiff by his employer; also that men in this occupation 
frequently suffered from sore hands, which was caused by chem- 
icals in the solution. 

The court reversed the decision of the Industrial Accident Board, 
which had granted compensation. The court held that there was 
no evidence of an accident and that the compensation act does not 
provide for covering the effects of occupational disease. 

cc CASUAL E~PLOY~KENT ~'--~ PERSON CASUALLY E~PLOYED"" 

--(Western IYnion Telegraph Co. vs. Hickman, IY. S. Circuit Cour~ 
of Appeals, Fourth Circuit, 248 Fed. Rep. 899.) The plaintiff was 
a lineman who had been hired for not over five days to make cer- 
tain repairs. While climbing a telegraph pole on the fourth day, 
the pole broke under his weight and he fell to the ground severely 
injured. The West Virginia Compensation Act excepts from its 
operation 'Ccasual employment" and "person casually employed." 
The plaintiff brought an action at law for damages, but the de- 
fendant company set up the compensation act in defense as the 
remedy to which plaintiff was entitled and also that the act barred 
plaintiff's action at law. 

In its opinion the court pointed out that the important test was 
the nature of the contract of employment, and wrote: 

"The  English Compensation Act, which some of our states have 
closely followed, excepts ' a  person whose employment is of a casual 
nature and who is employed otherwise than for the purpose of the 
employer's trade or business.' Construing this act, the English 
courts have held that the kind of work done by the employee, rather 
than duration of service, is the determining factor. I f  the work 
pertain to the business of the employer and be within the scope of 
~s purpose, the emplo)znent is no~ 'of  a casual nature,' although 
the hiring be only for a short period of time. The Connecticut 
statute . . . is practica]ly the same as the English, and accord- 
ingly the Supreme Court of that state has held . . . that the nature 
of the emplo)znent was measured, not by tenure of service, but ' by 
the character of the work.' The ~ew Jersey statute likewise ex- 
empts those ' whose employment is of casual nature.' 

"But  the West Virginia act, in defining exceptions, uses the 
terms ' casual employment' and ' person casually employed.' The 
equivalent exemption of persons ' whose employment is but casual' 
appears in the Compensation Laws of Massachusetts . . . ,  Illinois 
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• . . ,  Michigan . . . .  and Minnesota. This noticeable departure 
from the language of the English statute indicates a legislative 
intent to broaden the excepti)n and place it on a different basis. 
Its apparent effect is to make exemption depend, not on the nature 
of the work performed, but cn the nature of the contract of em- 
ployment. If  the hiring be incidental or occasional, for a limited 
and temporary purpose, thou%h within the scope of the master's 
business, the employment is 'casual,' and covered by the exception. 
And so it has been held by the courts of states whose compensation 
acts have substituted 'casual employment,' or word ,of  the same 
import, for the ' employment of a casual nature,' found in the Eng- 
lish statute . . . (quoting cases). These decisions, and the con- 
vincing reasons on which they rest, warrant the conclusion that 
plaintiff was engaged in 'casual employment' when the accident 
occurred." 

Having held that the suit was maintainable, the court felt bound 
by the findings of the jury that the plaintiff was not guilty of con- 
tributory negligence and that there was no assumption of risk. The 
judgment of the court below iu favor of the plaintiff was affirmed. 

SKYLARKING NOT C0~IPENSATABLE:--(~[ountain Ice Co. vs. Mc- 
Neil, Court of Errors and Appeals of New Jersey, 103 Atl. Rep. 
184.) While two boys were skylarking in the employer's plant, 
one of them seriously injured the other one (McNeil), who is the 
plaintiff herein seeking compensation. On the same day, previously, 
while the boys had been skylarking, the president and superin- 
tendent of the employing company had ordered them back to work, 
with which order the boys complied. 

The court's opinion Concedes that the injury arose in the course 
of employment, but since it did not arise out of the emplo)~neld, 
held that it was not compersatable. Furthermore, the opinion 
states that the previous horseplay merely put the president and 
superintendent upon notice that there might be a repetition, but 
not that it would result in an injury to either boy. Such an acci- 
dent, caused by the wrongful act of a fellow workman outside of 
the scope of employment, is not such an accident intended to be 
covered by the compensation law. 

INJURY CAUSED BY SKYLARKING O F  FELLOW WORK~[AN:-- 
(Johnson Sash & Door Co. vs. District Oour~, lqennepin County, 
Supreme Court of Minnesota, 167 N. W. Rep. ~83.) Some of the 
employees of the defendant company were accustomed to throw 
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sash pins at one another during working hours, which was known 
to the defendant. A fellow workman threw a block at Fitas (plain- 
tiff) and injured him; Filas had previously complained of this co- 
worker to the defendant. The evidence proved that Filas was 
working at the time and had never engaged ia throwing missiles 
or other skylarking. 

The court held that the accident arose out of the employment 
and sustained an award of compensation. The principles covering 
this class of ~ cases are stated in the following extract from the 
opinion: 

" T h e  rule is well enough settled that where workmen step aside 
from their employment and engage in horseplay or practical joking, 
or so engage while continuing their work, and accidental injury 
results, and in general where one in sport or mischief does some act 
resulting in injury to a fellow worker, the injury is not one arising 
out of the employment within the meaning of compensation acts. 

• . . (quoting numerous cases) Here we conceive the situation to 
be different. Filas was exposed by his employment to the risk of 
injury from the throwing of sash pins in sport and mischief. He 
did not himself engage in the sport. His employer did not stop it. 
The risk continued. The accident was the natural result of the 
missile throwing proclivities of some of Filas' fellow workers and 
was a risk of the work as it was conducted. In McNicol's Case, 
215 Mass. 497, . . . injuries resulting from blows administered 
in frenzy by an intoxicated fellow worker known by the employer 
to be in the habit of becoming intoxicated and in that condition to 
be dangerous were held to arise out of the employment. Liability 
was rested 'upon the causal connection between the injury of the 
deceased and the conditions under which the defendant required 
him to work.' In Clayton vs.  Hardwick Colliery Co., 9 B. W. C. C. 
136, . . . a finding that a boy who was working with other boys in 
a colliery picking stones from coal and was injured by a stone 
thrown by another boy was so subjected by his employment to a 
special risk that the injury arose out of his employment was sus- 
tained. In Challis vs.  London, etc., Co. (1905), 2 K. B. 154, the 
injuries to an engineer who was driving his engine under a bridge 
and was hit by a stone thrown by a boy from the bridge were held 
to arise out of his employment." 

I N J ~ r  D~ING I~TERWn IX W o ~  :--(Dzikowska vs.  Superior 
Steel Co., Supreme Court of Pennsylvania, 103 Aft. Rep. 351.) 
The duty of Dzikowska was to load steel, which was oiled, upon a 
railroad car. l ie wore an apron of burlap and also burlap around 
his arms for protection, all of which became saturated with oil. 
During an interval while awaiting the arrival of more steel, he 



LESAL I~OTES. ]03 

stepped out of the room to smoke, which practice was permitted by 
the defendant company, l=[e struck a match which set fire to his 
oil-soaked apron, and was fa~tlly burned. 

In affirming the award of compensation to the employee's de- 
pendents, the court wrote: 

} 

" I n  the compensation acts of some of the states compensation is 
allowed only for injuries 'arising out of and in the course of his 
employment,' thus attaching two conditions to the right to re- 
cover. In the Pennsylvania statute the words 'arising out of '  do 
not appear, and we are therefore relieved from the necessity of con- 
sidering the question whether in this case the accident arose out of 
or was. due to the character o:~ the employment. Under our statute 
compensation is given for personal injury or death of an employee 
' by an accident in the course of his employment,' and it is further 
provided that, while the term used shall not include certain injuries 
caused by acts of third perso!as, it ' shall include all other injuries 
sustained while the employee is actually engaged in the furtherance 
of the business or affairs of the employer, whether upon the em- 
ployer's premises or elsewhere.' 

"The  fact that, in the present case, Dzikowska met with an acci- 
dent during a short interval (,f waiting for the arrival of more ma- 
terial to load made no difference, liis period of employment was 
not broken thereby, lie was discharging precisely the duty laid 
upon him by his employer, and in the manner expected of him . . . .  

"What  we regard as a soulid statement of the principle involved 
appears in Honnold on Work nen's Compensation, §111, as follows : 

" '  I t  cannot be said that the employment is broken by mere in- 
tervals of leisure such as those taken for a meal. I f  an accident 
happened at.such a time, there would be no break in the employ- 
ment, even though the workman is paid by the hour for the gme 
he is actually at work, especially where the accident occurs on the 
employer's premises, or about his property, unless the workman is 
doing something that is whoily foreign to his employment. Acts 
of ministration by a servam; to himself, such as quenching his 
thirst, relieving his hunger: protecting himself from excessive 
cold, performance of which while at work are reasonably necessary 
to his health and comfort, are incident to his employment and acts 
of service therein within the workman's compensation acts, though 
they are only indirectly conducive to the purpose of the employ- 
ment. Consequently no break in the employment is caused by the 
mere fact that the workman i.,~ ministering to his personal comforts 
or necessities, as by warming himself, or seeking shelter, or by leav- 
ing his work to relieve nature, or to procure drink, refreshments, 
food, or fresh air, or to rest it: the shade.'" 

SELF-I~sunE~S ]~IUST D~XOSlT S~.cu~I~Z:--(Industrial Corn- 
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mission o~ Utah v s .  Daly l~Iining Co., Supreme Court of Utah, 172 
Pac. Rep. 301.) Section 53 of the Workmen's Compensation Act 
provides : 

"Employers, ;but not including municipal bodies, shall secure 
compensation to their employees in one of the followifig ways: (1) 
By insuring and keeping insured the payment of such compensation 
with the 'state insurance fund ' ;  or (2) by insuring and keeping 

"insured the payment of such compensation with any stock corpora- 
tion or mutual association authorized to transact the business of 
worknnen's compensation insurance in the state; or (3) by furnish- 
ing to the commission satisfactory proof of financial ability to pay 
direct the compensation in' the amount and manner and when due 
as provided for in this act. In the latter case the commission may 
in its discretion require the deposit of acceptable security, indem- 
nity, or bond to secure the payment of compensation liabilities as 
they are incurred." 

The application of the defendant company to the Industrial 
Commission to become a self-insurer was approved, upon the con- 
dition that it file with the commission its surety bound or liquid 
collateral in the sum of twent3T-five thousand dollars. The defend- 
ant refused to comply with the condition and this suit was brought 
by the commission to compel compliance. 

The court held that the statute does not authorize the bringing 
of a suit by the commission for the amount which the defendant 
would pay as a premium, if insured. Furthermore, that the com- 
mission may proceed in mandamus to compel employers to secure 
the payment of compensation in one of the three ways given in the 
above section, and that it is within the sole power of the commis- 
sion to determine the conditions under which an employer may 
become a self-insurer. 

In granting the writ of mandate requested by the commission, 
the court construed the act to be compulsory in the following lan- 
guage : 

" I t  will be observed that the language of section 53 is manda- 
tory. and not merely permissive. True, employers are given the 
right to elect whether they will insure the payment of compensa- 
tion in the ~state insurance fund,' or by obtaining insurance with 
some insurance company, or whether they will furnish proof to the 
commission that they are financially able to make prompt payment 
of the compensation to their employees. A mere cursory reading 
of the whole act will convince any one, we think, that the Legisla- 
ture manifestly in~nded that all employers by one of the three 
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methods referred to shall in advance secure the payment of the 
compensation to which any one of their employees may become en- 
tiffed under the act. Such laws are in force in many states . . . .  
The compulsory feature of such laws has no~ only been held valid 
and enforceable by state courts of last resort . . . (citing cases), 
but has also been held valid ard enforceable by the Supreme Court 
of the United States in Mountain Timber Co. vs.  Washington, 243 
U. S. 2 1 9 , . . .  and in New York Cent. R. Co. vs. White, 243 U. S. 
1887' 

CO~IPENSATION CONTINUED TO WIDOW AFTER ~E~ARRIAGE:-- 
(Bott's Case, Supreme Judicial Court of 5fassachusetts, 119 N. E. 
Rep. 755.) A woman was awa::ded compensation upon the deafll of 
her husband under the Workmen's Compensation Act. She re- 
married and the evidence sho~ed that she was then not dependent 
upon her compensation. The question was whether her right to 
compensation was barred by her remarriage. 

The court pointed out in its decision that it had previously held 
in l~[urphy's Case, 113 N. E. '283, that the right to compensation 
was not vested and that payments ceased upon the death of the de- 
pendent. I t  held that the reag;oning in that case did not apply to 
the instant case, and in affirming the continuance of compensation, 
wrote : 

" I t  is provided that the payments shall be made to the de- 
pendents as therein defined. There is no doubt that the widow came 
within that descriptive word. The ascertainment of dependents is 
made as of the time of the it jury to the deceased employee. I t  
cannot be made as of any other time . . . .  The widow was wholly 
dependent upon the deceased employee, her husband, at that time, 
by the conclusive presumption of the act because she was living 
with him. (Section 7 as amended.) No provision is made by the 
act for inquiry into any change in her condition of dependency. 
She may become heiress to a fortune after his death and thus be 
utterly independent of the payments provided by the act. But 
there is no provision for an adjudication of that fact. If  such an 
event should occur, it would be immaterial so far as concerns any 
procedure under the act. So long as she lives, the act provides that 
the stated payments shall be made to her. Whatever incongruity 
there may be in continuing payments to a person on the presump- 
tion that she is dependent on a deceased husband, when in fact she 
is receiving ample suppor~ from a new husband~ is a matter for the 
Legislature and not for the courts to remove." 

NOTICE o~ DISA~mITX REquIRED :-- (Hynes VS. Pullman Co., 
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Court of Appeals of New York, 119 N. E. Rep. 706.) The claimant 
injured his finger, but continued at work for several days, when it 
became infected, but he reported to his employer in good faith that 
he had rheumatism. Blood poisoning resulted and he submitted 
to several operations and did not give written notice of the accident 
until over two months after its occurrence, which was later than 
the statute required. The State Industrial Commission ruled that 
the failure to give notice did hot prejudice the employer by reason 
of there being no witnesses of the accident and consequently the 
employer would be unable to secure any evidence as to the accident. 
The Commission thereupon made an award of compensation. 

The court held that a written notice must be given within the 
time required, that the Commission must not make an award in the 
absence of notice unless it finds a reason why it could not be given 
or it rules that the employer has not been prejudiced. The burden 
rests upon the claimant who failed to file written notice in time to 
show the facts in order to secure 'a finding from the Commission to 
support an award. Such a finding is a conclusion of law and is 
reviewable by the court. The court then stated that blood poison- 
ing might result from a number of causes other than the accident. 
The award was reversed and the claim dismissed because the facts 
adduced failed to support the Commission's findings. 

AWAttD ~OR DISFIGV~E~ENT:--(Erickson vS. Preuss, Court of 
Appeals of New York, 119 1~. E. Rep. 555.) The claimant received 
an injury resulting in facial disfigurement, for which an award of 
$1,000 was made by the State Industrial Commission. 

Part of the opinion of the court, in affirming the award, follows: 

" T h e  Workmen's Compensation Law, among other things, pro- 
vides : ' In case of an injury resulting in serious facial or ]lead dis- 
figurement the commission may in its discretion, make such award 
or compensation as it may deem proper and equitable, in view of 
file nature of the disfigurement, but not to exceed three thousand 
five hundred dollars.' 

" T h e  provision quoted was added to subdivision 3 of section 15 
in 1916, Chapter 622. Prior to this enactment the theory of the 
Workmen's Compensation Law was not indemnity to a workman 
for loss of a member or physical impairment as such, but compen- 
sation for disability to work made on the basis of average weekly 
wages . . . .  The amendment of 1916, however, so far as facial or 
head disfigurement is concerned, is a departure from or modifica- 
tion to that extent of the prior theory upon which an award was 
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based. The entire matter of awards under the Workmen's Com- 
pensation Law is committed to legislative discret ion. . . .  The com- 
mission .may now make an award for serious facial or head disfig- 
urement, even though such disfigurement does not diminish or im- 
pair the earning capacity of t:he claimant. The amount is to be 
such as the commission deems proper and equitable, in view of the 
disfigurement, not exceeding $%500. 

~' Concurrent awards may be made, one for serious facial or head 
disfigurement, and one for diss.bility or loss of earning power. If  
so made, then it should clearly appear that the award for facial or 
head disfigurement does not include anything for diminished earn- 
ing power. We think that fact does here so appear." 

PRESENT VALUE OF FUTURE I~ENEFITS UNDER FEDERAL EI~PLOY- 

E~S' LIABILITY ACT :--(Jones ~Js. Kansas City Southern Rwy. Co., 
Supreme Court of Louisiana, 78 South. Rep. 568.) The plaintiff 
is the widow of a railroad employee who was killed through the 
negligence of his employer, the defendant, who is an interstate 
commerce carrier. A judgmenti for $17,500 affirmed by this court 
was reversed by the United States Supreme Court because certain 
evidence had been excluded. Upon the second trial, plaintiff ob- 
tained a judgment in the court below for $26,500. The first opin- 
ion of the court held that there was no reason for the jury to 
penalize the defendant by increi~sing the amount of the judgment, 
which was ordered reduced by the court from $26,500 to $17,500. 

On a rehearing at a later dMe, the court handed down a second 
opinion, reading in part as follows: 

" T h e  Supreme ~]ourt of the United States has announced, as a 
definite rule, that the amount of compensation to be allowed the 
beneficiaries of a deceased employee, if any be due them, under the 
Federal Employers' Liability Act, is only the cash value of what 
the employee might reasonably have contributed to the support of 
the beneficiaries during the ter:m of his life expectancy. That is 
because the right of recovery is limited to the pecuniary loss suf- 
fered by the beneficiaries. And that loss is to be ascertained or 
computed by discounting the lost future benefits, at a fair or 
reasonable rate at which the money could be loaned or invested 
safely at interest, for each year .)f the life expectancy, according to 
the evidence. Chesapeake & Ohio Railway Co. vs." Kelly, 241 U. 
S. 485. 

" W e  have concluded from the evidence taken on the second trial 
that Jones was 56 years of age at the time of his death. The evi- 
dence shows also that the life expectancy of a locomotive engineer, 
because of his hazardous occupation, is taken 8 years beyond his 



108 LEOAZ NOTES. 

age. Accordingly a locomotive engineer 56 years of age is rated 
at 64. That  rule has been adopted by the life insurance experts, 
and there is no reason why we should not avail ourselves of their 
knowledge and experience. In  fact, we have this strong equitable 
reason for considering the danger of the occupation: That  it  is 
presumed that the employee was compensated for the risk, in the 
wages he received, and that the beneficiaries will therefore have the 
compensating advantage of a higher rate of future benefits in 
our calculation than they would have if the risk had been an ordi- 
nary one. 

"The  life expectancy of a locomotive engineer aged 56 years, or 
of an ordinary risk at 64, according to the expectation table con- 
structed from the American Experience Table of Mortality, and 
therefore according to the reliable theory of chances, is 11.7 years. 
That  is the presumed term of the future benefits of which the bene- 
ficiaries in this case were deprived by the death of Jones. 

"The  amount of the future benefits or contributions that the 
beneficiaries lost  is the difference between the amount that Jones 
would have earned and the amount he would have spent upon him- 
self if he had lived 11.7 years longer. He was earning $2,100 a 
year, and, from the evidence of his good habits, we have concluded 
that $600 a year is a fair allowance to be made for what he would 
have spent for his own maintenance. Hence we fix the amount of 
the lost future benefits at $1,500 per annum for 11.7 years; that is, 
a total sum of $17,550 that would have been equally distributed or 
contributed in installments during a period of 11.7 years . . . .  

"Our opinion is that 5 per cent is a more appropriate rate, and 
is fully warranted by the evidence. That  is the legal rate of inter- 
est-- the rate we are constrained to allow when none is stipulated 
and interest is due. I t  seems quite equitable that the discount 
charged to the beneficiaries in computing the present value of de- 
ferred payments should be at the rate at which interest would be 
allowed to the plaintiffs on a past due claim of similar character. 

Years. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
11.7 

[ Totals . . . . .  

Amount. 

$1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,050 

$17,550 

Divisor. 

1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.585 

Dlseount. 

$ 71.43 
136.36 
195.64 
250.00 
300.00 
346.15 
388.89 
428.57 
465.52 
500.00 
532 26 
387.54 

$4,002.36 

Cash Value. 

$1,428.57 
1,363.64 
1,304.36 
1,250.00 
1,200.00 
1,153.85 
1,111.11 
1,071.43 
1,034.48 
1,000.00 

976.74 
662.46 

$13,547.64 

"We  have concluded, therefore, to reduce the amount of the 
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judgment in this case to the present value of 11.7 annual payments 
of $1,500 each, that is, the net proceeds, or what would be the pres- 
ent or cash value, of $17,550, payable in 11.7 yearly installments 
discounted at 5 per cent. The result of our calculation is that the 
plaintiffs are entitled to a judgment for $13,547.64, viz. : 

" T h e  judgment appealed from is amended by reducing the 
amount to $13,547.64, and, as amended, it is affirmed." 

Editorial Note .--On October 22, 1886, the United States Su- 
preme Court made its first declaration concerning the rules to be 
followed in such cases in Vicksburg &c. R. R. vs. Putnam, 118 U. 
S. 545, in the following words: 

" I n  order to assist the jury in making such an estimate, stand- 
ard life and annuity tables, showing at any age the probable dura- 
tion of life, and the present value of a life annuity, are competent 
evidence . . . .  But it has never been held that the rules to be derived 
from such tables or computations must be the absolute guides of 
the ju(Igment and the conscience of the jury." 

On June 5, 1916, the United States Supreme Court handed down 
its decision in the case of Chesapeake & Ohio Railway Co. vs. Kelly, 
241 U. S. 485. The principal question involved was the application 
of the seventh amendment of the United States Constitution to 
suits arising under the Federal Employers' Liability Act and tried 
in state courts. Because of the importance of this case, the follow- 
ing extracts from the opinion are given : 

"The damages under the Federal Employers' Liability Act should 
be equivalent to compensation for the deprivation of the reasonable 
expectation of pecuniary benefiis that would have resulted from the 
continued life of the deceased employee . . . .  

" A s  a rule, and in all case~ where it is reasonable to suppose 
that interest may safely be earned upon the amount that is awarded, 
the ascertained future benefits ought to be discounted in the making 
up of the award . . . .  

" W e  are not in this case called upon to lay down a precise rule 
or formula and it is not our purpose to do this, but merely to indi- 
cate some of the considerations that support the damages recover- 
able for the deprivation of future benefits, the principle of limiting 
the recovery to compensation i equires that adequate allowance be 
made, according to circumstances, for the earning power of money; 
in short, that when future payments or other pecuniary benefits 
are to be anticipated, the verdict should be made up on the basis o~ 
their present value only. 

" W e  are aware that it may be a difficult mathematical compu- 
tation for the ordinary juryman to calculate interest on deferred 
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payments, with annual rests, and reach a present cash value. 
Whether the difficulty, shoul~ be met by admitting the testimony 
of expert witnesses, or by receiving in evidence the standard inter- 
est and annuity tables in which present values are worked out at 
various rates of interest and for various periods covering the ordi- 
nary expectancies of life, it is not for us in this case to say. Like 
other questions of procedure and evidence, it is to be determined 
according to the law of the forum." 

The United States Supreme Court then quotes with approval 
the case of Vicksburg &c. R. R. v s .  Putnam, mentioned above, and 
continues : 

"Tha t  where future payments are to be anticipated and capital- 
~zed in a verdict the plaintiff is entitled to no more than their pres- 
ent worth, is commonly recognized in the state courts. We cite 
some of the cases, but without intending to approve any of the 
particular formulae that have been followed in applying the prin- 
ciple ; since in this respect the decisions are not harmonious and 
some of them may be subject to question." 

While the dicta expressed in the above case would appear to be 
binding upon state courts trying this class of cas~s, yet the Supreme 
Court of Appeals of West Virginia (in Dumphy v s .  l~orfolk & W. 
Ry. Co. 95 S. E. Rep. 863) held (at a date later than the Jones 
case) that the present value of a life annuity at 4 per cent. interest 
equal to the earning power of an injured employee Was a fair meas- 
ure of the damage suffered. 

I t  is unfortunate that the inaccurate rule in the Vicksburg case 
should be the precedent to be followed in so diverse a manner by 
the state courts of highest jurisdiction. In some courts, that rule 
is interpreted to mean a calculation taking into account the life ex: 
pectancy and a rate of simple interest depending upon local con- 
ditions, as in the Jones case. Other courts interpret the rule to 
mean a calculation based upon some standard annuity table, at a 
rate of interest ordinarily realized from a conservative investment, 
as in the Dumphy case. 

The determination of damages under employer's liability insur- 
ance has in the past been fixed by the age and earnings of the de- 
ceased employee, a rule which is followed under the Federal Em- 
ployers' Liability Act. Under compensation statutes, present values 
are based upon the ages of the dependents of the deceased em- 
ployee, where the statute provides for actuarial standards, as in 
the New York State Workmen's Compensation Law. 

R .F .  
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~/~ISCELLANEOUS. 

INDIRECT DAMAGE DUE TO ]~URGLAI%Y :--(Downs vs. New Jersey 
Fidelity & Plate Glass Ins. Ce., Court of Errors and Appeals of 
New Jersey, 103 Atl. Rep. 201L) Plaintiff had a policy of bur- 
glary insurance, which insured him against direct loss by burglary, 
theft or larceny of property listed in a schedule. While the plain- 
tiff's home was closed for the summer, burglars entered it and took 
away a number of valuable articles. They also scattered about the 
room various articles of clothing', which had been protected by cam- 
phor. The unprotected clothing: was damaged by moths, and plain- 
tiff sued to recover the value of the clothing in addition tO the ar- 
ticles thai had been stolen. 

In holding that plaintiff could not recover for the value of the 
clothing under the policy, the court wrote : 

" I t  is to be remembered that ~he insurance was for direct loss by 
burglary, theft, or larceny. Burglary is the breaking and entering 
into a mansion house in the night time with intent to commit a 
felony . . . .  While the breaking open of a housewherein no man 
resides, and which for the time being is not a mansion house, is 
not attended with the circumstances of midnight terror, neverthe- 
less, the house wherein a man sometimes resides and which the 
owner has only left for a short season animo revertendi, is the ob- 
ject of burglary, though no one be in it at the time of the act com- 
mitted . . . .  Theft is defined to be a popular term for larceny. 
Larceny is the felonious taking and carrying away of the personal 
goods of another . . . .  . . . . . .  

" I n  no event was the displacing and disposal of the premises, of 
certain goods which were not stolen, direct loss by burglary, theft, 
or larceny, so far as damage by moths is concerned, although such 
damage may be directly traceable to the exposing of the goods to 
attack by moths, which before, by reason of the packages con.raining 
them and the repositories in whbh they were placed, were immune 
from those insects. If  it may be said that the damage was due at 
all to burglary, theft, or larceny, it was certainly indirect and con- 
sequential, but not direct. And this because a new and independent 
cause intervened between the peril insured against and the damage." 

INDEMNITY IN AUTOMOBILE I:usvahNc~:--(Fullerton vs. United 
States Casualty Co., Supreme Court of Iowa, 167 N. W. Rep. 700.) 
The defendant company issued t.) the plaintiff (Fullerton) a con- 
tract which indemnified him against claims for damages on account 
of bodily injury "accidentally suffered or alleged to have been suf- 
fered . . . by any person or persons by reason of the Ownership, 
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maintenance or use" of his automobile. At the issuance of the 
policy, the company knew that the insured did not himself drive 
or operate the car. The insured had a son who was over 21 and 
resided with his father as a dependent. 

While the son was driving the car, it collided with a buggy con- 
taining one ttockenberg and his wife and their friend ~[rs. Jacob- 
son, and the occupants of the buggy were injured. The defendant 
company finally settled the claim of the ttockenbergs for $1,250. 
The negotiations between the defendant company and mrs. Jacob- 
son proving fruitless, the latter began suit against the insured's 
son as a defendant. The insurance company, upon notice, came 
forward and assumed the conduct of the defense in this suit, which 
was removed by consent of all parties to another county. There- 
after, but before trial, the insurance company withdrew from the 
case, apparently on the theory that ihs policy did not afford indem- 
nity in the case at bar. The plaintiff was thus compelled to make 
arrangements through counsel for the defense of his son. A sen 
tlement was reached by which Mrs. Jacobson accepted $1,500, 
which was paid by the plaintiff, in full discharge of her claim 
against him and his son. 

The plaintiff herein then brought suit against the insurance 
company for the amount expended by him in counsel fees and in 
satisfying the Jacobson claim. The following extracts from the 
opinion, which affirmed the judgment for the plaintiff, discuss the 
questions raised upon this appeal: 

"The contract as written indemnifies the plaintiff against claims 
for damages on account of bodily injury 'accidentally suffered or 
alleged to have been suffered. . ,  by any person or persons by reason 
cf the ownership, maintenance, or use' of the described automobile. 
This clearly does not limit the indemnity to claims for damages 
on account of injuries occurring while the insured is personally 
using the car, but extends to all claims of that nature made by 
reason of his ownership or maintenance thereof. While we have 
held that the owner of an automobile is not liable for injury caused 
to another by the neglect of a person, even a member of his own 
family, who attempts to operate the car without the guthority, ex- 
press or implied, of such owner, yet we have never held that one 
who purchases and owns an automobile for family use, and permits 
it to be used by the dependent members of his family for their own 
pleasure, may not be held liable for their neglect in such use of i~. 
(Citing cases.) On the contrary, we think it may well be said that 
when a car owner gives it over to the use of his family, and per- 
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mits it to be operated by the .~tependent members thereof, the indi- 
viduals to whom it is so intrusted may properly be considered his 
representatives or agents in such a sense that their negligence in 
the use of the car is imputable to him, and that persons injured by 
reason of such negligence without fault on their own part may hold 
such owner liable for damages so sustained . . . .  Indeed, the clause 
in the policy already mentioned, exempting the company from lia- 
bility when the accident occur n while the car is being driven by any 
one under sixteen years of age, seems to be an implied concession 
or recognition of such liabilits, where the driver is any member of 
the family over that age . . . .  

"We are further disposed to the view that the insurance com- 
pany having, with full knowledge of the facts, undertaken to de- 
fend against the claim and suit of Mrs. Jacobsen at its own cost 
and on its own responsibility, [t could not, while the case wan still 
pending and undetermined, rightfully abandon it for no better 
reason than its belated conviction that the policy did not impose 
upon it the duty to assume such defense. The company had not 
only bound itself to assume the defense of 'any claim' against 
which it undertook to indemnify the plaintiff, but had also carefully 
excluded him from all right to act independently of the company 
in the matter of such suit by a provision in the policy that the 
'assured shall not voluntarily ~ssume any liability either before or 
after the accident, nor shall he, without the written consent of the 
company, incur any expense or settle any claim except at his own 
cost, nor interfere in any negot:[ation for settlement or in any legal 
proceeding conducted by the company on account of any claim.' 
When, therefore, it was notified of the accident and of the claims 
of the Hoekenbergs and Mrs. Jaeobson, the company wan called to 
act, either to deny that it was under any obligation in the matter, 
and leave the plaintiff and his son to conduct the defense in their 
own way and upon their own re~ponsibility for making a defense or 
settlement, as it should find expedient. I t  accepted the latter alter- 
native, took the business out of the hands of the insured, made its 
own settlement with the Hockenbergs, and took exclusive control 
of the defense to the suit of M!:s. Jacobson. Such conduct of the 
parties was tantamount to an agreement or mutual concession that 
the policy was intended to cover these claims for damages, and both 
parties have proceeded on that basis to a settlement with the ttock- 
enbergs, and on to a point midw'ty in the Jacobson suit; the insurer 
will not be permitted then to change front, abandon a defense it 
had undertaken, and escape liability on the plea that it has mis- 
taken the nature of its obligation." 

i 

TIMELY NOTICE OF LOSS IN AUTO]gOBILE INSU~ANCE:~(C. S. 
Brackett & Co. vs. General Acci¢:ent, Fire & Life Assur. Corp., 167 
N. W. Rep. 798.) The plaintiff! had an indemnity policy protect- 

8 
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ing it against loss from accidents occurring in the operation of 
automobiles in its business. One of its automobiles injured one 
Boll, who sued plaintiff for damages. The defendant company 
refused to defend the action, and the plaintiff paid the judgment 
which Boll secured against it. The plaintiff then brought this suit 
to secure reimbursement for the amount of Boll's judgment. 

The plaintiff's policy included these provisions: 

' ~C. The assured, upon the occurrence of an accident, shall give 
immedhate written notice thereof, with fullest information obtain- 
able at the time, to the corporation's head office at New York City, 
or to its duly authorized agent. 

" K .  No condition or provision of this policy shall be waived or 
altered except by written indorsement attached hereto and signed 
by the United States ~fanager, or the Assistant United States 
Manager, nor shall knowledge possessed by an agent or by any other 
person be held to effect a waiver of or a change in any part of this 
contract." 

The evidence showed that on the day of the accident the plain- 
tiff telephoned to the company's general agents all the details and 
was assured that the matter would be taken care of by them. 
Within ten days, the company's adjuster came to the plaintiff's 
office and again came on the thirty-fifth day after the accident with 
blanks which were filled out and taken away by the adjuster. The 
defendant made no claim that this notice of loss was untimely 
until over a mon~ later. 

| 

Under these conditions, the court held: That it was a question 
for the jury to decide whether the written noti'ce given on the 
thirty-fifth day after the accident was timely and in substantial 
compliance with provision C above. That ,  as to provision K, 
numerous authorities had held that ~ I t  applies only to those con- 
ditions and provisions in the policy which relate to the formation 
and continuance of the contract of insurance, and are essential to 
the binding force of the contract while it is running, and does not 
apply to those conditions which are to be performed after the loss 
has occurred, in order to enable the assured to sue on his contract, 
such as giving notice and furnishing preliminary proofs." That, 
as under this rule, waiver of written notice had been proved by the 
general agents acting upon the oral notice, plaintiff was entitled to 
recover. 

AUthORITY oF GENE~L AeENT TO " COVER" RIsK :--(Barrette 
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vs. Casualty Co. of America, Supreme Court of New Hampshire, 
104 Aft. Eep. 126.) Dubray applied to the local agent of the de- 
fendant company for employers' liability insurance, in connection 
with the taking down of a building which necessitated the use of a 
material hoist. The local agent forwarded the application to the 
general agent, who advised the former that the defendant company 
would "cover"  Dubray. The court held that the general agent had 
authority to "cover" such a risk. 

One of Dubray's employees was killed by a material hois/ and 
the administratrix recovered a judgment, which she attempted to 
enforce both against Dubray and the company. The policy for 
which application had been ma•e ha/[ been issued prior to the date 
of the accident, but it excepted risks in which a material hoist was 
used, as the defendant compaIty did not underwrite risks of this 
description. At the delivery cf the policy, the company did not 
notify Dubray of its refusal to cover such risks and of the exception 
in the policy relating thereto, and in fact the local agent gave him 
to understand that the policy protected him from all liability to 
employees. Dubray did not read the policy until after the accident. 

The court held that the company was at fault in not notifying 
Dubray, and also that Dubray was not at fault in not reading the 
policy because the risk had flr~t been " covered" by the general 
agent, as evidenced by the subsequent delivery of the policy. Under 
these circumstances, the court concluded that the defendant com- 
pany was estopped from denying its liability for the judgment; 
recovered by the administratrix of the deceased employee, and that 
Dubray was not liable. 

I%;[ISREPRESENTATION AS TO PREVIOUS CANCELL&TIOIq:--(]~nl- 
ployers Liability Assur. Corp. %~. Industrial Accident Commission, 
Supreme Cou~ of California, 171 Fac. l~ep. 935.) An employee 
met with an accident resulting in death, while employed on a ship 
in course of construction. The Industrial Accident Commission 
awarded compensation to the widow against the employer (John- 
son) and against the insurance carrier. The award was contested 
by the insurance carrier, who urged that the commission had no 
jurisdiction, upo n the grounds that the employment was maritime 
in character, and also that Johnson had obtained a policy by mis- 
representation. 

The court held that as the ship had not been launched, which 
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fact was stipulated by the parties, the California compensation law 
applied. In holding that the commission had jurisdiction to de- 
termine the validity of a workmen's compensation policy as between 
the employer and his insurance carrier, the court wrote: 

"Tha t  section (21 of the Constitution) authorizes the Legis- 
lature to ' create and enforce a liability on the part of all employers 
to compensate their employees for any injury incurred by the said 
employees in the course of their employment.' . . . This court is 
committed to the view that the language just quoted is to be read in 
the light of a liberal interpretation. A scheme of insurance for 
the protection both of the employer and the employee has been a 
part of virtually every workmen's compensation statute enacted in 
other jurisdictions prior to the adoption of our own constitutional 
provision. To permit the employer to limit his obligation by pro- 
curing an insurer--private or governmental--to assume the bur- 
den of p~yment, and at the same time to give the workman a direct 
right of recovery against the insurer, is, we think, a mode of de- 
fining the extent of the employer's liability, and therefore embraced 
within the power to 'create and enforce' such liability. The in- 
surer, assuming the risk voluntarily, is in privity with the em- 
ployer, and stands in his place. An adjudication of liability under 
the policy is a settlement of a dispute arising out of the liability of 
the employer to his employee. The right of the commission to make 
an award against the insurer, where the validity of the policy is 
conceded, has .never been questioned. I f  the commission may, in 
any case, make an award against one who has agreed to stand in the 
employer's place and protec~ him against claims by his employees, 
it must have the power to determine all questions of law and fact 
upon which the liability of the alleged insurance carrier de- 
pends . . . .  

" I n  the application or ' statement of particulars' furnished to 
the insurer, it was stated that no company had canceled or refused 
to issue workmen's compensation insurance in connection with the 
risk during the past three years . . . .  I t  appeared that these state- 
ments were not true, in that a policy had been issued by the New 
Amsterdam Casualty Company, and had been canceled by said 
company shortly before application made to the petitioner . . . .  
The statement with reference to the existence or cancellation of 
other insurance did not constitute a warranty. It was not con- 
tained in the policy itself, nor was it in ' another instrument signed 
by the insured and referred to in the policy, as making a part of it.' 
Cir. Code, Sec. ~605. There was no declaration in the policy that 
the violation of this provision should avoid it, and the breach there- 
fore would not affect the validity of the insurance unless the state- 
ment or representation was material." ' 

The court concluded that the reason assigned for cancellation wa, 
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an immaterial one so far as ~mother company was concerned and 
since the contestant (insurance carrier) had not proved the ma- 
teriality of the misrepresentation, the award must be affirmed 
against it. 

IMMEDIATE WRITTEN NOTICE IN PUBLIC LIABILITY INSURANCE: 
--(l~[cCarthy vs. Rendel eta]., Supreme Judicial Court of Massa- 
chusetts, 119 N. E. Rep. 188.) The Travelers Insurance Company 
issued a public liability policy to a copartnership, Rendle & Stod- 
dard (assured). The policy contained the following clause: 

" T h i s  agreement is subject to the following conditions: D the 
assured upon the occurrence of an accident shall give immediately 
written notice thereof to the company, or to its duly authorized 
agent, with the fullest inform~,tion obtainable. He shall give like 
notice with full particulars of :any claim made on account of such 
accident . . . .  " 

On 5anuary 6, 1915, the pla:intiff (McCarthy), in the employ of 
a park commission, was injure~[ while lawfully upon the premises 
of Rendle & Stoddard, whom he did not notify at the time. Their 
foreman learned of the accident the same day and notified them 
within a week. The plaintiff returned the next day to his duties 
at the workshop of Rendle & Sioddard, and remained at work until 
January 14, when he stopped working because his injury developed 
seriously. His attorneys mailed a letter to Rendle & Stodclard, 
which they forwarded the same day to the insurance company, who 
received the letter on Jannuary 29. As this was the first notice of 
the accident, the company obje:ted that it came too late. 

The court took cognizance of the fact that Rendle & Stoddard 
knew of the occurrence of the accident from their foreman at least 
fifteen days before reporting it to the company. The court com- 
ments upon the phraseology of the clause quoted above and notes 
that immediate notice Of the occurrence of an accident is required 
regardless of any claim for da-mages, in order to secure material 
facts and names of witnesses at the earliest date. The plaintiff 
had secured a judgment against the assured and this was an action 
in equity to recover this judgment against the insurance company. 
Holding that the doubts of the assured as to the existence of either 
injury or liability to McCarthy cannot be construed to deprive the 
insurance company of its contractual rights to immedate notice, 
the court dismissed the action as to the insurance company and held 
the assured solely liable. 
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ABSTRACT OF TIIE DISCUSSION OF TI:[E PAPEP~ READ AT 
THE PREVIOUS ~/[EETIq~G. 

A NEW CRITERION OF ADEQUACY OF EXPOSURE--ALBERT H.  :~f0WBRAY. 

voL. IV, P~GE 263. 

WRITTEN DISCUSSIOI~. 

:~R. WILLIA]~f LESLIE: 

This paper deals with the application of the Tchebycheffian cri- 
terion to empirical probabilities of tmzard derived from workmen's 
compensation data. I t  presents a practical method of analyzing 
by means of this criterion the data used i n constructing compensa- 
tion rates. 

The value of mathematical tests to supplant, or at least supple- 
ment, the judgment now used in combining experience and deriv- 
ing pure premiums for compensation insurance is evident to any- 
one familiar with either the present method of rate-making or the 
many inconsistencies found in applying the rates appearing in our 
compensation manuals. 

The particular test here described is one for measuring the pay- 
roll exposure necessary to give a predetermined degree of accuracy 
in the pure premium or, with a given exposure, for calculating the 
degree of accuracy in the resulting pure premium. As Mr. Mow- 
bray points out, however, inadequacy of exposure is only one of the 
elements entering into the present necessity for the use of judg- 
ment in rate-making. Even were this not so the test here described 
would not do away with the necessity of using judgment in group- 
~ng classifications and erecting pure premiums where the exposures 
are inadequate. Its value lies in the guide it affords in the use of 
judgment, both in furnishing a measure of the extent of departure 
from the indicated pure premium warranted by the paucity of the 
data and also in giving the exposure which should be obtained by 
appropriate grouping of classifications to give dep.endable pure 
premiums. If  it is based upon sound principles, it should prove 
of great assistance in rate-making. 

The weak point in the application of this criterion to workmen's 
compensation experience lies in the assumption that the hazard 
probabilities constitute a Bernoullian Series. !~Ir. Mowbray recog- 
nizes this weakness, as witness the following quotation : " . . . after 
due allowance and correction has been made for disturbing factors 
(such as 'increasing cost,' 'industrial activity,' and other items 
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considered at the last rate c, onference) the first may perhaps be 
taken as approximately true. Indeed, its approximate truth when 
so corrected seems to be a f~iidamental requirement of prospective 
rate-making." In this statement "the first" refers to the assump- 
tion regarding the constancy of the probability of hazard through- 
out the period observed." The formula derived by Mr. Mowbray is 
a development of the application of the criterion of Tchebycheff 
to a Bernoullian series and we cannot, in the absence of proof to 
the contrary, assume that it would give even approximately accu- 
rate results if the probability of hazard should not remain constant. 

In the absence of any kncwledge of the true facts, and in the 
light of the accepted methods of making rates for compensation in- 
surance on the basis of the ratio of total combined losses (with 
appropriate adjustments) to total combined payroll, we might be 
justified in accepting the approximate truth of the assumption of 
a Bernoullian series. I t  seems to me, however, that further inves- 
tigation on this point is warranted before applying the criterion in 
~ractice. 

Arne Fisher in his "Outline of a Method for Determining Basic 
Pure Premiums," reported in the Proceedings, ¥ol. II, p. 394, casts 
a doubt upon the identity between a Bernoullian distribution of 
occurrences and a workmen's compensation loss series. He suggests 
an actual test of the stability of the series of losses for each classi- 
fication, but under present c,)nditions of rate-making, such a test 
of the stability of the pure premiums is impractical. 

Albert W. Whitney in his article "The Theory of Experience 
Rating," published in the Proceedings, Vol. IV, p. 274, deals with 
the theory that each risk within a particular classification has its 
own real risk hazard and that these risk hazards group themselves 
about the real class hazard according to some law of frequency. If  
this is a true hypothesis then the series is not a Bernoulian series 
because the probability of hazard is not constant but fluctuates from 
risk to risk within the classification. 

Not only does our practical experience teach us that there is very 
probably a fluctuation in the probability hazard from risk to risk 
within a given classification, but my personal observation of certain 
large risks, over a period of several years, indicates to me that the 
risk hazard fluctuates from year to year, due to changing condi- 
tions for which as yet appiopriate modifications have not been 
established. ,: 

Perhaps 5Ir. Mowbray cont;emplates a reduction to the Bernoul- 
lian series by means of judgment corrections applied ~o cases show- 
ing pronounced and evident variations in the risk hazards, but it 
seems to me that such corrections can at most affect but a rela- 
tively small number of risks and if the probability of hazard to 
begin with is not appro×ima~ely constant for all risks within the 
class, then these more or less sporadic adjustments will not convert 
the data into a Bernoullian t~eries. 
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These facts indicate to me that the experience for the majority 
of our manual classifications probably does not embrace a constant 
probability throughout the period observed. Furthermore I can- 
not entirely agree with Yr. Mowbray that such a conclusion is in- 
consistent with the theory of our present system of prospective rate- 
making. In  this connection I believe we must assume that the 
modifications for increasing cost, etc., as well as the various state 
differentials have been accurately determined so that our "se ts"  
or "samples"  of experience (each constituting the experience un- 
der policies of a particular year of issue in a particular state cover- 
~ng various risks falling within the same classification), when cor- 
rected and reduced, each contain the same average probability of 
hazard. I f  there is no variation within each set then the experi- 
ence would constitute a Poisson series. In  our scheme of prospec- 
tive rate-making we form a mean or average classification rate from 
past experience which we hope, in view of the above referred to 
modification factors, will properly represent the average rate for 
the classification under consideration. From the theory of prob- 
abilities, we know that the mean of a Poisson series with varying 
probabilities is equal to the mean of a Bernoullian series whose con- 
stunt probability is the arithmetic mean of the varying probabili- 
ties of the corresponding Poisson series. Therefore regardless of. 
whether or not our loss data represents a Bernoullian or a Poisson 
series, the present method gives a true prospective class rate upon 
the assumption that the modification factors and the law differen- 
tials are accurate. 

In applying this class rate to individual risks the several schemes 
which have been adopted to adjust it  to the varying hazards of the 
risks within the class seem to give further evidence of the varying 
risk hazard and to me seem to be a tacit admission that the loss 
series is not normal. 

A very interesting feature of Mr. l~owbray's paper is his adop- 
tion of the pure premium as a basis for a probability. That it  sim- 
plifies the procedure in applying the criterion is quite evident. 
Whether or not it  is logical is not quite so clear. 

The probabilities dealt with in the paper, and generally met with 
in practice in connection with compensation hazards, are quite 
small. Suppose, however, the following purely hypothetical case 
existed : 

Out of each thousand soldiers engaged in the war, seventy die 
from one cause or another during the year and an average death 
benefit of nine thousand dollars is paid. I f  the average annual 
earnings of each soldier are six hundred dollars, what is the prob- 
ability that 100 per cent. of the payroll unit  will be required for 
death claims arising out of the expenditure of that unit. I t  is read- 
ily seen tha~ the value of the probability exceeds unity, although 
the probability of death is only seven one-hundredths. 

I f  Mr. ~Iowbray's expression for a probability is a logical one, 
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how is a result such as the above explained ? If each of the events 
in the denominator is equally likely and they constitute the whole 
range of possible events how can the above situation arise ? 

~. A~:NE FIBSER : 

Mr. Mowbray is one of the few actuaries in this country who has 
made an attempt to extend the application of mathematical analy- 
sis to actuarial and statistical work beyond the common rules and 
comparatively elementary met?aods usually employed by the actu- 
aries of the life assurance corc panies. I think that it will be ad- 
mitted that invalidity and sickness assurance require more refined 
mathematical methods than those required in ordinary life assur- 
ance calculations, and the statisticians and actuaries of our society 
need a far more extensive mathematical training than that usually 
attained by an actuary of a life company. 

I t  is, therefore, very pleaslng to note that Mr. Mowbray in this 
article strays away from the well-beaten paths of his colleagues in 
the life branch, several of whom are, as I once upon a time asserted, 
suffering from what the Italian philosopher, Morselli, has called 
" t h e  sterilization of the mind." 

Taken as a whole, I agree wi~h the conclusions of the author, but 
a few points may perhaps be subjected to a more critical analysis. 
Mr. Mowbray makes frequent u~3e of the term " homogeneous," with- 
Out defining what he means by homogeneity in statistical series and 
mass phenomena. As far as I can judge, his classification of sta- 
tistical data is rather of a subjective kind. What Mr. Mowbray 
would call homogeneous another statistician might indeed consider 
as heterogeneous. Homogeneity, if such a thing can be said to 
exist in statistical observations, is not a fixed and universal notion, 
but is a varying element in itself, since it is evident that there are 
various degrees of homogeneity. We might, for instance, ask 
whether the Mongolian race is more homogeneous than the White 
race. All statistical analysis is in its last instance simply a study 
of variation, this latter word taken in its most general sense. The 
majority of statistical mass phenomena exhibit a tendency to clus- 
ter around certain norms. But this clustering tendency varies with 
the statistical object. An interesting example is offered in anthro- 
pometric measurements. Measurements of recruits from various 
countries show decided variatic.ns of clustering tendencies around 
certain norms, as for instance ~round the mean value. And even 
inside each locality we find great variations. Probably one would 
term the measurements of recruits from a snug little country like 
Denmark as homogeneous. But, strictly speaking, this is not the 
case. I f  we take the members of the regiment of the Royal Guards, 
none of whom are below 6 ft. 2 ' in. in height, we will find a much 
denser clustering around the mean than in the case of the other 
arms of the service. Unless we are able to express this varying 
degree of homogeneity by mesns of abstract numbers, the volu- 
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ruinous verbalisms about "homogeneous" material, of which achl- 
aries and statisticians are so fond of speaking, becomes to a very 
large extent a matter of personal judgment. 

Personally, I prefer file term "stabil i ty" to that of "homoge- 
neity." This is also a variate, and the question arises as to how we 
shall measure this varying degree of stability. One of the simplest 
and speediest test is by the so-called Lexian-Charlier dispersion 
theory. To quote from Charlier, "when a statistical homograde 
series is given (as, for instance, the rates in compensation insur- 
ance) the first task of the statistician is to compare it with the 
series which in the given case should follow as the consequence of 
the Bernoullian Theorem. If  the series agrees with this theorem 
it demands, beyond the determination of errors due to random 
sampling, no explanation is necessary--as little as it is necessary 
to ' explain' why in coin-tossing a head and not a tail appears in a 
certain case." 

I should have wished that lV[r. Mowbray had made use of this 
simple and quick method to test whether the series with which he 
is dealing are Bernoullian series or not. As it is, we are--as far 
as I can see--forced to rely upon ~[r. Mowbray's personal subjec- 
tive judgment, which, no matter how excellent and keen it may 
be, nevertheless does not come up to the exactness of the cold and 
impersonal analysis by purely objective methods. 

Assuming, however, for the moment that Mr. Mowbray's per- 
sonal subjective judgment is so keen that it can be substituted for 
the more careful and conservative methods of the objective analy- 
sis, we shall, in the absence of further information about the spe- 
cific details of the data, also assume that the series with which he 
is dealing are Bernonllian series. Mr. Mowbray now makes use of 
the criterion of Tchebycheff to test the probability of deviations 
from the indicated empirical rates. Mr. Mowbray could have sim- 
plified his calculation somewhat if he had used the formulas on 
pp. 110-111 of my book on "Probabilities" instead of the formulas 
on page 108. As a matter of fact, I have on p. 111 used Tcheby- 
cheff's criterion to prove the Bernoullian Theorem. However, this 
is a mere matter of taste and does not alter the final results as 
reached by the author. Moreover, the application of Tchebycheit's 
criterion is very conservative, inasmuch as it over-estimates by a 
wide margin the limits inside which the expected deviation may 
occur. The criterion, at least in the form used by Mowbray, how- 
ever, does not give us the means to determine the probability of the 
occurrence of a specific deviation. 

I trust, therefore, that Mr. l~{owbray will pardon me for showing 
how such probabilities can be shown in tabular form as frequency 
functions and also in graphical form by means of frequency curves, 
which, of course, only are plotted from the computed values of the 
various probabilities. Space forbids me to give the theory and the 
necessary formula from the theory of the frequency curves of homo- 
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grade statistics, and I shall limit myself to giving a few actual 
numerical results relating to 1:he statistical data on p. 270, as fur- 
nished by Mr. CQgswell. 

The contingencies in question are, with the possible exception of 
certain temporary d/sability benefits, events which in the language 
of mathematical statistics are ~ermed as "rare events," or events 
whose probability of occurrence is small, 4. e., less than, say, .005. 
Hence we are, unless we had an infinitely large payroll exposure, 
dealing with what is known as the "Law of Small Numbers." This 
law, so termed by the Russian statistician Bortkiewicz, was origi- 
nally introduced by %he French mathematician, Poisson, and has 
of late years been extended and perfected to a very high degree by 
the members of the modern Scandinaviin school of mathematical 
statistics. Its importance is especially in the theory of risk, much 
greater than that anaehronis~ which a lot of actuaries and statis- 
ticians usually call " the law of averages," a vague and nebulous 
product of the brains of some academicians, and which, like the 
ghost in "Hamlet," stalks through the majority of actuarial and 
statisticaI writings in this courLtry. The " Law of Small Numbers" 
is represented by frequency curves of the Poisson-eharlier or the 
Poisson-JSrgensen type. 

As the first illustration I take the' death losses in classification 
2286. Following the'procedure by Mr. Mowbray, let us take $3,000 
as the unit of a death loss, We then have: 

s=sample  set exposed =13,198 units equivalent to about $39,- 
600,000. 

r e=number  of observed attributes in the sample=2.364 units 
equivalent to $7,091. 

q~indica ted  probability or statistical frequency---.000179. 
We might now ask: What is the probability to obtain, say, x 

favorable events in a second sample of the same size ? Or, stated 
in a slightly different form: What is the frequency curve, F(x), 
of this sample ? 

This Poisson-Charlier cure is of the form: 

F(x) =~(x) + BJW,(x) + BJ,~¢(x) + . . .  

which has the important property to vanish for all negative values 
of x. 

I give below the numerical values of this curve. 
X means here the amount of a loss expressed in units of $3,000, 

and F(x), which is a function of x, is the probability of the oc- 
currence of such a loss. 

By means of the well-known Gamma Functions it is also possi- 
ble to interpolate values in this table.* Suppose we wanted to find 

* The ordinary interpolation foTmalas as based upon the finite difference 
formula of Newton fail to render service here. 
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the probability that a loss would fall between, say, $5,400 and 
$6,000. An actual computation or interpolation by means of 
Gamma Functions gives us .0526908 as the probability of the occur- 
rence of such a loss. Likewise we would find a value equal to 
.0408415 as the probability of the occurrence of a loss between 
$9,000 and $9,600. Similar interpolations can be carried out for 
arbitrary values of the different losses. 

Lo~. ~. .~(z). 

Below $1,500 . . . . . . . . . . . . . . . . . .  0 .094043 
$1,500- 4,500 . . . . . . . . . . . . . . . . . .  1 .222318 

4j500- 7~500 . . . . . . . . . . . . . . . . . .  2 .262780 
7,500-10,500 . . . . . . . . . . . . . . . . . .  3 .207072 

10,500-13,500 . . . . . . . . . . . . . . . . . .  4 .122379 
13,500-16,500 . . . . . . . . . . . . . . . . . .  5 .057861 
16,500-19,500 . . . . . . . . . . . . . . . . . .  6 .022797 
19~500-22,500 . . . . . . . . . . . . . . . . . .  7 .007699 
22,500-25,500 . . . . . . . . . . . . . . . . . .  8 .002275 
25,500-28,500 . . . . . . . . . . . . . . . . . .  9 .000598 

28,500-31,500 . . . . . . . . . . . . . . . . . .  10 .000141 
31,500-34,500 . . . . . . . . . . . . . . . . . .  I I  .000030 
34,500--37,500 . . . . . . . . . . . . . . . . . .  12 .000006 
37,500ormore . . . . . . . . . . . . . . . . . .  13 .000001 

Sum: 1.000000 

The interesting point of the above table is, however, the evidence 
of marked variations due to random sampling in spite of the com- 
paratively large payroll. The carve is decidedly skew, as is seen 
from a mere glance of its graph (Fig. 1). I f  we were to fit the 
curve to a normal curve with standard deviation or Bernoullian 
dispersion equal to ~/spq we would obtain a symmetrical curve. I 
shall not dwell at  a closer discussion of a comparison between these 
two curves at the present, as I intend to discuss the gross fallacy 
to fit skew frequency distributions by means of the normal curve 
in one of the illustrations immediately following. 

F r o .  1. 

i POIS~;ON-CP1ARLIER FREQUENCY CURVE OF 
,2S0 DEATH LOSSE$ IN CLASSIEICATION 2281 
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Let us in the meantime examine the frequency curve for death 
losses in classification 2222. We have here, using the same nota- 
tion as above: 

m ~ 8.804 
s =  21,781 
q ~ 000404 

Our object is to find the frequency curve of this sample. I shall 
only give the table of F(x) in summary form, as the run of the 
variations can fully be seen from the graph in Fig. 2. The numer- 
ical values are (in groups of 7) : 

=, F(z). 

0 -6  .225610 
7-13 .710171 

14--20 .063890 
20 and over .000329 

:From the graph it might at: a f;rst glance appear that the curve 
is almost normal in character. This, however, is an optScal illu- 
sion, due to the fact that the drawing is made on a very small scale. 
I f  we consult the actual table we find, however, a decided skew- 
ness. This is also seen from fhe figure where the range to the left 
of the maximum value or the mode amounts to about 8 intervals 
or units, while the range to the right of the mode is more than 15 
intervals. I f  the curve had been of the normal type the left half 
of the range should have been equal fo the right half. 

POI88ON-OHARLIER FREQUEFICY, CURVE OF 
.~.~ DEATH LOSBE8 IN CLA88WICATION ~22  
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Polsson-Char l ie r  l~requehcy Curve of D e a t h  Losses  in Classif icat ion 
2222. 

FIG. 9.. 

As a different illustration I take the permanent total disability 
losses in classification 2660. :[ have been infdrmed that  the aver- 
age loss of that kind of inva]idity is about $4,000. In order to 
simplify the computations so as to work with round numbers, I 
have chosen $3,950 as the unit  loss. Whether this be exact or not 
has no bearing, however, on the, construction of the frequency curve. 
Using this unit  we have: 
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s ~ 1 9 , 9 8 5  (equivalent to a payroll of about $79,000,000) 
m ~ 0 . 9  
q ~ .000045 

I give below a table of the frequency function: 

F(x). 
0 . . . . . . . . . . . . . . . . .  406570 
1 . . . . . . . . . . . . . . . . .  365913 
2 . . . . . . . . . . . . . . . . .  164661 
3 . . . . . . . . . . . . . . . . .  049398 
4 . . . . . . . . . . . . . . . . .  011115 

5 . . . . . . . . . . . . . . . . .  002001 
6 . . . . . . . . . . . . . . . . .  000300 
7 . . . . . . . . . . . . . . . . .  000039 
8 . . . . . . . . . . . . . . . . .  009002 

The graph of the curve is shown in Fig. 3. 
I n  fact, it is a one-sided curve. 

I t  is decidedly skew. 

.440 " I ~,. 
/ " ~ ' / ~  I ~, POIBBO,q-CHARtIteI:I F[~EQUENCY OUI]VE OF PERM. TOTAL 

.320 \ i \ \  
1 

,l 

/ 
/ i "%._ 

- i  0 1 2 3 4 5 
FIG. 3. Poisson-Charlier ~'requency Curve of Permanent  Total Disabili ty 

Losses in Classification 2660. I l lus t ra t ing the error to fit the " L a w  of 
Small l~Tumbera ' '  by a Gausslan :Normal Error  Curve. (Dotted curve repre- 
sents the Gaussian and full drawn line the Poisson-Charlier Curve.) 

We shall now see how the Gaussian normal would fit this fre- 
quency distribution. I have fitted the Gaussian curve to the data 
in order to show the gross fallacy a number of statisticians and 
actuaries make themselves guilty of in insisting to use this curve. 
This fallacy has of late been accentuated by the recent articles of 
Pro~essor Whitney and Mr. Michelbacher on experience rating. I f  
I have understood rightly the trend of these articles, their authors 
throughout employ the formulas for the Gaussian normal distribu- 
tion. Let  us see how this will turn out in the present case. The 
standard deviation is in this ease given by the formula:  

a--~/sqp~/19985X.OOOO45X999955~.9482o. 

The mean or the origin of the curve is equal ~o sq---~.8993~5. 
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Since only about two third~, of the Gaussian curve is included 
between the two ordinates corresponding to the abcissas--a  and 
-~-a, that is between the abcis.~as--.94820 and-}-.94820, as reck- 
oned from mean as Origin, it is evident that  a goodly part of the 
curve will fall in the region of negative values of the abcissa. This 
is shown by an actual calculation of the normal curve values as 
given in the following table: 

Interval 

Below 

:From - -  3 to 
From - -  2 to 

:From - -  1 to 

:From 0 to 

:From 1 

From 2 
From 3 
:From 4 
:From 8 

_h~(x). 

- - 3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 0 0 0 3  

- - 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 0 1 1 0  

- - 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 ' 2 1 4 6  

0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 8 7 ~  

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 7 0 6 6  

io ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 4 8 0  

to 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 1 7 8  

to  4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 1 0 9 0  

t o  5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 0 0 5 3  

a n d o v e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  000~ ,2  

This table shows that 17.121 per cent. of the curve corresponds 
to negative values of the variate, a fact which is also strikingly 
illustrated in the graph of the normal curve where the tail piece 
to the left falls over negative values of the abcissa. This means, 
of course, the presence of negative losses or actual gains. In other 
words, the insurer would, if the hypothesis of a normal distribution 
was true, encounter actual gains from certain death claims. This 
is too good to be true, and coramon sense shows the absurdity of 
such results. In spite of the comparatively large payroll in the 
class--about $79,000,000--it is evident that on the hypothesis of 
a normal distribution we encounter a decided negative piece of the 
tail of the Gaussian curve. I t  would be of great interest to know 
what Professor Whitney and Mr. Michelbacher actually have done 
with this annoying tail-end of ;he Gaussian curve. Such absurdi- 
ties do not occur when we use thee Poisson'Chariier frequency curve, 
which, as already stated, has the property to vanish for negative 
values of the variates. 

As a final illustration, I shall take a somewhat different exam- 
ple. Suppose that we 'were to investigate the variations in the per- 
manent partial disability losses in the classification ~660 on a pay- 
roll of $1,000,000. Taking in conformity with Mr. Mowbray 
$1000 as the unit  loss, we have: 

• s ~  1000 
q-~-.000097 or .001 approximately. 

This is a decidedly skew distribution, as is seen by a glance from 
the values of s and g. I shall construct the curve for intervals of 
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losses of $200, that is, 0.2 of the original unit as chosen by Mr. 
Mowbray. Using the method of interpolation by Gamma Func- 
tions we shall have the following values of F(x)  : 

x. F(z). 

0 .0  . . . . . . . . . . . . . . .  3 5 5 3 8 9  

0 .2  . . . . . . . . . . . . . . .  2 4 4 2 1 8  

0 .4  . . . . . . . . . . . . . . .  1 5 9 4 6 0  

0 .6  . . . . . . . . . . . . . . .  0 9 9 9 0 9  

0 . 8  . . . . . . . . . . . . . . .  0 6 0 4 7 0  

1 .0  . . . . . . . . . . . . . . .  0 3 5 5 3 0  

1.2 . . . . . . . . . . . . . .  , 0 2 0 ~ 5 2  

1 .4  . . . . . . . . . . . . . . .  0 1 1 3 9 0  

1 .6  . . . . . . . . . . . . . . .  0 0 6 2 4 4  

1 . 8  . . . . . . . . . . . . . . .  0 0 3 3 0 0  

2.0  . . . . . . . . . . . . . . .  0 0 1 7 7 7  

• . F(z) .  

2 .2 . . . . . . . . . . . . . . .  0 0 0 9 2 5  

2 .4  . . . . . . . . . . . . . . .  0 0 0 4 7 3  

2 . 6  . . . . . . . . . . . . . . .  0 0 0 2 7 9  

2 .8  . . . . . . . . . . . . . . .  0 0 0 1 2 0  

3 .0  . . . . . . . . . . . . . . .  0 0 0 0 5 9  

"3 .2  . . . . . . . . . . . . . . .  0 0 0 0 2 9  

3 .4  . . . . . . . . . . . . . . .  0 0 0 0 1 4  

3 .6  . . . . . . . . . . . . . . .  0 0 0 0 0 7  

3 .8  . . . . . . . . . . . . . . .  0 0 0 0 0 3  

4 .0  . . . . . . . . . . . . . . .  0 0 0 0 0 1  

Let us again try to see how the Gaussian distribution would flt 
these results. The mean is here equal to sq. ~ 0.1, while the stand- 
ard deviation or Bernoullian dispersion amounts to 0.316234. The 
table of F ( x )  is as follows: 

1 . 0  . . . . . . . . . . . . . . . . .  0 0 0 ~  

0.8 . . . . . . . . . . .  . . . . . .  0 0 4 4  

0 .6  . . . . . . . . . . . . . . . . .  0 2 1 8  

- - 0 . 4  . . . . . . . . . . . . . . . . .  0 7 2 3  

- -  0.2 . . . . . . . . . . . . . . . . .  1 6 1 0  

0 .0  . . . . . . . . . . . . . . . . .  9 3 9 9  

z. F(~). 

0 .2  . . . . . . . . . . . . . . . . .  2 3 9 9  

0 .4  . . . . . . . . . . . . . . . . .  1 6 1 0  

0 .6  . . . . . . . . . . . . . . . . .  0 7 2 3  

0.8 . . . . . . . . . . . . . . . . .  0 2 1 8  

1.0 . . . . . . . . . . . . . . . . .  0 0 4 4  

1 , 9  . . . . . . . . . . . . . . . . .  0 0 0 6  

The mode of the normal curve falls at x ~ 0.1. I t  is not neces- 
sary to go into details to show the utter impossibility to attempt 
to fit this distribution by means of a normal curve, which is also 
sl~own at a glance from the graph in Fig. 4. 

Almost from the very organization of this Society, I have pleaded 
~or the introduction of more refined mathematical statistical meth- 
ods in compensation insurance than those commonly used by the 
life actuaries. I have always insisted that most of the frequency 
distribution~ of losses around the average values were essentially 
skew distributions, because we were dealing with the " L a w  of Small 
Numbers." If  I had chosen to select my examples from medical 
statistics relating to inoculation and sample tests on the effect of 
various vaccines, or if I had selected my numerical examples from 
the realm of biology, I could easily have shown that my assertions 
were true. However, it is quite likely that I would have been told 
that while such things were true in biology they were not neces- 
sarily true in compensation insurance. Unfortunately, I did not 
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have access to any of the statistical data used by the various rate- 
making experts, so I had to a[icle my time. Mr. Mowbray and Mr. 
Cogswell have, however, now supplied me with some authentic data, 
which has put some very exce, llent ammunition in my hands, not 

.360 t 

.300 [ 

I 

120 
I 

, ~  .060 

-1~0 -.S-.6-.4 -.2 0 

POI880N-C:HARLIER FREQUEbI:.Y CURVE FOR PERMA'NE~T 
p~a RTIAL DI~,ASILITY LOSSE,S ON A 8AMPLE ~ ROU. OF $1j000~000 CLASSIFICATION 2660 

' : , , ' x ,  . 

.2 .4 .6 .8 1.01.21.41.6 
Fro. 4. Poisson-C"narlier Frequency Curve for Permanent Partial  Dis- 

ability Losses on a Sample Payroll of  $1,000,000 in Classification 2660. 
Dotted curve represents the fit according to a Gaussian Normal Curve. Full 
line curve represents the Poisson-Charlier distribution. 

only to defend my previous statements, but also to attack some of 
the methods of my adversaries, if occasion should make this neces- 
sary. For ~his reason I feel very grateful to Mr. Mowbray for hav- 
ing presented his valuable article to the members of this Society. 

~l:R. ALBERT :H. MOWBRAY: 

(AUTtIOR~S R:EVI]~W OF DISCUSSION',) 

I am very much gratified to find that my paper has produced 
two such thoughtful discussions as those presented by Mr. Leslie 
and Mr. :Fisher. I am also p]eased to note that both my critics 
recognize the tentative way in Which the results mere put forward 
rather as a pioneer effort in guiding the attempts at solution of the 
problem of compensation rate-making than a complete solution of 
the intricate problem discussed. 

Mr, Leslie points out that the criterion is" applicable only when 
the hazard probabilities constitute a Bernoullian series and he feels 
that the hazard probabilities rather constitute a Poisson series. I 
cannot agree with him in this regard, as it .seems to me that prob- 
abilities in actual fact very nearly correspond to a Lexian series; 
but I expressed the view that our various factors employed tended 

9 
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to reduce the series to a Bernoullian type, on the assumption that 
such a type was fundamental to our present system of rate-making. 
To this Mr. Leslie also takes exception, holding that we may apply 
our present methods equally upon the basis of the probabilities 
forming a Boisson series, because the mean of a corresponding 
Poisson and Bernoullian series is the same. I must confess to a 
much less familiarity with the general dispersion theory than I 
would like to have, but, if I correctly understand the matter, the 
fundamental characteristic of a Poisson series as distinguished from 
a Bernoullian is that in the former the hazard probability is vary- 
ing and in the latter it is constant. I t  does not seem to me that 
the mere fact that in the past the mean of a number of varying 
probabilities approaches a constant value justifies us in using that 
for the future unless we assume that that hazard is to remain con- 
s~ant in the future. This, it seems to m% is equivalent to the as- 
sumption of a Bernoullian series, and I think that is what Mr. 
Fisher refers to throughout as determining the question of stability.. 

Mr. Fisher criticises, and I think with considerable justice from 
his point of view, my use of the word " homogeneity" in this paper, 
suggesting in lieu thereof the term " stability." From the mathe- 
matical standpoint )fr. Fisher's suggestion is not in the least ob- 
jectionable, and yet I am not sure but that, from the practical 

~ o i n t  of view, the term " h o m o g e n e i t y "  is preferable. The classi- 
cation of risks is a problem for underwriters and we have as the 

first basis a number of manual classifications. I t  is highly improb- 
able that as applied to the individual risks classified, as, for exam- 
ple, machine shop, Mr. Fisher's tests would show any real homoge- 
neity or stability in the class; yet when the problem of rate-making 
is under way we have no means of analyzing generally the experi- 
ence making np a classification. We, of course, are aware that the 
wire drawing experience in Massachusetts, for example, is domi- 
nated if not actually controlled by the experience of the American 
Steel and Wire Company and that the experience in the electrical 
apparatus classification in that same state, to use another example, 
is dominated by the experience of the General Electric Company; 
but these are rare instances and generally we cannot go back of the 
classification experience reported to us, and must therefore assume 
that such experience is homogeneous, perhaps using the term in 
the way in which we would use it of the Chinese race as compared 
with other races, notwithstanding that there may be a great varia- 
bility within the race itself. When, however, we pass beyond the 
boundaries of the individual classification and combine the experi- 
ence for several classifications we are taking a further step and the 
little homogeneity which may be present in the single classification 

• may be further disturbed by the addition of other material, even 
on the basis of assumed analogy of hazard. 

As rate-making is carried on today, both time and money are 
lacking for mathematical test of stability along the line suggested 
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by Mr. Fisher. This may be a future development, but, personally, 
I doubt if we can hope for a~ much, at least until mathematical 
methods are better known and mathematical statistics has the 
appreciation of the public. The executive officers of the companies 
are not trained in such mattei's. Heretofore they have entrusted 
the rate-making to underwriters and rate-making has been wholly 
a matter of what ]~[r. Fisher terms subjective judgment. Gradu- 
ally the actuary has been entrusted with a larger part in the rate- 
making work, but attempt at too much refinement may tend to 
deprive the actuary of the position he has so far attained in this 
respect. I t  seems to me the need of the hour in many ways is the 
popularization of mathematica.~ statistics through the preparation 
of treatises in popular form which will tend to familiarize the gen- 
eral public with these methods: supplemented by careful scientific 
treatises of the kind put forth by Mr. Fisher to train mathemati- 
cians in the more advanced theory of the work. 

I do not mean by this that we should encourage those who do 
not properly understand statistical mathematics to try to use them. 
Such work would probably produce startling results. Rather, I 
would like to see the public taught that such methods exist and 
produce truer results, so that it will come to accept the necessity 
for their use as it does enginee::ing mathematics, or the reserve in 
life insurance, or generally the use of mortality tables, when it 
really does not understand in a~y but the most superficial way the 
use that is made of them. The public is generally disposed to look 
upon statistics as a field where ~very man can and should make his 
own analysis and deductions from the figures as they stand and 
where "hifalutin'" mathematical formulae are all "~ommyrot." 
Too many so-called "practical" ~t~sticians are prone to encour- 
age this idea. 

I must admit that the form of theorem referred to by Mr. Fisher 
would have been simpler for use in preparing the table, although, 
perhaps, the process might not tLave been entirely as clear to those 
with less experience, for whom the paper was in part designed. 

I am also disposed to agree with ~[r. Fisher that we can get 
much further by frequency curve methods such as he uses than 
this paper attempts to carry us. In the huffy-burly of a rate re- 
vision as carried on at the present day, it is hopeless to undertake 
such work, for the frequency curves would have to be prepared 
practically for each of the several sets of data before the commit- 
tee. I t  has seemed to me, howe'Ter, that there was need of a sim- 
ple rule of thumb which would be safe, which might act as a re- 
straint against, on the one hand, too great confidence in insufficient 
data, and, on the other, too great fear of serious results where the 
statistical data, even of considerable volume, runs counter to pre- 
conceived notions. A rule to meet present day requirements must 
therefore be given in the somewhat blind fashion in which the 
problem has been attacked here, without precise knowledge of the 



132 DISCUSSIO!V. 

particular data to which it is to be applied. If  it give a safe indi- 
cation of the dependability of the data, then all the purposes for 
which it was,undertaken have been carried out. 

A large part of Mr. l~isher's discussion is not directed particu- 
larly at the subject matter of the paper, but is devoted to the use 
of statistical data quoted in the paper in illustraion of frequency 
curve work based upon the use of Charlier A and B type curves. 
This is very interesting and useful, and I think Mr. Fisher de- 
serves our thanks for having given it to us. Although I have not 
made extensive search, I have not been able to find anywhere 
clearly stated the fundamental equations of the Charlier A and B 
type curves used by Mr. Fisher and their law of development. 
Might I suggest that Mr. Fisher would do a most useful service 
for us all if he would give us in compact form the equations of 
these curves and their developments F 

Mr. Leslie takes issue with my suggestion in proposing that we 
might express our probabilities with reference to payroll exposure, 
and to prove that the suggestion is illogical uses a rather curious 
and admittedly hypothetical illustration. I t  would require, per- 
haps, no more forced illustration to prove that our present method 
of stating the probabilities of life and death are illogical. Of 
course, if we were to write insurance of the type Mr. Leslie uses 
on a payroll basis and attempt to express the probabilities as I have 
suggested, we would obtain results which are not interpretable in 
accordance with our established theory, of probabilities. But this 
is merely a demonstration of the unquestioned fact that if we wish 
to use our present developed theory of probabilities our funda- 
mental definitions must be adapted so that they will not be in con- 
flict with such a theory. I am disposed to believe that throughout 
the general range of practical use the suggestion I have made for 
defining our probabilities squares with the fundamental law. 
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T]~E THEORY OF EXPERIENCE RATING---ALBERT W. WHITNEY. 
voL. iv, PAGE 274. 

THE PRACTICE OF EXPERIENCE RATING---G. F. I~ICHELBACHEE. 
¥OL. IV, PAGE 293.  

WRITTE:~ DISCUSSION. 

!k~R. W. W. GREENE : 

Not so very long ago I contributed a paper to the Proceedings of 
this Society, which paper was in opposition to experience rating. 
My objections to experience rat-ing were largely upon the ground 
that as then practiced it was contrary to the basic principles of 
insurance. 

There is no doubt that present methods of determining manual 
rates are not sufficiently elastic to permit of even substantial jus- 
tice to many individual risks, unless some such method as experi- 
ence rating be employed, ttowever, as between the inequity result- 
ing from the absence of an experience rating plan and the unsound 
demoralized condition which follows from the use of a weak ex- 
perience rating plan, I would unhesitatingly choose the former. 

I have felt that the plan of experience rating developed by the 
Actuarial Section of the National Reference Committee on Work- 
men's Compensation Insurance was worthy of a trial, chiefly be- 
cause the structure of the plan is, in my opinion, not inconsistent 
with the fundamental principles underlying workmen's compensa- 
tion insurance. In taking tihi~ position I am fully mindful of the 
fact that in all probability we are a long way from anything ap- 
proaching perfection in many important details of the plan. 

Mr. Whitney's brilliant mathematical investigation, undertaken 
in conjunction with the work Of the Actuarial Section, and for its 
benefit, was, I believe, the first notable attempt to place experience 
rating upon a basis consisten~ with the mathematical theory of 
probabilities, a step which necessarily would have to be taken be- 
fore experience rating could be anything worthier than a more or 
less orderly method of juggling with payrolls, loss ratios and rates. 

To discuss thoroughly from all important technical and mathe-  
matical angles the papers presented by Mr. Whitney and Mr. 
Miehelbacher would require, not only considerable time and space, 
but also, as regards Mr. Whitney's paper, a more complete knowl- 
edge of certain branches of m~thematics than I claim to possess. 
In fact, it was my own nnfamiliari .ty with the tools employed by 
Mr. Whitney that led me to un~tertake an ~nvest~gation of my own, 
which resulted in a suggestion to the Actuarial Section embodying 
the working formula which has been finally adopted for general 
practical use. 
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For the benefit of those who have not yet had an opportunity to 
read the papers in question, I may say that ]~[r. Whitney points out 
that in order to employ experience rating, it is necessary that there 
be such a thing as ,c risk experience." In other words, the particu- 
lar risk must have an experience distinct from that of the class to 
which it is assigned. This condition does not obtain in the case 
of ordinary life insurance, nor in the case of fire insurance. There- 
fore, experience rating can be applied to workmen's compensation 
insurance, certain forms of liability insurance and group life in- 
surance, only. 

The problem of experience rating is defined as that of how best 
to weight two usually conflicting bits of evidence, namely, the in- 
dication of the class experience and the indication of the individual 
risk experience. In this connection it is pointed out that the 
credibility of the risk experience increases with the exposure 
(meaning number of employees) and also with the degree o~ hazard. 

The greater part of !~r. Whituey's paper is devoted to the de- 
velopment of formulae for the most probable value of the true haz- 
ard of true rate for the individual risk in view of the experience 
indications of the class and risk, upon the theory that risks within 
a class are distributed by hazard in accordance with the so-called 
normal frequency curve, 

Mr. Michelbacher's paper is, as he says, devoted to the "develop- 
ment of a practical plan from fundamental theoretical principles." 

~either of these papers touch upon one important phase of the 
experience rating problem, namely, the manner in which the losses 
are to be computed for the purposes of the plan. When the Actu- 
arial Section of the National Reference Committee was in session 
upon this subject, I expressed myself as of the opinion that in 
order to place the plan upon a sound and non-discriminatory basis, 
it was necessary to provide an uniform method of computing losses. 
Such an uniform method has in fact been adopted for use in con- 
nection Wi~h the plan in Pennsylvania and lfew Jersey and I be- 
lieve such a step is being considered in other states. 

In the early days of schedule rating, the schedule contained cer- 
train items which were called "discretionary charges" and "dis- 
cretionary credits." Considerations of soundness have dictated 
that these discretionary portions of the schedule be eliminated. In 
the same way the experience rating plan of the future will, I be- 
lieve, be free in so far as is humanly possible from that discretion- 
ary element arising from the valuation of losses by exercise of per- 
sonal judgznent only. In fact, we cannot consider the experience 
rating problem as solved by any means until we have, not merely 
a tabular method of valuing outstanding losses, but such a tabular 
method tested and corrected in the light of actual experience. 

On the first page of his paper i~r. Whitney says: "The problem 
of experience rating arises out of the necessity, from the standpoint 
of equity to the individual risk, of striking a balance between class 
experience on the one hand and risk experience on the other." 
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A great deal of emphasis has been placed by advocates of experi- 
ence rating upon its importance as an incentive to accident pre- 
vention. I cannot see where there is any ultimate ground for con- 
flict between the advocates of equity and the advocates of accident 
prevention as purposes for the experience rating plan. A good 
experience rating plan will encourage the prevention of accidents 
and will also deal more equitably with the individual risk than is 
possible without such a plan. 

I have heard it said that the present experience rating plan will 
not be of any value as a means to accident prevention because the 
experience rate is calculated in terms of losses'instead of in terms 
of number of accidents. Accident prevention and prompt and effi- 
cient medical service are paramount in the workmen's compensation 
field. If  the present experie!ace rating plan is not so adjusted as 
to encourage the elimination 3f unnecessary loss of human life and 
efficiency, it should be so ame:aded as to serve these higher purposes 
of the business, which are of greater value even than is equity as 
between risks. I am inclined~ however, to the view that with losses 
computed upon a tabular ba.ds the experience rating plan can be 
used as an accident prevention incentive if an affirmative attempt 
is made to do so. I t  seems to me that there is not a vast difference 
between the so-called "weighted accident frequency" and the tabu- 
]ar method of valuing losses. I believe that such difference as ex- 
ists is more a matter of terminology than anything else. 

l~{r. Whitney makes some very interesting comments as to future 
developments of fundamental theory in the rating of workmen's 
compensation risks. He say3 that "the time is now come when 
there should be a complete reconsideration of the manual system, 
the schedule system and the experience system in the effort to de- 
velop one thoroughly concatenated and consistent rating system. 
This involves the necessity :for a thoroughgoing analysis of the 
logic and philosophy of rating." 

Mr. Whitney has done well to emphasize the impo}tance of re- 
garding the rating of workmen's compensation risks as one prob- 
lem. In the past the general viewpoint has frequently, in fact, 
usually, been sacrificed to the somewhat biased view of the special- 
ist, whether underwriter, engineer, actuary or statistician. Admit- 
ting the desirability of an abstract shldy such as he suggests, I 
would say that it is of paramount importance to bring about a sit- 
uation wherein it shall be the recognized task of some group in the 
compensation insurance profession to periodically review and rec- 
oncile current developments i n  methods of rating compensation 
risks, with the avowed purpose of coSrdinating all these develop- 
ments into one consistent and logical system. 

Personally I do not anticipate revolutionary progress, but rather 
evolutionary progress in this field. I feel that excellence in the 
system of rating compensation risks will, for the most part, come 
through the unremitting and conscientious labor of members of 
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this profession, and their associates in the compensation business, 
provided that adequate agencies exist for the purpose of eoSrdinat- 
ing the results of individual effort. 

I t  seems to me that what we need even more than a reconsidera- 
tion of fundamental theory is the establishment of a more effective 
clearing house for principles than the present National Reference " 
Committee on Workmen's Compensation Insurance has proved to 
be. The reorganization of this body into the proposed National 
Council will, I trust, successfully take place, thereby marking, I 
believe, the beginning of a new era in the compensation business. 

If  the l~lational Council becomes an effective organization we 
shall have in file central committee of that body, which will be 
termed merely the " lX la t iona l  Reference Committee," an agency 
for supervising and coordinating the work of technical committees, 
such as the engineering committee and the actuarial ~ommittee. 
We shall not have, as we had during the past year, two " N a t i o n a l  
:Reference Committees" operating independently with no means 
of reconciling conflicting results. The new organization will have 
an executive committee in the Bureau Managers, who see to it that 
the time of the central committee is not taken up at the regular 
quarterly meetings by discussion of proposals which are not based 
upon the results of sufficiently thorough investigation. I t  should 
he the function of this committee of managers to anticipate prob- 
lems and make sure that such problems are not lost sight of until 
it is a case of '" locking the barn after the horse is stolen," as I ~ear 
has been too often the case during the present national emergency. 

As a post-script to this discussion I am appending for the in- 
formation of members of the Society copy of the memorandum 
which I submitted t~ the Actuarial Section, National Reference 
Committee on Worlcmen's Compensation Insurance upon February 
12, 1918. This memorandum embodies the method by which in 
the-first instance I arrived at the present working formula of the 
experience rating plan. 

My efforts to develop a working formula were moved by the fact 
that the formulas suggested by Mr. Whitney presented serious dif- 
ficulties in their practical application. In fact, the formula of Mr. 
Whitney, which was given most attention by the Actuarial Section, 
would have required the use of very extensive tables requiring a 
considerable volume of clerical labor for their computation, which 
labor would have to be repeated in case of any revision in the con- 
stants employed. 

I t  occurred to me during the course of Mr. Whitney's investiga- 
tion that if what might be termed less advanced methods were em- 
ployed a simpler formula might be derived. Considerable labor 
finally revealed that, assuming that the risk indicated premium and 
the class indicated premium are both the fortuitous results of the 
play of a true pure premium common to both risk and class, an 
expression could be written in terms of simple algebraic probabili- 
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ties for the probability that a given value x is the true pure pre- 
mium for both risk and class. 

The most probable value of x, that is, the most probable true 
rate for the individual risk, Would upon this hypothesis be that 
where the above referred to expression assumes its maximum value. 
A determination of this maximum indicated the most probable 
value of x to be 

mP + n p '  

The above formula was at once recognized as that for the 
weighted average of the risk and class indicated rates. The mem- 
orandum addressed to the Actuarial Section follows: 

'cA BASIC FOli~ULA :.~OR EXPERIENCE RATING. 

"Mr. Whitney has pointed out the usefulness of considering the 
experience rating problem as a case in inverse probabilities, and has 
developed expressions for the most probable value of x (the ' t rue '  
rate of the individual risk) upon the assumptions that the indi- 
vidual risks in a given class are dispersed (as to true rate) in con- 
formity to the 'normal law,' and that the true rate $ operates to 
produce id in the actual experience in accordance with the conven- 
tional algebraic theol T of probabilities. Mr. Whitney has also 
pointed out, to a degree at leas~, the substantial conformity of the 
dispersion under the ' nolanal law' to that produced by the expan- 
sion of (p + q)% 

"As a ease in inverse proba[ilit-ies, the experience rating prob- 
lem may be approached from a slightly different angle in such a 
manner as ~0 avoid any assump~;ions as to the distribution of indi- 
vidual hazards within the class ~nd materially simplify the result- 
ing formulae, both in form and tLpplication. 

"The class pure prem., P, and the risk indicated pure prem. p' 
are both clues to the true risk "~ure prem. x. The most probable 
value of x is that which impliei~ the maximum of consistency be- 
tween the risk experience and that of the class. What then is the 
most probable value of x, where :r represents the true prem. of both 
risk and class, and where P and p' are both the more or less ran- 
dom results of the operation of the true pure prem. ? 

"The probability that x is ill(: true pure prem. in both risk and 
class, where P an6[ p' are the ~ndicatecl pure prems, in class and 
risk, respectively, is 

'~C,~2," x'~'(l - x) '~-'P''C.~," x"~'(l -- x) "-np' 

Sum of numerator for all values of x 

where m corresponds to class exposure, 

where n corresponds to risk exposure. 
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(I) 
or if 

" Then the most probable value of x is that which obtains when 
the above fraction is at its maximum, or when 

_ 

is at its maximum, as neither the other factors in the numerator, 
nor the denominator, vary with x. 

"The required condition is satisfied if 

(mR + np') log (x) + { (m + n) 
(mP + np') } log (1 - -  x)~--- maximum. 

Equating fl~st derivatives to zero, 

mP + np'._ (m + n) -- (raP + np') = 0 
x 1 - - x  

x( (m --{-n) --p (mP + np')--(mP + np') } - -  (raP+up')  ~ 0 

x(m + n) ~ (mP + np') ~ 0 

m P +  np' 
X 

m + n  

x - P  
Z ~ - -  p, -- p 

mP + up' 

Z..~. 

or, more significantly, 
nP 

(2) Z - 

P 
m--[-T~ n 

p ' - P  - m + n  

m P +  nP 

"The formula (1) above is readily recognizable as the weighted 
average of the risk experience and that of the class. I t  is not, how- 
ever, necessary or desirable in practice b make the weight a&ually 
assigned to the class experience depend upon the volume of pay- 
roll upon which the manual rate is based. I t  is better to take a 
standard earned prem. (MP) as reflecting the weight assigned to 
the class experience. This can readily be adjusted, and is a tangi- 
ble concept with which we are all familiar. Probably even the 
assured can understand the logic of giving his experience more 
weight than that of the class where the earned prem. is over a cer- 
tain figure, and less where under such figure. 

" I n  practice it  is most convenient to use formula (~) 

nP 
z - m P  + nP 
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deriving x by the formula 

(3) x - - P  + Z ( # . - - P ) .  

"These formu]m can be rea~Iily applied, readily adjusted, and, I 
believe, readily justified regardless of whether the manual rate be 
split, and regardless of the rLumber of splits, if any. Their use 
necessitates a minimum of tabulatiom" 

MR, A:RNE F IS HE R :  

"Inverse Probabilities"---or, to use the more correct name, the 
Principle of Bayes--have for years been one of my pet subjects in 
the mathematical theory of probability. I therefore trust that Pro- 
fessor Whitney and ~Ir. Mic]lelbacher will pardon me for asking 
a few questions for the purpose of eliminating certain doubts which 
have occurred to me in reading their papers in the last number of 
the Proceedings. Possibly these doubts are due to me not having 
understood the methods which have been employed. Certain funda- 
mental differences remain, however, which I should like to see ex- 
plained in a more detailed m~,nner, and I must therefore ask the 
indulgence of the members if I will have to go to some length in 
explaining the nature of such differences. 

I have heard several university professors and several academians 
lecture on the Principle of Bayes. I must confess that I have never 
been able to grasp what these learned gentlemen really were driv- 
ing at. Being a rather stupii[ fellow I therefore decided to read 
the available literature on file subject. Right here I made a sud- 
den discovery, and rather a startling one at that. I found that the 
learned savants themselves by no means agreed about the so-called 
"inverse probabilities." Thm~ Professor Chrystal, the eminent 
Scotch mathematician, in an e:ddress delivered before the Faculty 
of Actuaries advised , practical people like the actuaries to bury 
the laws of inverse probabilities decently out of sight, and not em- 
balm them in text books and examination papers." The Danish 
astronomer and actuary of the Danish Government Life Assurance 
Institution, Dr. T. N. Thiele, one of the foremost authorities on 
the ~heory of statistics and observations, speaks in his "Theory of 
Observations" of "the fallacie;~ underlying the Principle of Bayes 
and the determination of a poitcriori probabilities by a purely de- 
ductive process." This was ral:her some interesting opinion which 
strengthened ray budding suspicion that there was something rot- 
ten--not in the state of Denmark, but in the minds of the learned 
gentlemen in the lecture rooms of the universities. I therefore 
began to study the whole liter~dure of the "inverse probabilities," 
not alone in English, but in French, Italian, German, Dutch and 
Scandinavian as well. One of the first things I found out was that 
the name "inverse probabilities" in itself is a great misnomer. Its 
use is limited to certain English writers--it is, for instance, not 
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used by the Pearsonian school--and was probably first introduced 
by De Morgan. The principle was first discovered by the English 
clergyman, Bayes, and published by his friend, the actuary, Dr. 
Price, as a posthumous contribution in the Transactions of the 
Royal Society for 1763. Bayes stated the rule in a rigorous man- 
ner and in a very general form. Later writers, especially English 
and American mathematicians, have, however, lost sight of the 
true Principle of Bayes and subs~itnted in its place a false, or, to 
be more exact, a special case of the exact principle under what they, 
like Professor Whitney, call "inverse probabilities." This special 
case of the principle of Bayes makes use of what in logic is known 
as "'insufficient reason," or what Boole aptly called " the equal dis- 
tributivn of ignorance." Now, in the great majority of cases it is 
absolutely fallacious ~o use this principle. Yet, scores of mathe- 
maticians insist upon using this false hypothesis as a basis for their 
computations. In my book on "Probabilities" I have shown that 
on the basis of the principle of "insufficient reason" we can prove 
that a x year old person is sure to die inside a year after we have 
observed that out of a group of m persons, all aged ~, none had 
died during the year. This paradoxical result arises from the fact 
that we have assumed on the basis of "insufficient reason" that it 
is equally likely that there will die 0, 1, 2, . . . or m persons dur- 
ing the year. Many mathematicians insist upon making this rather 
absurd hypothesis, although they perfectly well know that it is far 
more probable that, for instance, 90 per cent. of a large number of, 
say, forty year old persons will survive one year that no one or every 
one will die during the year. No wonder that we encounter absurd 
results if we use absurd hypothesis. The principle of insufficient 
reason can, in my humble opinion, not be used except as a test for 
variation due to random sampling. If  fundamentally different 
causes are at work in the different sample groups or complexes from 
which the observed event may originate, it is not permissible to 
use the special rule of Bayes, which is based on the above men- 
tioned hypothesis. 

Professor Whitney in the beginning of his article says: 
"There would be no experience-rating problem if every risk 

within the class were typical of the class, for in that case the diver- 
sity in the experience would be purely adventitious. The problem 
arises out of the necessity of assessing the degree to which the dis- 
parity between risk experience and class experience reflects a real 
divergence between the true risk hazard and the average hazard of 
the class rather than mere chance." 

It  appears from this that Professor Whitney intends to investi- 
gate a fundamentally different problem than that of random sam- 
pling, and that if we were to use the principle of Bayes we should 
make use of the most general case where the probabilities of exist- 
ence of the various complexes can not be considered as being equally 
likely. Yet later on Professor Whitney makes use of the special 
Rule of Bayes when he says: 
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"From this point of view one value of the real hazard of the 
class will be as probable as another." 

I t  seems to me that this is a tacit assumption of the principle 
of insufficient reason, and tha~ Professor Whitney bases his calcu- 
lations which follow upon thesame fallacious hypothesis upon 
which numerous other applications of the Rule of Bayes have suf- 
fered a total shipwreck. 

Admitting for the present that the course followed by Professor " 
Whitney is permissible, there remain, however, several other diffi- 
culties to be explained in the development of the various mathe- 
matical formulas in his paper. I do not pretend to be an expert 
judge on the subject of symbolic logic. I tried to attempt to read 
the massive volumes of wh!tehead's "Universal Algebra," but 
found the task too heavy for me. Pearson in an article in Bio- 
metrilca has taken Mr. Yule ~,.everely to task for his extended use 
of symbolic logic and claims ihat the method tends to obscure the 
fundamental problem in a mass of bewildering detail. There are, 
however, several equations, ~hich Professor whitney derives by 
ordinary algebraic methods, s.nd on which I feel better qualified 
to speak than on the methods of symbolic logic. 

On page ~76 we find, for instance, the following statement: 
"From a general knowledge of conditions we are safe in assum- 

ing that this law as a first approximation may be taken to be of 
the normal type. There will doubtless be some skewness . . . .  The 
standard deviation may be tat:en as the measure of dispersion." 

I do not wish to discourage Professor whitney, but I feel that I 
can not agree with this statement. First of all, the Gaussian nor- 
mal error curve which Professor Whitney insists upon using 
throughout his entire investigation does not even approximately 
represent the true distributiou when the probability of the hap- 
pening of an event is small. Whenever the probability of the 
happening of an event is les~, than 0.01 the Gaussian curve will 
surely not serve as a good representation of the distribution around 
the mean, unless the number of exposures approach infinity as a 
limiting value. 

From practical experience from a large number of computations 
relating to various frequency ']istributions I know this to be true. 
If  some of my readers are in.~lined to doubt my statement I can 
offer additional evidence by referring to the writings of Pearson 
and his assistants. Thus in ~peaking about the representation of 
deviations by means of a Gaussian curve, we find the following re- 
mark in the well known mathematieal-statistical journal Biome- 
tri~a, edited by Pearson: 

" I t  is not till we get something like 30 out of 1000 in a cell that 
we can trust the Gaussian curve to give us at all a reasonable 
approach." 

Again, l~r. Greenwood writing in Biometr~a has this to say 
about the representation of the point binomial by a Gaussian curve : 
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" I t s  limitations are obvious. I f  either p or q be very small un- 
less m is very large indeed, and for all values of p and q when ~n 
is small, the normal curve does not approximate closely to the 
binomial." 

In the same article Mr. Greenwood states: 
" T h i s  rule certainly applies to all cases of m less than 300 or 

400 an4 iv or q less than 0.1." 
From this it would appear that in all questions of experience 

rating where the probabilities of the happening of an event certainly 
are much less than the above values given by some of the most 
eminent biometricians, and where the values of the units exposed 
to risk also are comparatively small, it is absolutely out of the 
ques~on f~ use the Gaussian curve. 

I shall illustrate this by an actual example. Suppose that an 
event has happened once in 100 trials. What is the probability of 
its happening 0, 1, 2, 3, 4 or more than 5 times in a second sample 
of 50 trials? 

Evaluating the results by an exact computation and also by 
means of the normal curve with standard deviation ~/mpq, we 
obtain the following results: 

Exact Values from Nor° 
Values. real Curve. 

C h a n c e  o f  0-9. successes  . . . . . . . . . . . . . .  0 .8938 0.9'202 

Chance  o f  3 - 5  successes  . . . . . . . . . . . . . .  0 .1007 0.009.2 

This strikingly illustrates how the Gaussian curve underestimates 
the probabilities. The estimate of the chance of 3-5 favorable 
events is in this particular example 50 times too small. I leave it 
to my readers to decide whether such an error can be called small. 

I suppose that most of the members of this society will agree 
with me in the statement that it is useless to deal with sample pay- 
rolls of less than 500,000 or 1,000,000 in extent. According to this 
limit most of the figures given by Mr. Michelbacher will seldom 
exceed an exposure of 100 individual samples. Moreover, in such 
sample sets it appears that the probabilities are very small. The 
pure premiums per $100 in the tables on page 301 seem on the 
average to be about 1.50 and go seldom over K5~. This would give 
a value of p or q considerably less than those quoted by Pearson 
and Greenwood and thus completely eliminate the use of the Gnus- 
sian normal curve, as advocated by Professor Whitney. 

]~atters do not become better when Professor Whitney says: 
" The standard deviation may be taken as a measure of dispersion." 
I t  is only in a true Bernoullian series, that is to say, a series of 
sample sets wherein the probability for success remains constant 
for all sets, that this is permissible. The dispersion equals in this 
ease the standard deviation. Professor Whitney, however, at the 
very beginning of his brochure admits that there are variations 
from one sample set to another. In fact, it is such variations that 
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his methods intend to discuss. We are therefore dealing with a 
typical Lexian Series and not with a Bernoullian Series. Now it 
is a well known fact, which ca:~ be proven by simple algebra, that: 
the dispersion in all Lexian Se~'ies is greater than in the correlated 
Bernollian series. I t  often happens that the dispersion in a Lexian 
series is four to five times as large as the corresponding Bernoul- 
lian dispersion or standard deviation. The measure of dispersion 
as advocated by Professor Wtdtmey is therefore in all cases too 
small. This means again thas his computed values of the prob- 
ability of happening of some of the greater deviations from the 
mean value will become too small. 

Taken as a whole, it appears to me that it is much more impor- 
tant at the present stage of our collected statistical data to inves- 
tigate the variations due to purely random sampling than try to 
deh~rmine basic differences by elaborate mathematical formulae. I 
personally am of the opinion that most of the differences which 
the subsequent paper of Mr. l~[ichelbacher determines as basic or 
inherent deviations from the class hazard are nothing more than 
the results of random sampling, or if you prefer another expres- 
sion, the results of pure chance:. This opinion is rather strength- 
ened by the complete omission of the computation of the impor- 
tant statistical quantity known as the "" m e a n  e r r o r "  in the tables 
of values of ~ in Mr. Michelba~her's table on pages 311-313. As 
far as I can judge this z is a statistically determined quantity and 
is therefore afflicted with errors due to sampling. Unless the mean 
error is small in comparison With the value of z itself, it will be 
of little value to attach much :importance to the latter value, and 
I think that common prudence ought to have led Mr. Michelbacher 
to evaluate such mean errors. 

Summarizing the above reraarks my objections to Professor 
Whitney's paper may briefly be expressed as follows: 

1. The application of the special Rule of Bayes as based upon 
the principle of insufficient reason can only be used to investigate 
variation due to random sampling and not to investigations of 
basic or inherent differences. For this reason it appears to the 
present writer that the results ,given in Professor Whitney's paper 
has reference to chance variati)n rather than basic differences in 
the various risks. 

2. The assumption that the normal error curves express the fre- 
quency distribution around the mean can not be considered as even 
approximately true in cases where the probability is small or the 
number of sample set~ small. This is always the case with the 
majority of rates in workmen's compensation. 

Moreover, as I have shown in my previous discussion of Mr. 
]~Iowbray's paper, the use of the Gaussian normal curve will even 
for comparatively large units of exposures of payrolls produce neg- 
ative losses, which of course is an absurdity. The formulas as pro- 
duced by Professor Whitney are of course correct if the hypothesis 
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of the normal distribution is true, but they surely can not be used 
if the distribution around the mean value is essentially skew. Mr. 
Michelbacher is therefore in my opinion to be blamed for having 
used the Whitney formulas in a very indiscreet manner. As I 
showed by an actual computation from the statistical data supplied 
by Messrs. NIowbray and Cogswell the left end of the Gaussian 
curve will correspond to negative losses. Of course, it is possible 
that Mr. Michelbacher can explain such rather curious happenings, 
but i confess they puzzle me, and I am at a loss to explain the pres- 
ence Df the Michelbacherian negative piece of tail of the curve 
(representing actual gains to the underwriter from certain death 
and disability losses) unless the dependents of workmen indeed 
were willing to pay money to have their providers killed or maimed 
for life. 

3. The s~andard deviation (Bernoullian dispersion) can not be 
used as a measure of dispersion because the frequency distribution 
around the mean is a Lexian frequency curve, wherein the disper- 
sion always is greater than the corresponding Bernoullian dispersion 
or standard deviation. This choice of the standard deviation as a 
measure of dispersion leads to an underestimate of the variations 
arising from random sampling. 

4. I t  would be highly advisable to have an exact computation of 
the "mean error" of the parameter designated by z in ]~r. Michel- 
bacher's paper. 

While Professor Whitney has made a highly commendable at- 
tempt to investigate the theory of experience rating by means of 
the principle of Bayes, it would be of great interest to attack the 
same problem by means of the frequency curves and the frequency 
correlation surfaces from the theory of homograde statistics. Stated 
as a purely mathematical-statistical problem the whole question of 

: experience rating may be given in the following compact form: 
"Given a series of h r sample sets, each set consisting of s indi- 

vidual samples (trials or observations), to determine the equation 
of the frequency curve of this series." 

This gives the whole problem of experience rating'in a nut shell. 
Moreover, the theory of the frequency curves and correlation sur- 
faces of the homograde statistical series has of late years been fully 
developed and adopted to practical applications, so that we ought 
to have no difficulty in using the theory to insurance problems, pro- 
vided sufficient statistical data have been accumulated. 

In conclusion I wish to emphasize---in fact, I can not emphasize 
it too strongly--that I have no fault bo find with the purely de- 

. ductive part of Professor Whitney's theory., and he deserves the 
thanks of the members of our society for bringing this matter to 
our attention. I t  is only with the application of the theory to con- 
crete practical problems that I see serious obstacles. 

Every mathematical theory is in the last instance founded upon 
certain hypatheses. In so far as we are dealing with pure mathe- 
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maties as apart from applie([ mathematics we are at complete lib- 
erty to choose any hypothesis we please as the fundamental basis 
for our mathematical operations. We are then always sure to reach 
some answer, which from rite point of pure logic always will be 
right, provided we in our calculations have not violated the rules 
governing the various mathematical operations. The situation is, 
however, different as soon as we leave the realm of pure mathe- 
matics and turn to applied mathematics. We are then dealing with 
certain concrete facts or sense objects, which form the basis of our 
problem, and we can not indiscriminately apply any theory we 
please to these basic facts unless the particular hypothesis upon 
which this theory is founded corresponds or agrees with such facts. 
If  the concrete sense objects or facts underlying our problem are 
at variance with the hypoth~sis of our theory it is useless to em- 
ploy the mathematical formala on oar observations as expressed 
by statistical data, because ~e generally will encounter absurd re- 
sults of the sort I have just pointed out. 

"Mathematics is," as tIux:ey once pointed out, "an exceedingly 
fine mill." But as another philosopher, the Dane, Kroman, once 
has said: "We can not expect to get wheat flour from the mill 
after we have filled the querrt with oats." 

I must honestly confess that in my opinion Mr. Michelbacher 
has filled Professor Whitn%"s newly knapped quern with some 
rather "wild oats" and the  result is accordingly. We have--if 
actually not gotten stones--at least got some queer sort of a por- 
ridge instead of bread. 

:~[T. GEORGE D. 3/[O011E : 

The application of experience rating to workmen~s compensation 
insurance has always arouse~l considerable interest. Early pro- 
ceedings of the Society will disclose many papers bearing upon ~he 
subject, so, when the Actuarial Section of the National Reference 
Committee was directed to develop a plan for experience rating 
from the ground up, the task appeared to me to be hopeless: The 
results, however, justified the demand and the results of their 
labors, as contained in the two papers presented to the Society, 
seem to be the last word on t ie subject. As a member of the com- 
mittee, I followed with considerable interest the logical and mathe- 
matical developments of the plan by ~Ir. Whitney and must admit 
that I have been converted from an opponent of experience rating 
to one of those who sees in it the solution of one of our most vex- 
ing problems. 

Before the plan was adoptei[ a number of actual risks were rated 
but, as one of the members of this Society suggested, the plan, to 
prove sound, must not only fit actual risks but hypothetical risks 
of extreme nature. Follow:us out this line of reason and using 
the tests which were applied to the previous plan, I submit the fol- 
lowing with the reasons for the results disclosed. 

10 
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Tests. 

Assuming the Earned Premium in each case to be $10,000-- 
State New York. 

1. (a) A risk having a rate of $.59 with non-serious losses $1,000 
and three deaths at $3,500 a piece, total loss ratio 115 per cent., 
receives a credit of 28.17 per cent. 

(b) The same risk with the same experience if the rate is $11.51 
would obtain a credit of 7.48 per cent. 

2. (a) Another risk having a rate of $.59 with $1,000 non-serious 
losses and five deaths at $3,500 loss ratio 185 per cent., receives a 
credit of 23.62 per cent. 

(b) The same condition with a rate of $11.51 results in a charge 
of 2.6 per cent. 

3. (a) A risk with a loss cost of $4,500 without deaths gives 
results ranging from 18.13 per cent. credit with a rate of $.59 to 
9.47 per cent. credit for a risk having a rate of $11.51. 

(b) A risk with losses $1,000 and ten deaths at $3,500 each, total 
loss ratio 360 per cent., with a rate of $.59 gives a credit of 12.~5 
per cent., while a risk with losses of $8,000 and no deaths, loss ratio 
80 per cent., gets a credit of 1.26 per cent. 

At first glance, after viewing the loss ratios, one is misled by 
these results; however, upon further consideration and study, one 
is impressed with the absolute fairness of the plan, for, taking the 
case of 1 (a), where the expected cost of fatalities to all other 
losses is in the proportion from 1 to 4, while in 1 (b) the relation 
is about fifty fifty and considering the basic assumption that the 
greater cost of fatalities should be distributed evenly over all as- 
sureds and little debit or credit being given for this portion of the 
experience, it will be readily seen that in the first case that the 
proportion of the rate to meet the all other losses being 80 per 
cent., and in the latter 52 per cent., the credit would naturally be 
reduced as the results of the plan disclose. Again the small pre- 
mium of the risk in question is an indication that few if any death 
cases are expected and it therefore follows that the three deaths 
must have been caused by a disaster or some other condition not 
necessarily inherent in the risk with a great probability of its non- 
occurrence in the immediate years following. The cases of 2 (a) and 
(b) can be analyzed in the same manner with the same result. Case 
3 (a), however, presents another phase of the same subject. Here 
the proportion of premiums for all other losses ranges from 80 per 
cent. at the $.59 rate to 52 per cent. at the $11.51 rate, but the 
all other losses being much heavier, i. e., $4,500 as compared with 
$1,000 for type 1 and 2, the credits on the same assumption used 
in the discussion of these latter types should be materially smaller. 
This is also disclosed by the application of the plan. Case 3 (b) is 
still another .type. I t  is reasonable to expect that with an attempted 
even distribution of deaths over all risks and a slight debit or credit 
therefore that the percentage of credits will be reduced when all 
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other losses are increased from $1,000 to $8,000 and that they 
shallnot be so great as is the case of 1 (a). The effect, however, 
of the heavy increase in fata:ity from $i0,500 to $35,000 should 
and does have a decided effecl; upon the size of the credit. All of 
these examples tend to indicate that the method of determining 
whether a risk is desirable or  not depends upon the loss ratio is 
now obsolete when the results of the present application of the 
experience rating plan are un2er observation and the effect of the 
application of the plan to these extreme hypothetical cases ap- 
pears to give fairly good results in the light of general reasoning. 

The adoption of an experieitce rating plan which seems to prove 
so satisfactory in all respects ~hould tend to bring about the elimi- 
nation of many superfluous classifications in the very near future. 
I t  is obvious, as Mr. Wh;tney points out, that " the problem of 
experience rating arises out of the necessity from the standpoint of 
equity to the individual risk ~f striking a balance between class- 
experience on the one hand an(.[ risk-experience on the other." The 
application of the plan having rated the risk properly, it would 
seem that broader groups of classification could safely be deter- 
mined upon without working any substantial injustice to any group 
of assureds. Take the case o:[ the Wood Products, Schedule 15, 
Group ~7o. 368 of the new manual grouping: 

1~Io, Symbols. 

Organ Building--plpe, including setting up at the 
place of delivery . . . . . . . . . . . . . . . . . . . . . . . . .  2920 BR 

Organ Building--cabinet or l:arlor . . . . . . . . . . .  2921 BR 
musical Instrument ~ fg . - -wood  . . . . . . . . . . . . . .  292~ BR 
Piano l~fg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2923 BR 
Piano Action Mfg . . . . . . . . . . . . . . . . . . . . . . . . . . .  2923 BR 
Piano Forte Case Mfg . . . . . . . . . . . . . . . . . . . . . . .  2925 BR 
Piano :Keys Mfg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2926 BR 
Piano Players Mfg . . . . . . . . . . . . . . . . . . . . . . . . . .  2,927 B J  
Phonograph Mfg . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  2928' BR 
Piano and Piano P]ayers--a~sembling of manu- 

factured par ts  and finishing only ( N . P . D . ) . . .  2929 B J  

These ten classifications could undoubtedly be merged into one 
and a rate determined for the group. Any variations from these 
rates in risks subject to experience rating could and should be cor- 
rected by the application of the plato Also let us take the Con- 
struction, Schedule ~o. 26, Groups 606 and 607, Excavation and 
Dredging: 

EXCAVATING AND DREDGING. 

NO. Symbols. 
Cellar :Excavation (no c~isso:l or subaqueous 

work), including digging holcs and filling them 
with concrete for foundatiom for bui ld ings . . .  622{) DM 
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Excavation--bridge foundations, retaining walls 
and bases of dams--no caisson work or cellar 
excavation (no blasting) . . . . . . . . . . . . . . . . . .  6221 DI~ 

Pile Driving--building foundations only . . . . . . .  6222 DM 
Dredging--l~.O.C. (all operations except rock 

drilling and blasting) . . . . . . . . . . . . . . . . . . . . .  6223 DB 
Dredging---excavation by means of suction 

dredges only. All operations except rock drill- 
ing and blasting . . . . . . . . . . . . . . . . . . . . . . . . . .  6224 DG 

Ditch Digging--no sewer or canal building or 
excavation for water or gas mains (no blast- 
ing) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6225 CR 

Cellar Excavation (no caisson or subaqueous work 
and no blasting) maximum depth of excava- 
tion 12 ft. (I~.P.D.) . . . . . . . . . . . . . . . . . . . . . .  622.7 DA 

Canal Construction (excluding barge or ship 
canal construction)--all operations in connec- 
tion therewith~ except railroad operations, 
bridge building, caisson work and wrecking.. .  6361 D J" 

The above excepted classifications to take full 
manual rates. For contracts involving the 
performance of dredging work only--no rock 
work, no blasting and no other operations of 
any nature whatsoever--apply the rate for the 
classification ' ' Dredging, by floating dredges. ' ' 

Canal C0nstruction--barge or ship . . . . . . . . . . . .  6363 (a) 

Group 607. 

PIL~ DRIVING, DA~S AND DOCKS. 
Dam Construction--excluding the construction of 

concrete dams (no blasting) . . . . . . . . . . . . . . .  6002 DM 
Pile Drlving--including timber wharf building .. 600~ D ~  
Marine Railway--~onstruetion . . . . . . . . . . . . . . . .  6004 D ~  
Jetty and Breakwater Construction (no blasting) 6005 D!~ 
Dry Docks--construction (no blasting) . . . . . . . .  6008 (a) 
Waterworks--construction of pumping stations, 

dams and reservoirs . . . . . . . . . . . . . . . . . . . . . . .  6010 (a) 

Of the fifteen classifications in  the above groups, six could be 
safely merged. The  condensing of the classifications would be of 
immeasurable  value in  the compilat ion of Schedule Z, which has 
now become such a necessary par t  of rate-making,  and, as experi- 
ence r a t ing  has apparent ly  become a pe rmanen t  fixture in  com- 
pensat ion insurance,  why not  extend its use in  this  manner ,  thus 
conserving considerable labor and  expense which could, be more 
profitably applied to the analysis of indiv idual  accidents so sorely 
needed at this time. 



DISCUSSI0~r. 149 

One of the most radical changes in the method proposed in the 
plan was the application of experience rating to the policy pre- 
miums as effected by schedule rating, the argument being advanced 
that experience rating, of necessity, discloses results of physical 
conditions, morale and every other loss-producing factor and that 
it was therefore inequitable and gave far too much weight to debits 
and credits when both plans were applied separately. After care- 
ful consideration of the math.% however, I have come to the fol- 
lowing conclusion- As experience rating now applied under the 
new plan may nullify the effect of schedule rating and for the pur- 
pose of simplifying the work of experience rating, I am inclined to 
believe that the experience rate should be applied to the full man- 
uai premium, after which the debit or credit, depending upon the 
change in the effect of the application of schedule rating as dis- 
closed at the date of last renewal and that disclosed at the date of 
current renewal, should be applied to the experience rate deter- 
mined above. The application of schedule rating in its full detail 
should, of course, be applied to non-experience rated risks. 

~R. WILLIA~ Z. GRAEA~: 

" T h e  Theory of Experience Rating" by Albert W. Whitney and 
"The Practice of Experience Rating" by G. F. Michelbacher ad- 
mirably complement each othe:: and ably present the subject of ex- 
perience rating. The Society is fortunate in having this wealth of 
authoritative information on experience rating to discuss at this 
meeting. The subject, howe~er, is so broad ' that even the two 
papers read together must naturally presume knowledge on many 
important references not included in the text of the papers, such, 
for example, as the investigatk.n of the theory of experience rating 
and the theory recently adopted by the Actuarial Section of the 
National Reference Committee on Workmen's Compensation In- 
surance. 

In the assumption that expe:rienee rating is now established and 
destined to be a factor in life underwriting when there is a risk ex- 
perience to be considered as well as a class experience, the authors 
of the papers have avoided the tedium of repeating defenses in 
behalf of experience rating, w~ ich dmplifies their subject and en- 
ables them to go directly to the point of the application of the 
theory. While these papers are differently titled, both deal with 
theories, and both in a measure deal with practices. The practical 
references to underwriting problems which have introduced the 
need of some such refinement in fixing premium costs as is found 
in experience rating, constitute a clean-cut analysis of practical 
problems as they are today in the various branches of underwriting 
in which there is a risk-experience as distinguished from a class- 
experience. 

Experience rating has arisen out of the necessity for a greater 
equity in fixing premium rates in workmen's compensation insur- 
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ance, where manual rates and even schedule rating have been more 
or less qualified failures. Viewing manual rates purely as class 
rates, and schedule rates as a refinement of the general class rate, 
to those more intimate studies with reference to some factors of 
risk affecting the class hazards, there remains to be evolved a 
system that would take into account risk-experience where the same 
could be done with profit and justice because of the character of the 
hazard and the sufficiency of the exposure within the particular 
risk. All forms of underwriting must remain a class-underwriting 
one to the extent of dependency upon averages. Carried to its 
highest refinement, experience rating must be restricted to the field 
ia which a balance may be properly obtained between the risk 
effect and the class effect, so that while taking into account in a 
proper degree the risk affecting the same must ever be balanced and 
subordinated to the class effect. The four elements of balance are 
exposure, hazard, degree of concentration, and credibility of the 
manual rate. 

I t  is quite conceivable that a particular risk may reach propor- 
tions through frequency of hazard and quantity of exposure fo the 
point where it constitutes a complete class. If  this risk is homoge- 
neous and eliminates all the problems which must otherwise arise 
with reference to balancing class effect and r~sk effect, it will in 
itself establish the perfect balance and accord between the two. 

While experience rating offers an incentive to insurers to keep 
down losses within the establishment, it does this in the indirect 
way of having such saving reflected in the new rating. The schedule 
rating system, however, directly credits methods adopted for saving 
life and limb in a more feasible way, and thus contributes an ele- 
ment of value which we must conserve so far as compatible with the 
broader principles of life underwriting because of its unquestioned 
value in the prevention of accidents. 

One way of viewing and applying the theories expressed in these 
two papers would be to consider the manual rate as the basic, unre- 
fined class-rate; to view the action of schedule rating on the manual 
rate as a refined class-rate. This rate is adopted as the basic rate 
and subjected to an intelligent experience rating plan which would 
supplement a manual rate supposedly refined to the greatest prac- 
tical point by balancing this rate with an experience weighted for 
the particular risk, so far as the incidence of exposure or hazard 
warrant. I would point out t~ere, however, that the result of this 
action merely produces a new ra~e which in itself may be viewed 
as a prospective rate. There is nothing in the theory or practice 
of experience rating as announced that would correct any mistakes 
of the past as developed from the actual experience. This expe- 
rience is merely to be utilized to quote a new rate, which rate in 

t u r n  will be subjected one year hence to the same type of mathe- 
matical analysis with reference not only ~o adjusting the year's ex- 
perience by a system of debits or credits, but to further weigh in the 
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risk experience in fixing a new rate for the class. In theory this 
system would mean a large accuracy in equitable adjustments, if it 
is carried on through the years with factors which permit of in- 
creasing risk weight as agakst the decreasing class weight. None 
the less, practical conditions concerning changes in industries and 
in the methods of manufactuTing, besides voluntary changes from 
one type or company of underwriters to another, all introduces dif- 
ficulties which emphasize the, point that the experience rating for- 
mula is not, properly speaking, a retrospective formula except as it 
is compared with a formula for class rating such as manual rates 
or the more refined schedule rates. I t  is possible to apply the ex- 
perience rating formula in t]ioroughly retrospective fashion to give 
weight to the risk experience in a series of debits by calling for the 
payn%ent of additional premiums at the end of the year on the one 
hand, and on the other allowing credits with reference to the par- 
ticular year's experience. In practice, however, this theory would 
have many disadvantages, not the least of which would be the great 
difficulty of attempting to collect greater debits than may be deemed 
to be due by reason of the past year's experience. 

A practical way in which a retrospective experience rating can be 
effected is by charging a premium appreciably higher than would 
be called for by the class experience and permitting premium re- 
funds at the end of the year to be effected by an experience rating 
formula. This formula should provide for credits to be made i~ 
excess of the average class dividend up to the full amount of the 
gross premium, and of appropriate counterbalancing debits. This 
would introduce the tJarticipating and mutual idea of underwriting 
into the workmen's compensation field. In itself this would be no 
particular departure, since t:here are now types of organizations 
attempting to apply the mutual principle, without, however, going 
to the point of advocating a thoroughly retrospective experience 
rating method of adjusting the risk-experience to the class-expe- 
rience through the medium of a general increase to the class rates, 
to be offset by appropriate experience rating premium refunds to 
the end of the policy period. This general principle is announced 
in harmony with the general i;heories of the papers that experience 
rating is restricted to contemplate and adjust independent oc- 
currences of a simple contingency. 

Boiling down the theory o~ experience rating to the point of con- 
serving th~ equity of the individual risk by striking a balance 
between the weight to be given to class experience and the weight 
to be given to risk experience, there remains two ways in which the 
theory may be applied. ]~irst, with reference to non-participating 
rates such as evolved and applied by Messrs. Whitney and Michel- 
bacher and which, with apolo~'ies to that portion of 1VIr. Whitney's 
paper which refers to the the(~ries of experience rating as a retro- 
spective plan, I would describe it as a prospective method[ of rate 
readjustment. Secondly, the other way of applying the same prin- 
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eiple is that of the participating plan of ~ot attempting the same 
degree of nicety with reference to the original class rate, but to in- 
crease that rate to a point which would permit of a much greater 
ultimate nicety of adjustment to the individual risk by the debit 
and credit method of premium refunds to be decreased or increased 
above the average refund of the class within the limits of the plan 
according to actual experience. An expansion of this thought would 
lead to the conclusion that the larger the premium the less the 
effect and consequently the larger ultimate justice that could be 
done to the class. Theoretically this is true and in practice could 
be true to a large degree, in fact up to the point where a variation 
in risk-experience would reach its maximum and extend beyond to 
extra hazardous classes obviously requiring additional classifications. 

No one in the field of practical underwriting is looking for per- 
fection, or has any illusion or hope as to realizing it. The business 
of insurance is to average up risks. In this averaging lies the 
security of the credits as against the premium payments of the in- 
dividual who may or may not realize at all upon his premium pay- 
ments, or who may or may not realize in anything like the same 
measure of returns for premiums paid. Professor Whitney ad- 
mirably restates this principle when he says at page 881: "The 
fundamental theory of insurance involves this, that, at the point 
when the effort to analyze and differentiate the hazard of various 
risks has been carried as far as is deemed feasible, the risk in each 
residuum shall be treated as of equal hazard. This means there- 
fore that each risk shall take the average hazard of the group." 

In all our efforts for risk refinement we must keep the inherent 
class factors in mind as a basis on which insurance endures. The 
papers of both Professor Whitney and Mr. Michelbacher have 
pointed out the limitations of the experience rating theory. While 
pointing out that the problem of experience rating is peculiar to 
workmen's compensation insurance chiefly and not found in life 
insurance, it makes exceptions of the potential possibilities of the 
problem in group insurance. Naturally in life insurance there is 
no risk experience since a person dies but once. I t  is interesting to 
note that the participating plan in life insurance has developed a 
contribution formula by which a refinement for classes as against 
individuals has been made possible by the application of analogous 
principles. The contribution formula subdivides and returns to 
classes of life insurance risks a premium refund in the form of 
annual dividends, adjusted with reference to the experience of the 
class as regards the different factors which go to make up the so- 
called dividend earnings. In group insurance, however, the risk- 
experience is introduced directly and the life insurance as a factor 
would be clearly distinguished from class-experience. I have treated 
this problem at some length in a written discussion of the joint 
paper submitted to the Actuarial Society of America, the able con- 
tribution of Messrs. E. E. Cammack and E. B. Morris. The paper 
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was presented to that Society in May, 1918, and is entitled "Joint  
Mortality Experience of the Aetna Life and Travelers Insurance 
Companies on Group Policies." (T. A. S. A., XIX, 29.) 

The problem in group insurance furnishes a particularly happy 
application of the theory so well developed and worked out by 
]~essrs. Whitney and Michelbacher, since in group insurance the 
law is of that simple character which lends itself most readily to 
the application of the formulas developed. The amount of the risk 
is apparently ,not large in gro~:p insurance, as it is subject to the 
following regulations : 

Maximum Amount to an In~vidual.--The maximum amount of 
insurance as to any individual iu any class shall not exceed two and 
one-half times the average of the group (to the next $500) de- 
termined by excluding such class, but in no case shall the insurance 
on any individual exceed $5,00.1 The usual minimum amount of 
insurance on any individual is $500. 

This again excludes the element of catastrophe, which for reasons 
so well developed in the paper~, under discussion are not properly 
the subject of experience rating discussions. 

The Equitable Life Assurance Society issues all its group insur- 
ance on the mutual plan at pai:tieipating rates, and applies to all 
its business at this time an e~':perience rating dividend formula. 
This formula contains many o f  the arbitrary factors which both 
Professor Whitney and Mr. Mkhelbacher found necessary to intro- 
duce with reference to workability, and with essential reference to 
preserving a balance between ~isk-expe]~ience and class-experience 
which would not unduly penalize the small risk having a bad expe- 
rience, which so far as its individual classification was concerned, 
might be considered more or less adventitious. The Equitable takes 
into account the size of the group, the number of .)Tears experience 
in each group and the constant:y changing character of industrial 
establishments by carrying its debits and credits algebraically, 
checking back over the entire experience of the group except as the 
size of the group may increase. 

Group insurance is governed by the laws of the various States 
of the Union applicable to individual life insurance. Thus the 
matters of fixing premium rate~ with reference to individual ages 
and the maintenance of individual reserves are matters of statute, 
and so long as they remain mat L.ers of statute would not permit of 
the experience-rating methods of rate making. Where the indi- 
vidual rates, however, are in conformity with the state standards, 
the theory and practice of rate making as outlined by Professor 
Whitney and ~[r. Miche]bacher may, with modifications, be used 
with reference to computing premium refunds or dividends. But 
the problem of premium refunds:3 in a group life risk, in retrospec- 
tion, eliminates many of the difficulties with which Professor Whit- 
ney and Mr. Michelbacher have made their analysis to so large an 
extent in the broader and mere comprehensive formulas developed 
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by them~ with workmen's compensation hazards particularly in 
mind. 

A. W. WHITNEY: 

(AUTHOR'S REVIEW OF DISCUSSION.) 

Mr. Greene refers to the manner in which the losses are to be 
computed in the application of the experience rating plan. The 
computation of losses is doubtless the weakest part of the system 
and every effort should be made to standardize and regularize the 
procedure. 

Experience rating has come to stay and as a method for making 
right rates will be more important than schedule rating. There 
seems to be no other field in which the necessity of making essen- 
tially right rates for the individual risk is so imperative as in the 
field of workmen's compensation. This new actuarial method 
must therefore be given as dignified and useful a place as possible. 

I am very glad that Mr. Greene has added as a matter of record 
the memorandum that he presented to the Actuarial Committee. 
I t  was l~r. Greene's assumption which brought to light the form 
for z which, on account of its great simplicity, was adopted for 
practical use. As a matter of record also I might state that the 
original working out of the problem was made on the assumption 
that the class-experience was so large as to make the class-rate en- 
tirely dependable. In the paper which was presented to the So- 
ciety and which is now under discussion the treatment was gen- 
eralized so as to include both points of view as special cases. 

While the assumption which Mr. Greene made was valuable in 
bringing immediately to light a very simple formula I cannot con- 
sider that the assumption itself really reflected the fac~s. I t  is cer- 
tainly not true that experience-rating as a balance between the 
credibility of risk-experience and class-experience depends solely 

• or even primarily upon the relative amount of experience for class 
and risk. Hr. Greene assumes that all risks of the same class have 
the same hazard.* This of course is flatly at variance with the 
facts; the need for experience-rating rests upon the exact contrary, 
namely, that the hazard of the risk in general is not the same as 
the hazard of the class. 

Incidentally notice should be taken of the fact that the symbols 
used in l~[r. Greene's memorandum were adapted to those used in 
the earlier devlopment and do not wholly agree with the symbols 
used in the paper which is the subject of this discussion. 

There are three distinct processes in the theory of probabilities: 
first, an analysis of the logical relgbionships among the events in 
question; second, the superposigon upon this logical structure of 

* Formula (22) reduces to the  form Z - -  Pn Pn q- Pm by letting E2 ~ ao 

which is the condition that the hazard of all risks in the class is the same. 
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a system of quantitative relationships, and third, the making of 
explicit judgments regarding the magnitude or relative magnitude 
bf the qnantitdes involved. The first process follows out of the 
fundamental laws of thought~ the second, odt of similar quantita- 
tive laws; the third process is entirely different for it involves spe- 
cific judgments regarding the, nature and detail of reality itself. 
All three processes involve judgments but in the first two cases the 
judgments are so fundamental, so general, so well-established, that 
they are non-controversial. The structure of inverse probabilities 
for instance is something that is not open ~o question. 

The main difficulty is concentrated in the third process of mak- 
ing judgments as indeed is the case in the more ordinary affairs of 
life. People on the whole red,son logically, and live consistently. 
Their failure to meet successfully the pragmatic test of reality lies 
mainly in their inability to make sound judgments on which to 
base their reasoning or their l:ving. 

The practical value of a determination of the probability of an 
event is wholly con/{itioned by these initial judgments. The result 
carries with it all the qualities, the imperfections as well as the per- 
fections, the inadequacy as well as the adequacy, of the assump- 
tions. Here, as elsewhere in life, one of the chief difficulties lies in 
the fact that we forget that our results are qualified,--we take them 
as absolute. In the application of the theory of probabilities and 
notably in the application of Bayes' rule these limitations are often 
overlooked and the results a~e given a credence that is unwar- 
ranted. 

So far as mere logic is concerned any self-conslstent assump- 
tions are admissible. Whether these will lead, however, to results 
that have any practical value depends entirely upon the question 
of whether such assumptions are a correct description of reality. 

Among the various probabilities that follow from various assump- 
tions is there such a thing as the probability par excellence? Yes, 
it is that probability that is based upon the best possible judgments, 
- - that  reflects most thoroughly the known facts. But who shall 
be the judge ? 

In the case of hypothetical problems where the body of assumed 
facts is explicitly given, and particularly where the domain of 
ignorance is posted with sign~ marked " a t  random" the deter- 
mination of the probability is not difficult. In real life the situa- 
tion is quite otherwise; here it is almost impossible to marshall in 
review all the knowledge, much of it scattering, which goes to make 
up the logical background. A:ad yet with a characteristic mental 
carelessness we do even in such cases use the term the probability. 
Similarly in the more ordinary affairs of life we neglect in general 
to recognize the fact that our (~nclusions have strict validity only 
for one ~articular substratum cf experience, in some parts of the 
theory of probabilities, notably in the case of inverse probabilities, 
this procedure is too crude. Distinctions must be explicitly real- 
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ized between the results that arise out of different experiential 
backgrounds. 

There is such an air of mystery about the theory of probabilities; 
- - i t  is so startling to be able to get dependable results where there 
is ignorance,--that it is not strange that there should seem to be 
some alchemy by which ignorance itself is transmuted into knowl- 
edge. Here, however, as everywhere else the fact is that what we 
do we do in spite of our ignorance and riot because of it. 

The validity of our conclusions with regard to the probability of 
an event is an exact measure of the extent of our knowledge. There 
must to be sure be ignorance if there is to be probability (rather 
than certainty) but this ignorance is in the nature of lacunae in a 
body of knowledge and it is out of this knowledge rather than out 
of this ignorance that the theory of probability builds a bridge 
across the gap. 

I t  is true that a determination of probability based on perfect 
ignorance would have no value whatsoever. The attempts of a 
being who dropped into this world from a totally different sphere 
of existence to apply either certain inference or probable inference 
(even though he were familiar With the structural nature of logic 
and of the theory of probability) would be perfectly futile because 
of the fact that he had no underlying basis of experience out of 
which to construct judgments. Such a case in actual life is im- 
possible. However tenuous may be the threads of knowledge there 
is nevertheless something that can be woven into a probability 
determination. 

There is, however, in real life not only no case of perfect ignor- 
ance but there are all gradations of knowledge. For instance, here 
are 501 of them: An urn contains 1,000 balls which are known to 
be no other than black or white. 

1. A ball is drawn; what is the probability that  it  is white ? 
2. 2 balls are drawn and found to be one black and one white, 

and replaced; a ball is now drawn. 
is white ? 

3. 4 balls are drawn and found 
and replaced; a ball is now drawn. 
is white ? 

What is the probability that it 

to be two black and two white 
What is the probability that it 

500. 998" balls 'are drawn and found to be 499 black and 499 
white and replaced; a ball is now drawn. What is the probability 
that it  is white ? 

501. 1000 balls are drawn and'found to be 500 black and 500 
white and replaced; a ball is now drawn. What is the probability 
that it is white? 

In the first case the only knowledge is an underlying acquaint- 
ance with the world in general; this throws a few rays of light 
upon the conditions of the problem. In each succeeding case there 
is slightly greater knowledge, until in the last case there is corn- 
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plete knowledge with regard to the contents of the urn. The ap- 
plication of the theory of probabilities in each case gives the same 
result, namely, that the drawing of a white ball and the drawing of 
a black ball are equally likely and yet the credence to be attributed 
to the result in the different eases is very different. In  each of 
these cases except the last a p:robability determination requires the 
making of arbitrary a priori assumptions. 

The difference produced by variations in the amount of knowl- 
edge available can also be shown by a modification of the first 
problem. 

Problem I. An urn contain,~ 1,000 balls which are known to be 
no other than black or white. A ball is drawn at random; what is 
the probability that it is white ? 

Problem I-A.  There are 1,001 urns each containing 1,000 balls. 
In the first urn all are white, in the second all but one are white 

• . . in the 1,000th 999 are white, in the 1,001st all are black. 
An urn is selected at random snd then a ball is selected at random 
from this urn. What is the probability that it  is white? 

The mathematics and the result in the case of these two prob- 
lems are exactly the same. In the first case assumptions are made 
that are the equivalent of facts in Problem I-A. I t  is evident that 
there is a larger amount of l~nowledge in Problem I -A than in 
Problem I and the result to just that extent is more worthy of 
credence. Problem 501 differs from Problem I -A  in the addition 
of still further knowledge; in fact one element of probability has 
given way to certainty. 

At the bottom of every probability determination in real life 
there are assumptions that are more or less arbitrary. Further- 
more it is often if not usually impossible to determine just what 
ass~umptions arise most consistently from the logical background. 

Both of these conditions are matched in the case of certain in- 
ference. Before experience is accumulated arbitrary tentative 
judgments must be made; the results do not command a high de- 
gree of credence and must be tested pragmatically. Furthermore 
it is often exceedingly difficult 1:o pick out those assumptions which 
are most consistent with the logical background of experience. 

The conclusion therefore is t~at the credence which is to be given 
to a probability determination varies with the extent of the logical 
back~ound and the degree to which it is possible to express this 
with certainty in the form of assumptions. 

Mr. Fisher's example in which 0, 1, 2, -..  m deaths are assumed 
as all equally probable and from this assumption is derived an 
improbable result illustrates only what seems to be self-evident, 
namely, that consistency must be judged within a uniform field of 
experience. I t  is not legitimate to apply a different criterion of 
reasonableness to the final resul~ from that which is applied to the 
assumptions. I f  a body of experience is called into evidence for 
the purpose of pronouncing the fact unreasonable that an x-year- 
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old person is sure to die during the year then this same body of 
experience must be called into use in passing upon the reasonable- 
ness of the assumption that 0, 1, 2, ..- m persons will die during 
the year. In other words anyone who is qualified to pronounce 
the result unreasonable is also qualified to pronounce the assump- 
tion unreasonable. Similarly the result is not unreasonable if the 
same body of ignorance is assumed that is assumed in testing the 
assumptions. 

I t  is just as fundamental in a logical problem that the same 
body of experience should be assumed ~roughout as it is that the 
same universe of discourse should be preserved throughout. I t  is 
not allowable to swap the horse carrying our load of experience in 
the middle of the logical stream. 

Now to come to the particular case in point. Is it allowable to 
assume that one value of the real hazard of a particular class is 
as probable as another provided the experience of the class is set 
aside. This is by no means a case of complete ignorance. We have 
not only a fund of general knowledge but with regard 53 this par- 
ticular class we doubtless should be able from a technical point of 
view even barring experience to form some idea of the probable 
hazard and to assert Sa t  in reality all values of the hazard were 
not equally probable. I t  would be very difficult, however, to estab- 
lish an a priori law of probaMe hazard that would produce a con- 
sensus of approval. :Furthermore, for the range of values in which 
our chief interest lies it is pretty evident that such a law expressed 
as a curve would be nearly flat. 

Under the circumstances, with the additional motive of produc- 
ing the greatest possible simplicity, we are certainly justified in 
going back to the more naive view that all values of the hazard are 
equally probable. The difference in the results produced by using 
this law and by using some more complicated relationship in prac- 
tice can certainly not be great. I doubt if it would be desirable to 
make a different assumption, considering the purpose of the inves- 
tigation, even if more explicit estimates were possible. 

I t  is pertinent to ask what is that purpose ? The answer is that 
the investigation was undertaken to discover a form, a structure, 
for a plan of experience rating Nat  would be in general agreement 
with underlying conditions and requirements. The best assump- 
tions that were practical were to be made use of but the result itself 
was to be judged by pragmatic tests. In this connection I may 
note that this plan is being used to rate twenty million dollars 
worth of business and is apparently giving satisfaction. 

I agree with ~ r .  :Fisher that normal curves do not exactly de- 
scribe ~he conditions of the problem; they were not supposed to. 
:For the purpose in hand, however, they were exactly the instru- 
ment that was needed. This was not a theoretical investigation; 
i~ was governed by eminently practical considerations. The normal 
probability carve with its ease of handling marked the exact limit 
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to which it was feasible to go in the direction of nicety of treatment. 
Even aside from this consid~ration, however, Mr. Fisher's criti- 

cism is not to the point. The: first factor in formula (2), viz., 
H ' / ~ . e  -~'~(P-z~ does not affect the form (at least only v~-" 
motely) ; it affects only the constant 

H2 I-1 ,~ 
H ~ + , t l  '2 _ j2; 

but this constant j2 in practice is determined arbitrarily. The 
second factor H/~,U~.e -B~(~-x~ represents a frequency distribu- 
tion and is not used as an ap:proximation to a binominal form. 
The question of skewness for the: purpose in hand is not imporLznt. 
The third factor ~C~ ( 1 - -  z) a~;~ is exact, not an approximation. 

I hope that somebody with time and patience will investigate 
the problem of experience ratin~: from a more comprehensive point 
of view. I conceive that such an investigation would be not only 
theoretically interesting but might throw some light on the prac- 
tical problem. The present inve{~tigation was inspired by the neces- 
sity of producing immediately practical results. 

The term "inverse probabilities" has no great merit, neither is 
it pernicious. The theory of probabilities in form is reversible. In 
its applications, however, there are considerable differences. Usu- 
ally we argue from cause to effect; in some cases, and particularly 
in the application of Bayes' ruT e we argue from effect to cause. 
This inversion of the more usn~d process was evidently what led 
to the term "inverse probabilit:ies,' as well as to the term, the 
probability of causes. 

Mr. Fisher's remarks about dispersion are hardly to the point 
in view of the fact that no use ~as made of the idea of dispersion 
in the technical sense. 

I am very glad that Mr. Moo!e has taken the trouble to enrich 
the discussion of experience rating wifll the submission and analysis 
of critical cases. What the experience rating plan ought to do is 
to reproduce in a systematic ma:aner the judgment of theunder- 
writer. These cases seem to indicate that the plan is successful in 
doing this. 

The difficulty in using experience ratin~ to displace complexity 
in classification lies in the difficulty of dealing with the small risk. 
The rating of the small risk, whatever its experience, will have to 
be kept pretty closely to manus,l and if the classification is in 
error experience rating will not go far in the way of correction. 
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THE INDusTRIAL CO~fPENSATION RATING SCHEDULE~ 1918--E. H. 
* DOWNEY. 

VOL. IV, PAGE 325. 

WRITTEN DISCUSSIOE'. 

:l~R. G. F. :~IICHELBACI{ER: 

Everyone who has come in contact with the latest edition of the 
Industrial Compensation Rating Schedule will admit its superior- 
]ty over the schedules which had their existence prior to ].918 and 
out of which the present schedule has developed. I can ~nd no 
basis for criticism, therefore, of Mr. Downey's analysis of the 
faults of the first workmen's compensation schedules, nor have I 
any comment to offer with reference to the efforts of the National 
Reference Committee on Schedule Eating to overcome these faults 
and to produce a truly practicable and equitable plan of schedule 
rating. 

I am not intensely interested in the details of schedule rating 
because I have had no training in the technique of safety engineer- 
ing. Personally, I am content to leave these matters in the hands 
of safety engineers. I t  is their business to know what conditions 
are of sufficient importance to warrant consideration in a sched- 
ule and they are better qualified than I to speak both in terms of 
the relative values of these hazards and the methods which Should 
be employed in their elimination. The right sort of statistical 
information should be available but, after all, the limitations of 
our experience data are such and it is so obviously impossible to 
obtain the exposure to individual hazards with any degree of ac- 
curacy that the actual valuation of the items of any schedule must 
remain largely a matter requiring the expert judgment of engineers. 

I do feel, however, that the structure of schedule rating and its 
place in the general plan for rating workmen's compensation risks 
are matters in which actuaries should have a decided interest. In 
this connection I have two points upon which I feel at liberty to 
comment. 

In the first place, I believe the present schedule to be too cum- 
bersome and complicated. Efforts have been made periodically to 

"simplify schedule rating. The injection of new ideas and the de- 
sire on the part of those participating in these conferences to ex- 
periment with new principles has, however, led to the gradual 
building up of a most formidable array of items and formulae. I 
have no facts before me to substantiate my ease, but I am certain 
that if it were possible to make the right sort of examination it 
would be discovered that there are many of these items which have 



DISCUSSIOn. 161 

little effect on the aggregate results obtained upon all the risks 
which are schedule rated. I t  ~ppeals to me that there are too many 
refinements; there are a number of items representing hazards 
which are not of sufficient i~portance to warrant the trouble and 
cost of attempting to measure them. In this respect the schedule 
is top-heavy. There must be ~ possible middle ground upon which 
to build a schedule which will efficiently and equitably measure 
physical hazards without the necessity of considering minute de- 
tails and hazards which, as regards the broad spread of industry, 
are comparatively insignificant. I t  may be that our attempt to 
make the schedule universall:~ applicable to manufacturing risks 
is responsible for this condition. I t  is possible that the fact that 
one schedule is applied to manufacturing risks of every description 
requires the inclusion of items which are important in certain clas- 
sifications and of absolutely no importance in others. Neverthe- 
less, the recent development of formulae for the purpose of better 
fitting the schedule to individual classifications should remove this 
difficulty. I look forward to the establishment some day of a sched- 
ule which as regards industry will produce identically the same 
results as our present schedule but which will contain only a few 
items of general application tc all risks. 

The second point upon which I should like to speak has to do 
with the place of schedule rating in the general plan for rating 
workmen's compensation risks. At the time the latest experience 
rating plan was devised, the theory was advanced that the schedule 
may be considered as a method of refining the classification of a 
risk. If  this theory is applied in actual practice, it results in the 
use of the manual first, the schedule second, and the experience 
rating plan third. Each of these parts of the system has a definite 
mission to perform. 

I t  is the purpose of the manual to furnish a convenient method 
of breaking up industry into a number of suitable parts for classi- 
fication purposes and to provide an average or base rate for each 
division. The flrst step in the underwriting of an individual risk 
involves the consultation of the manual. The classification which 
most nearly describes the operations conducted by the assured is 
located and the rate applicable thereto is taken as the basis for 
rating the risk. I t  is recognized, however, that this is an average 
rate--that it is based upon experience into which has been thrown 
individual risk experiences of ..ill kinds ranging from the experi- 
ence of superior risks to that of risks which because of physical and 
moral conditions are extra hazardous within the manual classifica- 
tion. Equity and good underwriting judgment dictate the neces- 
sity of making some variation from this average or base rate in 
order that the rate for the individual risk may more intimately 
measure the hazards and thus insure a more accurate contribution 
from the assured. The next step, therefore~ is the application of 
the schedule. 

11 
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The schedule measures physical conditions and according to the 
theory that it may be used to refine the classification of a risk, its 
application is equivalent to the breaking up of a manual classifica- 
tion. I t  is  as if all the risks which are thrown into a heap 
within a manual classification were sorted into a number of smaller 
heaps. The schedule is supposed to accomplish this result by meas- 
uring the extent to which the physical characteristics of the indi- 
vidual risk vary from those assumed to be represented by the man- 
ual or base rate. After the schedule has been applied the risk is 
more accurately classified. I t  is thrown into immediate relation- 
ship with risks of substantially similar hazards where the physical 
conditions are comp.arable and it no longer takes its place at ran- 
dom with the good and bad risks of the classification. 

The last step is then taken. The loss history of the risk is re- 
viewed and the experience obtained in this manner is compared 
with the experience for the classification. There is a process of 
weighing the relative evidential value of the risk experience and 
the schedule rate and an adjustment is made which, if the risk 
experience is better than the average, results in a credit, or if the 
risk experience should indicate a contrary deviation, a debit. 

This theory of rating is being followed at the present time. The 
manual rate is first modified by schedule. The rate thus obtained 
is then subjected to further modification by experience rating. 

This is not the only theory which has been advanced, however, 
and personally I am not convinced that it is the best that can be 
found. There is a distinct movement in favor of reversing the 
order of application of schedule and experience rating. Experience 
rating would thus be employed as the method of refining the clas- 
sification if a risk and schedule rating would constitute a means 
of s~imulating accident prevention and of anticipating the effect 
of safety work. 

All the hazards of a risk, both physical and moral, are reflected 
in the experience of the risk. Why is it necessary, therefore, to 
Iook further for a dependable criterion to use in bringing together 
those risks within a manual classification which represent approxi- 
mately the same hazards? To be sure, the present experience 
rating plan does not consider the experience of all risks to have 
the same evidential value. Nevertheless, some suitable modification 
might be made if the plan were used exclusively for classification 
purposes--e, g., greater weight might be given to the "all other" 
experience, and less weight to the "D. and P.T.D." elements. 

Schedule rating in the past has been designed to accomplish two 
purposes: first, it has been used as a method of measuring physi- 
cal hazards or of determining how much e~ch physical hazard pres- 
ent in a risk contributes to the total loss cost; second, it has been 
used to stimulate accident prevention. By forcefully bringing to 
the attention of assured the importance of serious hazards it has 
more than any other agency advanced the safety first movement. 
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As a plan for the measurement of hazards, the schedule has not 
produced good results; as a booster for safety, it has accomplished 
wonders. Of the two purpose~; of schedule rating the commercial- 
ization of accident prevention is by far the more important. I t  is 
so important that I should not like to see it go. I believe that this 
result may be accomplished, however, without an elaborate sched- 
ule and without permitting the schedule to have too much influ- 
ence as a method of measuring; the hazards of a risk, 

I would accomplish this by placing the schedule third in the 
scheme and using it merely for the purpose of anticipating the 
value of safety work. If  we a~sume that the effect of guarding a 
saw will some day be reflected in the experience of the risk, why 
not permit experience rating tc measure it? The difficulty is that 
if an employer has to wait until the experience of his risk reflects 
his accident prevention work he may not be particularly interested 
in making safety installations. The stimulus which the schedule 
]n its present form applies to accident prevention would be lost if 
schedule rating were entirely g'iscontinued. If, however, the em- 
ployer were afforded the opportunity of earning a credit for a 
safety appliance, say, for two years following its installation, the 
incentive would still be there. A rule might be established, there- 
fore, which would limit the application of the schedule to new in- 
stallations and those which have: been in effect one year at the time 
of inspection. After that the schedule would not recognize the 
condition and the experience r~,,ting plan would reflect the credit 
which the safety installation is entitled to receive. This would be 
measured in an actual saving in loss cost and not in some arbitrary 
manner based upon the assumed value of the hazard which has 
been eliminated or the cost of iaaking the safety installation. 

This plan has certain advantages over the one in present use. 
In the first place its adoption would render unnecessary a change 
in the experience rating modification each time the schedule modi- 
fication is changed. I t  is cust(,ma~, to inspect risks as often as 
three times a year, depending upon the size of the premium. The 
present plan requires a recomputation of the experience modifica- 
tion as the result of each of these inspections, for presumably the 
condition of the risk will be found to be, different else there could 
be no argument in favor of so many inspections. In accordance 
with present theory a change in the schedule modification is equiv- 
alent to a change in the classification of a risk. There is not much 
logic in the contention that this can happen several times a year. 
I t  is far more logical to assum~ that the classification of a risk 
is temporarily fixed for at least a term of twelve months. The 
character of the risk may differ from time to time because of an 
actively conducted safety campaign. Under the proposed plan 
such changes would be measured by the successive inspections and 
the rate modifications based thereon. 

Then, again, the proposed plan would avoid the possibility of 
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a duplication of debits or credits. There is this danger if the 
schedule is applied before the experience rating plan comes into 
play. Let us assume, for example, that there is a superior condi- 
tion in a risk. If  this condition is treated by the schedule i~ will 
receive consideration when the schedule is applied. But it also will 
be reflected in the experience of the risk and it will thus have an 
influence in determining the experience rate. To be sure this in- 
fluence may not be such as will double the schedule credit--it will 
be felt, however, and in the smaller risks items of this character 
may have an appreciable effect upon the adjusted rate. In the 
larger risks, of course, the experience rating plan will tend to re- 
produce the risk experience and here the schedule will have little 
influence. Under the proposed scheme the jurisdiction of the 
scheclule and the experience rating plans could be clearly defined. 
I am not at all certain that the experience of a risk accurately 
reflects the effect of safety work within two years after installa- 
tions are made. This is a matter which could be studied statisti- 
cally and also one concerning which the judgment of engineers 
would be valuable. I t  should not be difficult to produce a rule 
which would result in carrying the value of safety work by the 
schedule until such time as the experience is capable of taking 
over the burden. Even though the rule were not accurate the 
present situation would be much improved. 

Finally, the proposed plan, if adopted, would remove certain 
difficulties which are inherent in the present plan. At present if 
a subsequent inspection produces a greater credit than the original 
inspection the schedule ratable classifications are given lower rates. 
IIowever, the fact that the average rate and the indicated risk rate 
come closer together produces a smaller experience modification 
and when this is applied to the non-schedule ratable classifications 
the result is an increase in these rates. I t  is true that the average 
rate for the risk decreases but the practical result is a decrease on 
one set of classifications and an increase on another, and this is by 
no means a simple matter to justify to an assured. Another con- 
dition which has confronted the Bureaus is this: under the present 
plan a risk cannot be completely rated until the schedule modifi- 
cation is available. Furthermore, all the operations of an assured 
within a given jurisdiction must be taken together for experience 
rating purposes. If there are three manufacturing plants under 
the control of a single assured three inspections must be made and 
the experience for the entire risk must be compiled before any of 
the constituent parts can be complebely rated. If  there is a con- 
troversy concerning the application of the schedule to one part of 
the risk, the rating of the entire ris~ is delayed. I t  is a case where 
the tail may wag the dog. To be sure these difficulties can be over- 
come but any rule which would eliminate them under the present 
plan would be awkward. Under the proposed plan there would be 
no conditions of this character, for with the schedule as the last 
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step ia the rating p~ocedure, ~my delay in determining the sched- 
ule modiilcation or any adjust:ment in rates made necessary by re- 
inspection could readily be taken into consideration. 

This subject is at present under investigation by the National 
Reference Committee on Workmen's Compensatio~ Insurance. I 
trust, therefore, that this plat and others which may be proposed 
will be thoroughly discussed here, as the cohrdination of the vari- 
ous elements of our scheme of rating is undoubtedly the next im- 
portant problem in the field of workmea's compensation insurance 
which must be solved. 

I~R. W, :It. B U l t t t 0 P  : 

In view of the fact that Dr. Downey's paper on the above sub- 
ject presents mainly a compari,lon of the Universal Analytic Sched- 
ule with the Industrial Compensation Rating Schedule, and offers 
a very complete explanation of the latter, little opportunity for 
a discussion is presented. The paper should give a better under- 
standing of the subject to these not immediately connected with 
the preparation or application of rating plans. 

Dr. Downey places a great deal of emphasis on the balancing 
feature of rating schedules. ] t  is difficult to understand how we 
could ever have a plan that would be in balance and remain so 
without frequent revision of the credit and charge items. Our pure 
premiums, the basis of our rates, represent average conditions; so 
the rating schedule is intended to produce the manual rate for the 
average plant, and a higher or lower than manual rate for plants 
presenting a poorer or better t:han average condition. Safeguard- 
ing of machinery is continually increasing; much of such guarding 
is entitled to a credit under merit rating. The average condition 
of plants from point of safety is therefore continually improving. 
A schedule in balance at the starting point would soon be out of 
balance because the foundation upon which it was built, the aver- 
age condition, has changed. Credits in excess of charges would 
necessarily be the result. This could, of course, be overcome by 
erecting a schedule upon the basis of a perfect condition and giv- 
ing charges only. This would not result in a balanced plan, but 
would take care of changing general or average conditions. The 
present circumstances making ~,'.uch a schedule impracticable have 
been set forth in Dr. Downey's paper. 

The point was also made that improved safety conditions over 
the average assumed are gradually reflected in the pure premiums, 
and that a double credit results by giving reductions in rate for 
certain items. This is no dohbt an important fact, and is a weighty 
argument for periodic revisions of the schedule, raising the stand- 
ards and eliminating credits. 

As pointed out by Dr. Downey, one of the most valuable features 
accomplished, at least in part, by the Industrial Compensation 
Rating Schedule is the adjustment of the standards to conform 
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more. nearly to the legal standards of the various states. ~any  
controversies have arisen in Wisconsin because of the difference in 
the standards of the state and the insurance carriers. The Wis- 
consin Industrial Commission has vigorodsly inspected elevators 
for many years. Few elevators in the state do not meet the com- 
mission's requirements. The standards in the 1916 schedule were, 
in some instances, more stringent than the state standard, and the 
employer who had fully met the state standard, acting under in- 
structions from state inspectors, and then was charged for not 
meeting the rating standard, objected to paying the charge, and 
did so with justice. To overcome the difficulty the rating stand- 
ards on elevators were changed to conform to the state standdrds. 
State authorities are anxious for unified standards and are open to 
conviction regarding the correctness of their requirements. This 
good work should be continued; it is the greatest advance for 
proper guarding, and when enough states will have adopted the 
common standard manufacturers of machinery, will be compelled 
by competition to make their products complete, including the 
universal guard. 

In discussing the 1918 schedule Dr. Downey compares the 
method of basing credits and charges upon the number of employes 
with the old plan of fiat charges and credits. The inaccurate 
method of reducing items to cents on the rate, making necessary 
the use of the estimated payroll, has been eliminated. The old evil 
could, of course, have been overcome by a fiat addition or subtrac- 
tion of the charges or credits instead of a reduction to cents on 
the rate. 

I t  is extremely questionable if the number of employees can be 
ascertained in advance with much more accuracy than the payroll. 
Dr. Downey suggests that the average may be obtained from plant 
records taken at monthly or quarterly intervals. These must nec- 
essarily be the records of the past period. So also can the payroll 
be determined with even greater accuracy for the past year or part 
of the year. The records of the past period may, however, be of 
little value for estimates of the future. During this period pay- 
rolls have fluctuated greatly from year ~o year. Such variations 
are likely to continue until indusLrial condit/ons have again become 
stabilized. The number of employees has fluctuated in about the '  
same degree as the payroll. Under present conditions at least it 
does not appear that the number of employees can be more accu- 
rately estimated than the payroll. Notwithstanding this fact, if 
it is correct, the plan of the 1918 schedule is superior to the sched- 
ules of the past. 

The success of the 1918 schedule must depend to a large degree 
upon the accuracy of the value of K in the various formulae. I t  
should not be long before sufficient statistics have developed to aid 
in producing values with considerable accuracy. The methods em- 
ployed in determining the value for K were not fully explained in 
Dr. Downey's paper. 
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The unfortunate feature of schedule rating of physical hazards 
is that the items chiefly considered produce only about one fifth 
of all the accidents. During: the three years 1915, 1916 and 1917, 
40,980 injuries were compensated in Wisconsin. Of these only 
nineteen per cent. were caused by machinery, with a correspond- 
ing time loss, weighted in accordance with the recommendations 
of the Statistical Committee of the International Association of 
Industrial Accident Boards and Commissions, of less than twenty- 
four per cent. of the total. 

l~fl~. WILLIAIV[ N]EWEI~L: 

The subject has been so well covered in this paper and the details 
so thoroughly discussed by the author, that I fear there is little of 
value that I can add. Having charge of the inspection work of a 
compensation insurance carrier naturally leads me to consider the 
schedule from the point of view of its practical application, with 
special reference to the determination of the charge removed or 
credit granted, expressed in 6ollars and cents per year, for the safe- 
guarding of individual conditions. In common with other carriers, 
we receive numerous requests from our assured to whom we have 
sent safety recommendations asking us to advise them the credit 
they will receive for compliance with each individual item, and they 
invariably desire to have this expressed in aollars and cents annual 
saving per item, together wi~h the total saving expressed both in 
terms of premium reduction and rate reduce/on. 

This leads me to a discussion of the so-called flat premium values 
in the schedule. Mr. Downey states on page 331, in referrin~ to the 
1916 Schedule, that " the fiat values, lastly, are not in practice-- 
what the theory requires--fixed premium amounts," pointing out 
that the rate as respects the flat values necessarily depends upon the 
payroll disclosed by the policy declaration, difference~ in payroll 
estimate causing these values to fluctuate by as much as one hun- 
dred per cent. This was overcome to some extent by the Compen- 
sation Inspection Rating Board of l~ew York by using an estimated 
payroll based on the average number of employees during the policy 
year as determined by inspection and the approximate annual 
average wage in the industry classification. In the footnote on 
page 331 ~Ir. Downey states : 'In the 1916 Pennsylvania Schedule 
an attempt was made to treat the flat charges as net premium addi- 
tions, over the above the rate expressed in the policy. This prac- 
tice would have realized the theory of the fla~ items--only the fiat 
premium additions proved uncollectible in practice." I quote this 
here because I shall have oeca~don to refer back to it presently. 

Mr. Downey states in Section 2 on page 332 that the Committee 
wholly abandoned the flat premium method of value expression in 
the 1918 Schedule, all items being valued either in per cent. of 
manual rate or in cents on payroll. This is true as regards the 
values carried into the charge and credit columns on either side of 
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the rating form, but I am unable to see that such is the case in the 
assignment of flat charge and credit points under Schedule items 
120 to 210 inclusive, comprising defective flooring, floor openings, 
stairs, elevated runways, traveling cranes~ elevators, and certain 
boiler ancl electrical defects, which are converted into terms of 
rate by the formula: 

D 
~-X K = cents on pay roll, 

in which D~---number of defect points multiplied by the item 
weight of each, E ~ n u m b e r  of plant employees, K ~ a constant 
per unit of payroll. 

The author states on page 337 that this formula gives a prac- 
tically constant premium value per defect, and tha~ pending the 
statistical determination of D, the actual judgment values of the 
former schedule were retained. If  D is to represent these values in 
dollars as well as in points the formula becomes : 

D 
~-X 12.5 = cents on pay roll, 

which is equivalent to assuming an average annual wage of $800 
per employee. The value of a point will only be exactly a dollar, 
however, in manual classifications in which the payroll averages 
$800 per employee per year, and for any other classifications the  
value of a point will bear the same ratio to a dollar as the average 
annual wage bears to $800. Thus an assured whose payroll per em- 
ployee averages $800 per year will be charged $2.00 annually for 
a non-standard elevator gate, while a risk averaging $600 will be 
charged only 75 per cent. of $2.00, or $1.50, and a risk averaging 
$1,000 will be charged 125 per cent. of $2.00, or $2.50. This comes 
about through the fact that although the charge for items 120 to 
210 inclusive (or credit in case of superior conditions) expressed 
in cents on payroll by use of the above formula will be constant for 
all risks having the same ~otal of defect points and same number of 
employees, the premium derived by applying this rate increase to 
the actual total payroll will naturally vary directly with the average 
payroll per employee. 

The author states on page 335 : " Given the same number of em- 
ployees, an unrailed stair, an unguarded elevator entrance or a 
hole in the floor presents practically the same risk of injury in a 
silk factory as in a carpenter shop." The actual premium charges 
for the defects mentioned would not be the same, however, for the 
reason explained above--the premium charge per defect in the silk 
mill would bear the same ratio to the premium charge per similar 
defect in the carpenter shop as the average annual payroll per em- 
ployee in the former bears to the payroll per employee in the latter. 



DIS0VSSION. 169 

This does not coincide with the theory expressed by Mr. Downey in 
his reference to attempting to collect the flat charges as ne~ pre- 
mium additions, which I hav~; quoted above. This latter method, 
which was found impraetieab:[e would of co~rse result in making 
the values of the so-called fiai charges and credits uniform for all 
risks. 
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VIRGIL MORRISON KI~fE. 

Virgil l%Iorrison Kime, Actuary of the Casualty Departments of 
The Travelers Insurance Company, died October 15, 1918, of 
bronchial pneumonia following a short illness with influenza. 

Mr. Kime was born in Petersburg, Indiana, November 8, 1885, 
was educated in the public schools of Atlanta, Georgia, and was 
graduated from the University of Michigan in 1906. He began his 
insurance career with the Michigan Mutual Life Insurance Com- 
pany, which, however, was interrupted by a two years' service a s  
instructor in accounting in the Department of Economics at the 
University of Michigan. He then entered the service of the Mis- 
souri State Life Insurance Company at St. Louis and later, in 1911, 
became actuary of The American Central Life Insurance Company 
of Indianapolis. He came to the Travelers on May 1, 1916. Mr. 
Kime was elected a Fellow of the Society on October 22, 1915, was 
elected to the Council in October, 1917, and at the time of his death 
was serving as chairman of the Educational Committee. He was 
also a Fellow of the Actuarial Society of America by examination, 
a Fellow of the American Institute of Actuaries and a member of 
Phi Beta Kappa. 

Mr. Kime's accomplishments in life actuarial work, and later in 
the field of casualty actuarial work, are a fine testimonial to his 
unusual mentality and his habit of careful and thorough study. 
He had an unquenchable thirst for knowledge upon subjects of all 
kinds. This fact gave him a breadth of view and an understand- 
ing of many matters which was an invaluable asset. 

The outstanding characteristic of Mr. K:ime was his gentlemanly 
and courteous manner. He was admired by all who knew him for 
his pleasing personality and graciousness. His untimely death was 
a sad shock to his many friends and a great loss to +,he actuarial 
profession. 
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REVIEWS OF BOOKS AND PUBLICATIONS. 

WorIcmen's Compensation anal Insurance. DV~A~D tIA~S~Y VA~ 
Do~]~. Department o~ :[~olitical Science of Williams College, 
1918. Pp. viii ~- 332. 

While we may not all hone:~tly concur in Burns' wish: 

"0  wad some Power the giftie gie us 
To see oursels as ithers see us !"  

we probably all agree that it is at times stimulating to so see our- 
selves, even though it is not always flattering to our pride. In this 
Iqo. 5 of the David A. Wells [Prize Essays of Williams College we 
have such an opportunity. There is in it the freshness and clear- 
ness of vision ~f the recent graduate who has not yet had long and 
bitter enough contact with the unpleasant practicalities of life to 
make him mistrust his own ccnvictions. 

The author presents all sides of his subject as fairly as he can, 
but, convinced himself of certain propositions, he does not hesi- 
tate to express his conviction nor to present the arguments for it. 
For example, he begins his resume of the chapter on "Insurance 
Features." "Although this chapter has been chiefly devoted to an 
attempt to establish the superiority of compulsory state-managed 
insurance over all other met]lods of securing the compensation 
award . . ." Again, dealing with the question of an elective or 
compulsory law, he says: 

"As we have seen, state legislatures imbued with the spirit of 
pro~gress, but restrained by a craven fear of having their enact- 
ments overthrown by the courts, have endeavored, by raising pre- 
sumptions of acceptance and by other means, to make nominally 
elective laws compulsory in fact; these are disgraceful subterfuges, 
and inexcusable in this day and age. I f  constitutional provisions 
are so antiquated or inelastic as to stand in the way of needed 
labor legislation, they should go; the path of amendment is open 
to all, and has been availed of in many states." 

Certain suggestions as to the benefit scales which the author feels 
the ideal law should provide show a lack of co~ntact with the prac- 
tical problems either of claim ~dministration or insurance. 
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Yet these very excesses are but evidence of the earnestne~ with 
which the author has taken up his task. Whether or not we agree 
with the writer, such writings usually well repay reading, if in no 
other way than by showing how such earnest thinkers look upon 
our problems. 

The style is popular, yet the copious annotations show a wide 
reading and an endeavor to properly cover the subject and to facili- 
tate further study if the reader is so inclined. The first four chap- 
ters on Underlying Principles, The Rise of Workmen's Compensa- 
tion, Questions of Constitutionality, and Compensation Legislation 
in the United States form an excellent introduction to the subject 
for any student. The other chapter headings are Insurance Feat- 
ures, :How I t  Works in New Jersey, The Attitude of Labor, The 
Soldiers' and Sailors' Insurance Act, Requisites of the Ideal Law. 
Some at least of these chapters would provoke sharp criticism at 
various points from different ones among membership. 

Perhaps the spirit of the book is best summarized by a remark 
of the author in the l%reword, "The present work is in answer 
to the demand for a brief critical presentation of the subject, as 
distinguished from an exhaustive and non-committal treatise." 

A. H. ~ .  

The Statistical Plan of the NationaZ Worg:men's Gompensation 
Service Bureau has been fundamentally revised effective January 
1, 1919. The following is quoted from the introduction to the 
new plan : 

"The original plan stood file test of providing the necessary in- 
formation for the development of rate making in a satisfactory 
manner. Changes were necessary from time to time as new prob- 
lems arose, but these were successfully assimilated without the 
necessity of radically revising the plan as a whole. 

"tIowever, for some time, there has been a feeling on the part 
of those charged with the administration of the plan that certain 
features of it were somewhat too complicated for practical purposes. 
This feeling culminated in a proposal to revise the plan, and begin- 
ning with the month of June of this year the Statistical Sub- 
Committee on the Bureau Compensation Plan held a number of 
sessions, some of two days' duration at which the plan was gone 
over item by item, with the aim of simplifying and condensing it 
as much as possible. No real progress was achieved, however, until 
the meeting of July 19. At this meeting a very radical proposal 
was made to do away entirely with the method of reporting paid 
losses separately from the outstanding losses. 
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" I t  was explained that the Bureau has no need for the outstand- 
ing information on individutd cases, nor for that matter, on indi- 
vidual classifications, for file reason that the outstandings are 
never taken into consideration in the establishment of pure pre- 
miums, and that such information is only valuable in bulk for in- 
vestigating the question of underestimates. 

"-Viewing this question in this light, it  was held that the out- 
standings should be divorced from the punch card system and given 
in bulk on a separate report, and that instead of punching on one 
card the paid amount and on another the outstanding amount, the 
companies should report a sfngle card for each case showing the 
total amount of incurred los~,:. The acceptance of this method re- 
solved all the difficulties the committee labored under . . . .  

"Other  changes are as follows: 
"1.  The new punch card does not contain space for cents in the 

'medical '  and 'compensation incurred'  fields. This saves four 
columns of digits. 

"2 .  Of the columns saved one column is added to the ' age '  field, 
thus making it possible to punch the actual age instead of the age 
group. This may not seem very important, but it  does nevertheless 
save the work of coding and also gives better data to work on. 

"3.  Two columns have been added to the 'counter '  column. 
There are now three ' counter'  columns headed respectively ' tabu- 
latable,' 'non-~abulatable' and 'medical. ' This corrects one of the 
shortcomings of the old plan. For many purposes, especially for 
Schedule Z, it is necessary to count not only the number of tabu- 
lafable acidents and the number of tabulatable accidents which are 
compensable, but also the number of cases on which medical has 
been incurred regardless of whether tabulatable, non-tabulatable or 
compensable. 

"4.  The duration of disabi:iity or payment no longer will be re- 
quired in cases of death, permanent total disability, and permanent 
partial disability which are ccmpensated in accordance with a spe- 
cific dismemberment schedule Time and experience have demon- 
strafed such information to be of no value actuarially and that to 
require it  would be a sheer waste of labor. 

"5 .  Heretofore, owing to the enormous amount of detail re- 
quired in fatal cases it was thought best to have the Bureau punch 
fatal cards from information supplied by the companies on Form 
1082, entitled 'analysis of fatal accidents.' Under the revised plan 
the companies will do this punching on ordinary green cards, ttow- 
ever, instead of a complete anslysis as to kind of payment (whether 
benefit to widow, children, other total dependents, etc.) all it will 
be necessary to do will be to indicate whether the payment is for 
funeral expenses or a death benefit. The special detailed analysis 
of fatal cases will be required as heretofore with a more thorough 
analysis of payments. A detailed analysis will also be filed for 
every payment total disability case." 
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1VI~B]~RSHIP OF ~]~E SOCIETY, ~I~OWMB]~R 15, 1918. 

FELZOWS. 

Those marked (~) were Charter Members a t  date of organization, 
l~ovember 7, 1914. 

Those marked (*) have been admit ted as l~ellows upo~ examination by 
the Society. 

Those marked (§) are in the mil i tary or naval service of the United 
States. 

Date Admitted 

t 

t 

f 

t 

Apr. 20, 1917 

May 19, 1915 

*Oct. 31, 1917 

Oct. 25, 1915 

Oct. 22, 1915 

t 

May 26, 1916 

§Amerine, W. M., Actuary, Georgia Casualty Co., 
Macon, Ga. 

Archer, William C., Second Deputy Commissioner, 
State Industrial Commission, 230 Fifth Ave., 
:New York. 

Baldwin, F. Spencer, Manager, State Insurance 
Fund, 230 Fifth Ave, New York. 

Benjamin, Roland, Comptroller, Fidelity & Deposit 
Co., Baltimore, Md. 

Black, S. Bruce, Treasurer, Liberty Mutual Ins. 
Co., 185 Devonshire St., Boston, Mass. 

§Blanchard, Ralph H. Instructor in Insurance, 506 
Journalism, Columbia University, :New York. 
(Lieutenant.) 

Bradshaw, Thomas, Commissioner of Finance and 
City Treasurer, Toronto, Canada. 

Breiby, William, Office of Fackler & Fackler, Con- 
sulting Actuaries, 85 Nassau St., New York. 

§Brockway, U. Hayden, Travelers Ins. Co., Hart- 
ford, Conn. (Lieutenant.) 

Brodin, Richard, Actuary, United Life and Acci- 
dent Ins. Co., Concord, N. It. 

Brown, Herber~ D., Chief of U. S. Efficiency Bureau, 
Washington, D. C. 

Brown, William H., Second Vice-President, Co- 
lumbian National Life Ins. Co., Boston, Mass. 

Buck, George B., Actuary, Teachers' Retirement 
System, City of New York, Municipal Building, 
New York. 

Bucl~lin, Walter S., President, Liberty Mutual Ins. 
Co., 185 Devonshire St., Boston, Mass. 

Bud~ong, W. A., Superintendent of Claims, 0om- 
mercial Travelers Mutual Accident Assn., Utica, 
N.Y. 
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Apr. 20, 1917 Burhop, W. H., Member, Wisconsin Compensation 
Insurance :Board, State Capitol, Madison, Wis. 

Feb. 19, 1915 Burns, F. ttighlands, First Vice-President, Mary- 
land Casualty Co., Baltimore, Md. 

f Cammack,  Edmund E., Associate Actuary, Aetna 
Life Ins. C~., Hartford, Conn. 

Carpenter, R~Lymond V., Assistant Actuary, Metre- 
politan Lif~ Ins. Co., 1 Madison Ave., New York. 

Feb. 19, 1915 §Case, Gordon, Assistant Examiner, New York Ins. 
Dept., 165 Broadway, New York. 

Feb. 25, 1916 Close, Charles L., Manager, Bureau of Safety, U. S. 
Steel Corporation, 71 Broadway, New York. 

*Nov. 15,1918 §Coates, Bar:cett N., The Fraternal Brotherhood, 
Los Angeles, Cal. 

Cogswell, Edmund S., Third Deputy Insurance 
Commissior~er, State House, Boston, ~{ass. 

Cole, Richard H., Secretary, Connecticut General 
Life Ins. Co., Hartford, Conn. 

Collins, Henr,f, Assistant Manager, Ocean Accident 
& Guarantee Corporation, 59 John St., New York. 

Conway, Charles T., Vice-President, Liberty Mu- 
tual Ins. C¢.., 30 E. 42d St., New York. 

Copeland, John A., Consulting Actuary, 1709 TMrd 
National Bank Building, Atlanta, Ga. 

Cowles, W. G., Vice-President, Travelers Ins. Co., 
Hartford, Conn. 

§Craig, Arthur H., Lieutenant, Machine Gun 
Training Center, Camp Hancock, Ga. 

Craig, James D., Assistant Actuary, ~etropolitan 
Life Ins. Co., 1 Madison Ave., New York. 

Craig, James ]~I., Actuary, Metropolitan Life Ins. 
Co., 1 Madi:~on Ave., New York. 

Crum, Frederick S., Assistant Statistician, Pruden- 
tial Ins. Co, Newark, N. J. 

Davis, MervyIi, Assistant Actuary, Equitable Life 
Assurance Society, 120 Broadway, New York. 

Dawson, Alfred B., Miles M. Dawson & Son, 141 
Broadway, N~w York. 

Dawson, Miles M., Counsellor at Law and Consult- 
~ng Actuary, 141 Broadway, New York. 

§De Kay, Ec~:ford C., Recorder, New: York Ins. 
Dept., :[65 Broadway, New York. (Lieutenant- 
Commander.) 

Dearth, Elmer H., President, General Casualty & 
Surety Co., 114 Woodward Ave., Detroit, Mich. 

Deutschberger, Samuel, Chief Examiner, Under- 
writers' Asso:,~iation Burea% New York Ins. Dept., 
165 Broadway, hTew York. 

Oct. 27, 1916 

f 

Feb. 19, 1915 

f 

t 

f 

f 

f 

f 

May 26, 1916 

Nov. 15, 1918 

f 

f 

f 

f 

May 19, 1915 

12 
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f 

May 19, 1915 

f 

f 
t 

f 

f 

f 

Feb. :~5, 1916 

Feb. 19, 1915 

]~Iay 19, 1915 
f 

Feb. 19, 1915 

f 

Feb. 15, 1915 

f 

May 26, 1916 

f 

Feb. 25, 1916 

¢ 

Feb. 19, 1915 

f 

May 1% 1915 

Downe L E. H., Special Deputy, Insurance Depart- 
ment, Harrisburg, Pa. 

Dublin, Louis I., Statistician, Metropolitan Life 
Ins. Co., 1 Madison Ave., New York. 

Dunlap, Earl 0., Metropolitan Life Ins. Co., 1 
Madison Ave., New York. 

§Egbert, Lester D., Office of Willcox, Peck, Brown 
& Crosby, Insurance Brokers, 3 S. William St., 
~ew York. 

Epsteen, Saul, Wiggins, Col. 
Fackter, David Parks, Consulting Actuary, 35 Nas- 

sau St., New York. 
Facklcr, Edward B., Consulting Actuary, 35 Nassau 

St., New York. 
Fallow, Everett S., Assistant Actuary, Casualty 

Dept., Travelers Ins. Co., Hartford, Conn. 
Farter, Henry, Actuary, Hartford Accident & 

Indemnify Co., Hartford, Conn. 
Fay, Albert H., Statistician, U. S. Bureau of Mines, 

Washington, D. C. 
Fellows, C. W., Manager, State Compensation Ins. 

Fund, 525 Market St., San Francisco, Cal. 
Fisher, Arne, Prudential Ins. Co. Newark, N. J. 
Fitch, Frank M., Auditor, Hartford Steam Boiler 

Inspection & Ins. Co., Hartford, Conn. 
F]anigan, James E., Actuary, Bankers Life 0o., 

Des l~[oines, Iowa. 
Flynn, Benedict D., Assistant Secretary, Travelers 

Ins. Co., Hartford, Conn. 
Fondiller, Richard, Equitable Life Assurance So- 

ciety, 120 Broadway, New York. 
Forbes, Charles S., Forbes & Co. Inc., 66 Broadway, 

New York. 
Franke], Lee K., Third Vice-President, Metropolitan 

Life Ins. Co. I Madison Ave., New York. 
Franklin, C. H., U. S. Manager, Frankfort General 

Ins. Co., 123 William St., New York. 
Froggatt, Joseph, President, Joseph Froggatt & Co., 

Insurance Accountants, 25 Church St., New York. 
Furze, Harry, Treasurer, Globe Indemnity Co., 45 

William St., New York. 
Garrison, Fred S., Assistant Secretary, Travelers 

Indemni~y Co., Hartford, Conn. 
Gary, Theodore E., Vice-President and Secretary, 

Fidelity & Casualty Co., 92 Liberty St., New 
York. 

Glover, James W., Consulting Actuary, University 
of Michigan, Ann Arbor, Mich. 
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Oct. 22, 1915 

Oct. 22, 1915 

t 

f 

t 

f 

Oct. 27, 1916 

Oct. 2~, 1915 

OcL 22, 1915 

t 

Nov. 15, 1918 

Oct. 22, 1915 

Oct. 22, 1915 

t 

f 

Feb. ~5, 1916 

May 19, 1915 

Goodwin, Edward S., Care of F. R. Cooley and Co., 
Bankers, 49 Pearl St., Hartford, Conn. 

Gould, Willi~m H., Consulting Actuary, 256 
Broadway, New York. 

Graham, George, Vice-President and Actuary, Mis- 
souri State Life Ins. Co., St. Louis, 1~[o. 

§Graham, T. Bertrand, Metropolitan Life Ins. Co., 
I Madison Ave., New York. (Captain.) 

Graham, William J., Third Vice-President, Equi- 
table Life A~murance 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 Aeci- 
cident & Indemnity Co., Hartford, Conn. 

Hammond, l:I. Pierson, Assistant Actuary, Life 
Dept., Travd(ers Ins. Co., ~artford, Conn. 

Hansen, Carl 5!:., Secretary, American Re-Insurance 
Co., Hunting:don, Pa. 

Hardy, Edward R., Assistant Manager, l~ew York 
Fire Ins. Exchange, 123 William St., New York. 

Hatch, Leonard W., Chief Statistician, State Indus- 
trial Commission, Albany, N. Y. 

§Hess, Herbert, Sergeant, Base Hospital No. 15, 
American Expeditionary Force. 

Hillas, Robert J., President, Fidelity & Casualty Co., 
92 Liberty St., New York. 

Hinsdale, F. W., Secretary, Workmen's Compensa- 
tion Board, Vancouver, B. C., Canada. 

Hodgkins, L. G., Secretary, Masonic Protective 
Assn., Worcester, Mass. 

Hoffman, Frederick L., Third Vice-President and 
Statistician, Prudential Ins. Co., Newark, N. J. 

Holland, Charle~ H., President and General Man- 
ager, Royal Indemnity Co., 84 William St., New 
York. 

Hughes, Charle,.~, Auditor and Assistant Actuary, 
New York Ins. Dept., 165 Broadway, New York. 

Hunt, Burrit~ A., Actuary, Casualty Dept. Aetna 
Life Ins. Co., Hartford, Conn. 

Hunter, Arthur, Chief Actuary, New York Life 
Ins. Co., 346 .]3roadway, New York. 

Jackson, Charles W., Actuary, Postal Life Ins. Co., 
511 Fifth Ave., New York. 

Johnson, William C., Vice-President, l~Iasonic Pro- 
tective Assn., Worcester, Mass. 
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~f King, Walter I., Secretary, Group Life Insurance 
Dept., Connecticut General Life Ins. Co., Hart- 
fort, Conn. 

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 Inde- 
pendent Life Building, Nashville, Tenn. 

Law, Frank E., Vice-President, Fidelity & Casualty 
Co., 92 Liberty St., New York. 

Lawson, F. W., U. S. Manager, London Guarantee 
& Accident Co., Ltd., 134 So. La Salle St., Chi- 
cago, Ill. 

Leal, J. R., Actuary, Florida Ins. Dept., State Capi- 
tol, Tallahassee, Fla. 

Leslie, William, Actuary, New York Ins. Dept., 
165 Broadway, New York. 

Feb. 19, 1915 Lubin, Harry, State Industrial Commission, 230 
Fifth Ave., New York. 

t Luckett, D. G., General Manager and Secretary, 
United States Casualty Co., 80 Maiden Lane, 
New York. 

*Oct. 31, 1917 §McManus, Robert :[., Travelers Ins. Co., Hartford, 
Conn .  

Feb. 19, 1915 Maddrill, James D., Supervisor of Training, Fed- 
eral Board for Vocational Education, 997 Monad- 
nock Bldg., San Francisco, Calif. 

f Magoun, William N., General Manager, Massachu- 
setts l~t/ng & Inspection Bureau, 88 Broad St., 
Boston, Mass. 

t Marsh, W. B., Business Manager, The Economic 
World, 128 Water St., New York. 

~[ay19,1915 Maycrink, Emma C., Auditor, Compensation In- 
spection 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 Meltzer, Marcus, Statistician, National Worknien'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. 

f 
Feb. 19, 1915 

Feb. 19, 1915 

f 

May 19, 1915 
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t 

f 

f 

May 19, 1915 

t 

t 

May 20, 1918 

t 

f 

t 

f 

t 

May 26, 1916 

E'ov. 15, 1918 

f 

Feb. 19, 1915 

t 
t 

Mitchell, Jail es F., First Asst. U. S. Manager, Gen- 
eral Accident Fire and Life Assur. Corp., Fourth 
and Walnu:; Sts., Phila., Pa. 

Moir, Henry, Actuary, Home Life Ins. Co., $56 
Broadway, Iqew York. 

Moore, George D., Statistician, Royal Indemnity 0o., 
84 William St., New York. 

Moore, W. S., Secretary-Treasurer, Guarantee Bond- 
ing & Ins. 0o., Wichita, Kan. 

Morris, Edwa:rd B., Actuary, Life Dept., Travelers 
Ins. Co., l=[artford, Conn. 

Morrison, James, Chief Accountant, Royal Indem- 
nit), Co., 84 William St., hTew York. 

Mowbray, Albert H., Actuary, State Industrial Com- 
mission, 230 Fifth Ave., New York. 

Mudgett, Bruce D., Assistan~ Professor of Insur- 
ance, University of Washington, Seattle, Wash. 

Mullaney, Frank R., Actuary, American Mutual 
Liability In.~. Co., 245 State St., Boston, Mass. 

Nicholas, Lewis A., Statistician, Fidelity & Cas- 
ualty Co., 91: Liberty St., New York. 

Olifiers, Edward, Actuary, A Sul America, Rio-de- 
Janeiro, Brazil. 

0rr, Robert K., President, ]~Iichigan Employers 
Casualty Co., Lansing, Mich. 

Otis, Stanley L., Secretary, Insurance Federation 
of lgew York State, 80 Maiden Lane, New York. 

Pallay, .Julius J., Statistician, London Guarantee 
& Accident Co., Ltd., 134 So. La Salle St., Chi- 
cago, Ill. 

Farker, Jr., Jchn M' Secretary, Accident and Li- 
ability Department, Aetna Life Ins. Co., Hart- 
ford, Conn. 

Perry, W. T., Manager for Canada, Ocean Acci- 
dent and Guarantee CorPoration, Toronto, Can- 
ada. 

Reiter, Charles G., Assistant Actuary, Metropolitan 
Life Ins. Co., 1 Madison Ave., New York. 

Remington, Charles H., Assistant Treasurer, Aetna 
Life In~. 0o.:, Hartford, Conn. 

Rolph, Mrs. Dorothy M., Director, Compensation 
Division, War Risk Bureau, Washington, D. O. 

Rubinow, I. M., 550 Rfi~erside Drive, New York. 
Ryan, Harwood E., Superintendent, Accident and 

Health Dept., Equitable Life Assurance Society, 
120 Broadway, New York. 



182 ~fE~fBERSHIP OF TI~E SOCIETY. 

Apr. 20, 1917 

Feb. 19, 1915 

Feb. 19,1915 

Feb. 25, 1916 

Oct. 22, 1915 

t 

May 19, 1915 

f 

t 

t 

t 

Saxton, Arthur F., Chief Examiner of Casualty 
Companies, New York Ins. Dept., 165 Broadway, 
New York. 

Seattergood, Claude E., Assistant Treasurer, Sperry 
Gyroscope Co., 40 Flatbush Ave. Extension, 
Brooklyn, N. Y. 

Seheitlin, E., Statis~cian, Globe Indemnity Co., 45 
William St., New York. 

Senior, Leon S., Manager and Secretary, Compensa- 
tion Inspection P~ating Board, 135 William St., 
New York. 

Smiley, J. W., Actuary and Chief Accountant to 
the West Virginia State Compensation Commis- 
sioner, Charleston, W. Va. 

Smith, Charles G., Actuary, New York Ins. Dept., 
Albany, New York. 

Smith, George Lambert, Consulting Actuary, 55 
John St., New York. 

Stone, John T., President, Maryland Casualty Co., 
Baltimore, Md. 

Strong, WendeI1 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 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. 

Train, John L., Secretary and General Manager, 
Utica Mutual Ins. Corp., 239 Genesce St., Utica, 
New York. 

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. }terbert, Colonel, War l~isk Bureau, 
Washington, D. C. 

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. 
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AI~SOCIATES. 

Those marked (*) have been enrolled as Associates upon examination by 
the Society. 

Those marked (x) have passed Par t  I of the Fellowship Examination. 
Those marked (§) are in the military or naval service of the United 

States. 

Date Enrolled 

*Nov. 15, 1918 

Nov. 15, 1918 

(~)*Oet. 27, 1916 

*Oct. 22, 1915 

*Oct. 27, 1916 

*Oct. 31, 1917 

*Oct. 22, 1915 

Nov. 15, 1918 

*Nov. 15, 1918 

*Oct. 29, 1915 

*Nov. 15, 1918 

*Nov. 15, 1918 

Nov. 15, 1918 

*Nov. 15, 1918 

*Oct. 22, 1915 

*Nov. 15, 1918 

Ackermar:, Saul B., Assistant Actuary, State 
Industrial Commission, 230 Fiffl~ Ave., 
New Y'ork. 

Ankers, Robert E., Actuary, Virginia Ins. 
Dept., Richmond, Va. 

§Baridon, l~elix E., Travelers Insurance Co., 
Hartfo:cd, Conn. 

Baxter, ]:'on A., Deputy Ins. Commissioner, 
Michigan Ins. Dept., Lansing, Mich. 

Bernstein, Abraham, Accountant, State Ins. 
Fund, 230 Fifth Ave., New York. 

Bessey, John M., Secretary, National Associa- 
tion of ]~iutual Casualty Insurance Com- 
panies, ~33 Broadway, New York. 

Brann, Ralph M., Manager, Colorado Branch, 
National Workmen's Compensation Service 
Bureau, Denver, Colo. 

Brooks, LeRo35 Statistician, U. S. Fidelity & 
Guaranty Company, Baltimore, lid. 

Brunnqueli, H. G., Second Asst. Actuary, 
Wisconsin Ins. Dept., Madison, Wis. 

Buffier, Louis, Jr., State Ins. Fund, 230 Fifth 
Ave., New York. 

Carver, Harry C., Actuary, London Guarantee 
& Accident Co., Chicago, Ill. 

Dorweiler, Paul, Aetna Life Insurance Co., 
Hartford, Conn. 

Egli, W. 13, Statistician, Zurich General Ac- 
cident & Liability Ins. Co., 431 Insurance 
Exchange, Chicago, Ill. 

Elston, James S., Assistant Actuary, Life 
Dept., Travelers Insurance Co., Hartford, 
Conn. 

§Feder, M~rcy, Assistant Examiner, New 
York Ins. Dept., 165 Broadway, New 
York. 

Greenleaf, Allen R., First National Bank, Bos- 
ton, ~'[as~. 



184 ~fE~fBERSHIP OF TtIE SOCIETY. 

*Oct. 31, 1917 

*Oct. 31, 1917 

*Nov. 15, 1918 

*Oct. 22, 1915 

(1)*Oct. 27, 1916 

*Oct. 22, 1915 

(l~*Oct. 27, 1916 

*Oct. 31, 1917 

*Oct. 31, 1917 

*Oct. 22, 1915 

(')*Oct. 27, 1916 

*Nov. 15, 1918 

*Nov. 15, 1918 

*Nov. 15, 1918 

*Nov. 15, 1918 

Nov. 15, 1918 

Nov. 15, 1918 

*Oct. 22, 1915 

~')*Oct. 22, 1915 

(1)*0ct. 27, 1916 

(1)*Oct. 27, 1916 

Jackson, Edward T., Statistician, ]~Iaryland 
Casualty Co., Baltimore, Md. 

Kearney, T. P., Assistant Manager, State 
Compensation Insurance Fund, Denver, 
Colo. 

Kirkpatrick, A. L., National Workmen's Com- 
pensation Service Bureau, 15 Park Row, 
New York. 

Levy, S. Leon, War Trade Board, Washington, 
D.C. 

McClure, Laurence H., Colt's Patent Fire 
Arms Mfg. Co., Har~ord, Conn. 

McGuire, Vincent G., 3056 Decatur Ave., New 
York. 

§Miller, Tilford W., Travelers Ins. Co., Hart- 
ford, Conn. 

Montgomery, Victor, Actuary, California Ins. 
Dept., San Francisco, Cal. 

Mueller, Louis H., State Compensation In- 
surance Fund, 525 Market St., San Fran- 
francisco, Cal. 

Miiller, Fritz, New York Life Ins. Co., 346 
Broadway, New York. 

Newell, William, Chief Safety Engineer, State 
Insurance Fund, 230 Fifth Ave., New York. 

0utwater, Olive E., National Workmen's Com- 
pensation Service Bureau, 15 Park Row, 
New York City. 

Raywid, Joseph, Statistician, International 
Fire & Marine Ins. Corp., 3 S. William St., 
New York. 

Schaefer, Walter A., Ocean Accident & Guar- 
antee Corp., 59 John St., New York. 

Spencer, Harold S., Aetna Life Insurance Co., 
Hartford, Conn. 

Sibley, John L., Statistician, United States 
Casualty Co., 80 Maiden Lane, New York. 

Sullivan, Oscar M., Chief Statistician, Minne- 
sota Dept. of Labor, Old Capitol, St. Paul, 
Minn. 

§Tilson, Howard, Captain, Ordnance Dept., 
Frankford Arsenal, Philadelphia, Pa. 

Van Tuyl, Hiram 0., Examiner, New York 
Ins. Dept., 165 Broadway, New York. 

§Waite, A. W., Aetna Life Ins. Co., Hartford, 
Corm/ 

Waite, Harry V., Travelers Ins. Co., Hartford, 
Conn. 
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Nov. 15, 1918 

*Oct. 22, 1915 

*0ch 22, 1915 

*Oct. 22, 1915 

Wilkinson, Albert E., Statistician, Standard 
Accig'ent Ins. Co., Detroit, Mich. 

William~3on, W. R., Assistant Actuary, Life 
Dept., Travelers Ins. Co., Hartford,  Conn. 

Wood, Donald 1~I., of Childs, Young & Wood, 
Insurance Exchange, Chicago, Ill. 

Woodman, Charles E., Chief Accountant, 
Oceait Accident & Guarantee Corp., 59 John 
St., New York. 

~C~DULE or ME~3~RsHrP, Nov~Ea 15, 1918. 

Membership, May 20, 1918 . . . . . . . . . . . . . . . .  
Withdrawals: 

By death . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
By resignation . . . . . . . . . . . . . . . . . . . . . . . . .  

Additions: 
By election, November 15, I9::8 . . . . . . . . .  
By examination . . . . . . . . . . . . . . . . . . . . . . . .  

Transfers from Associate to Fellow . . . . . . . . .  

Membership, November 15, 191~; . . . . . . . . . .  

F e l l o ~ .  ] A ~ o c l a t ~ .  T o ~ l  

144 ] 25 169 

- -  1 

141 ] 25 166 

6 9 
11 12 

145 I 42 187 
1 1 

145  41 : 186 



186 ABSTRACT FROM MINUTES OF MEETING. 

ABSTRACT FROI~I THE MINUTES OF THE FIFTH ANNUAL 
MEETING, NOVE~IBEB 15, 1918. 

The fifth annual and eleventh regular meeting of the Casualty 
Actuarial and Statistical Society of America was held at the Yale 
Club, New York, on November 15, 1918. 

President Craig called the meeting to order at 10 : 45 A.M. The 
roll was called, showing the following thirty-two Fellows and ten 
Associates present: 

FELLOWS. 
BEODIN GOODWlN MOORE, G. D. 
BUDLONG GOULD ~'[OWBRAY 
CAMI%~ACK GREENE I~ICIIOLAS 
CRAIG, J . D .  ]~UGHES PALLAY 
DEAE~ HUNT IRYAN 
DEUTSCSBERGER JACKSON, C.W. SCATTERGOOD 
DUNLAP KOPF SCHEITLIN 
FARRER LUBIN SENIOR 
I?ISHER MELTZER STRONG, W. M. 
FLYNN MICHELBACHER WOODWARD 
FONDILLER MOlai 

ASSOCIATES. 
ACKERMAN EGLI I~AYWID 
BROOKS JACKSON, E . T .  VAN T~YL 
C~VER NEWELL WAITE, H. V. 

OUTWATER 

The President's annual address was presented. 
The minutes of the meeting held May 20 and 21, 1918, were ap- 

proved as printed in the Proceedings. 
The report of the Council was read and, upon motion, adopted 

by the Society. I t  reported the death of Virg!l M. Kime, a Fel- 
low, a memorial of which appears elsewhere. 

The Council reported that a committee had been appointed to 
consider periodical meetings in the central part of the United 
States and to report back to the Council. This matter had been 
discussed at length, with the object of arranging the place of future 
meetings, so that the members of the Society residing in the west- 
ern part of the United States could be present at the meetings. 

The Council recommended the following three men for election 
to Fellowship in the Socie .ty, without examination, under the terms 
of Article I I I  of the Constitution: 
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Davis, Mervyn, Assistant Actuary, Equitable Life Assurance So- 
ciety, 120 Broadway, New York. 

Hinsdale, F. W., Secretary, Workmen's Compensation Board, 
Vancouver, B. C., Canada. 

Perry, W. T., Manager for Canada, Ocean Accident & Guarantee 
Corporation, Toronto, Canada. 

After ballot, these nominees were declared duly elected Fellows. 
The Council reported that the following had been enrolled with- 

out examination as Associate2: 

ANKERS, R. E. 
BROOKS, LEI%OY 

EGLI, ~T. H. 
SIBLEY, J. L. 

SULLIVAN, O. ~[. 
WILKINSON, A. E. 

The Council also reported that Barrett N. Coates had passed the 
necessary examinations and had been admitted as a Fellow; that 
the following candidates had passed the necessary examinations 
and had been enrolled as Associates: 

ACKERMAN, S. B. 
BRUNNQUELL, H. G. 
CARV-2R, H. C. 
DORWEILER, PAUL 

ELSTON~ J. S. 
GREENLEAF, A. R. 
KIRKPA'rRICK, A. L. 
0~TWA~ER, OLIVE E. 

~AYWID, JOSEPH 
SCHAEFER, W. A. 
SPENCER, H. S. 

The reports of the SecretalT-Treasurer, Editor, and Librarian 
were read and accepted. A summary of the Editor's report follows : 

During the fiscal year November, 1917-November, 1918, the 
fourth year of the Society's existence, Volume IV of the Pro-  
ceedi~gs has been issued. This volume consists of Numbers 9 
and 10, which are the prod£cts of the two meetings held by the 
Society. One thousand copies of each number have been printed. 
The growth of the Proceedi~..gs is shown in the following table: 

I Volume I (Numbem 1, 2, 3) . . . . . . . .  
Volume II (Numbers 4, 5, 6).. . . . . .  

P a g e s .  

331 

521 

Volume III (Numbers 7, 8) . . . . . . . .  328 
l I 

Number 9 . . . . . . . . . . . . . . . . . . . . . . . .  247 
Number 10 . . . . . . . . . . . . . . . . . . . . . . .  219 

I Total, Volume IV . . . . . . . . . . . . . . .  466 

PaperB. I DK~ClL~S|O~. 

16 5 
80 7 
14 31 

6 19 
5 13 

11 32 

All the volumes have been bound in buckram and supplied to 
members and subscribers. ]~[umbers 9 and 10 have been mailed 
to members promptly upon publication; in addition, Volume IV, 
bound, has been furnished gratis ~o members. 

The Auditing Committee (M~ Charles Hughes, Chairman) re- 
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ported that the books of the Treasurer had been audited and his 
accounts verified. 

The Committee on 1920 Census (Mr. I. M. Rubinow, Chairman) 
repor~ea as to its work to have the Federal Census Bureau include 
statistics of value to the casualty statistician. 

The Examination Committtee (Mr. G. F. ~Iichelbacher, Chair- 
man) submitted a report, of which the following is a summary: 

Examinations were held on May 1 and 2, 1918, throughout 
the United States. By reason of the war, the number of candi- 
dates was smaller than last year. 

Two Associates presented papers in Part I I  of the Fellowship 
examination, and only Barrett i~. Coates passed. He was the 
only candidate in Part I of the Fellowship examination, and also 
passed that part. 

Eight candidates presented papers in Part  I I I  of the Asso- 
ciateship examination and six passed, as follows: 

CA~VSR, H. C. 
DO~WEILER, PAUr. 
G~E~L~AF, A. R. 
KIRKPATI~ICK, A. 1",. 
0UTWATER, 0LIVE E. 
SClZA~FE~, W. A. 

Fourteen candidates presented papers in Part IV of the Asso- 
ciateship examination and twelve passed, as follows: 

ACKE~A~, S. B. 
BBUNIVQUELL, H. Go 
CARWm, H. C. 
DORWEILER, PAUL 
ELSTOlV, J. S. 
GREE~LF_~F, A. R. 
KIEKPATRICK, A. L. 
OUTWATER, OLIVE E. 
~AYWID, JOSEPH 
SCHAEFEr, W. A. 
SPE1VCER, H. S. 
WE~m, C. W. 

A vote of thanks was individually extended by the Society to 
the President, Secretary-Treasurer and Editor for the efficient 
manner in which they had performed their duties. 

The annual elections were then held, and the officers and mem- 
bers of the Council, as stated below, were elected in the following 
order: 
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Pres ident  . . . . . . . . . . . . . . . . . . . . . . .  Joseph tI. Woodward 
Vice-Pres ident  . . . . . . . . . . . . . . . . . . .  C. E. Scattergood (resigned) 
Vice-President  . . . . . . . . . . . . . . . . . . .  Benedict D. Flynn 
Vice-Pres ident  . . . . . . . . . . . . . . . . . . .  George D. Moore 
Secretary-Treasurer  . . . . . . . . . . . . . .  Richard Fondiller 
Edi tor  . . . . . . . . . . . . . . . . . . . . . . . . .  W. W. Greene 
Librarian . . . . . . . . . . . . . . . . . . . . . . .  Louis I. Dublin 
Member  of  Council  (term to expire 

NoVember, 1920) . . . . . . . . . . . . . .  G. F. Michelbacher 
Member  of Council  (term to expire 

November, 1920) . . . . . . . . . . . . . . .  Leon S. Senior 
Member  o f  Council  (~erm to expire 

h;ovember, 1919) . . . . . . . . . . . . . .  Burritt A. Hunt 

Recess was taken until 2:30 P.M. 
The pap.ers printed in this number were read or presented and 

those read at the last meeting of the Society were then discussed. 
An informal "Ques t ion  Box" .~oneluded the meeting. 

Upon motion, the meeting adjourned at 5 : 15 P.M. 
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CONSTITUTION. 

(As A~ENDED 1Y[AY 20, 1918.) 

ARTICLE L--Name. This organization shall be called Txa 
CASUALTY ACTUARIAL AND STATISTICAL SOCIETY OF A~ICA. 

A~TICL~ II.mObject. 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. 

AaTIOL~ III.--Membership. The membership of the Society 
shall be composed of two classes, :Fellows and Associates. Fellows 
only shall be eligible to office or have the right to vote. 

The Fellows of the Society shall be the present members and 
those who may be duly admitted to Fellowship as hereinafter pro- 
vided. Any Associate of the Society may apply to the Council for 
admission to Fellowship. I f  his or her application shall be ap- 
proved by the Council with not more than one negative vote he or 
she shall become a Fellow on passing such final examination as the 
Council may prescribe. Otherwise no one shall be admitted as 
a Fellow unless recommended by a duly called meeting of the 
Council with not more than one negative vote followed by a ballot 
of the Society with not more than four negative votes and not less 
than twenty 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 casualt7 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 Associateship. 

A~TICL~ IV.--Officers and Coundl. The officers of the Society 
shall be a President, two Vice-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. 

AmTICLV. 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 shall, in a similar 
manner, be annually elected to serve for two years. The Presiden~ 
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and Vice-Presidents shall not be eligible for the same office for- 
more than two consecutive ye~,.rs nor shall any retiring member of 
the Council be eligible for re-election at the same meeting. 

A~TICLE ¥I.--Duties of O]~:,cers and Council. The duties of the 
officers shall be such as usually appertain to their respective offices 
or may be specified in the by-lt~ws. The duties of the Council shall 
be to pass upon candidates for membership, to decide upon papers 
offered for reading at the me,~tings, to supervise the examination 
of candidates and prescribe Ices therefor, to call meetings, and, 
in general, through the appoir~tment of committees and otherwise, 
to manage the affairs of the Society. 

ARTICLe. VII.--Meetings. There shall be an annual meeting of 
the Society on such date in the month of November as may be fixed 
by the Council in each year, ]cut 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 sh~ll be given by the Secretary. 

A~TICLw VIII.--Quorum. A majority, or seven members, of the 
Council shall constitute a quorlm. Twenty Fellows of the Society 
shall constitute a quorum. 

AI~TICLE IX.---Expulsion or Susp~nsior~ 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. 

AaTICLE X.--Amendments. This constitution may be amended 
by an affirmative vote of two-flHrds of the Fellows present at any 
meeting held at least one mouth after notice of such proposed 
amendment shall have been sent~ to each Fellow by the Secretary. 

BY-LAWS. 

(AS A~IENDED OCTOBER ~7, 1916.) 

A~TICL~ I.--Order of Bus4ness. At a meeting of the Society 
the following order of business ,,~hall 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 meeHng of the Society. 
5. New membership. 
6. Reports of officers and committees. 
7. Election of officers and Council (at annual meetings only). 
8. Unfinished business. 
9. New business. 

10. Reading of papers. 
11. Discussion of papers. 
AaTICLE II.--¢ouneil MeeHn:Ts. Meetings 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. 

ARTICr~ III.---Duties of Officer s. The President, or, in iris 
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 th.e 
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 Proceed~gs 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. 

A~TICL~. 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 pay his dues within three months 
from the date of mailing such notice, his name shall be stricken 
from the rolls, and he shall thereupon cease to be a Fellow or Asso- 
ciate of the Society. He may, however, be reinstate~ by vote of the 
Council, and upon payment of arrears of dues. 

ARTICLE V.--Amendments. These by-laws may be amended 5y 
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 REGARDING EXAI~:IlVATIONS FOR ADMISSION TO 
~rE  SOCIETY. 

(As AagEI~DE:3 MAY 30, 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. 

~. 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 i?receding the dates of examination. 

3. A fee of $5.00 will be charged for aamission 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 Ass~ciateship 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 ~he 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 education, waive the passing of 
Parts I, I I  and I I I  of the Associateship examination. Such appli- 
cants may thereupon become Associates by passing Part IV of the 
Associateship examination. 

6. Admission to Fellowship examinations is granted only to those 
who are Associates of the Society The examination for Fellowship 
is divided into two parts. No candidate will be permitted to present 
himself for Part  I I  unless he h~,s previously passed in Part I or 
takes Parts I and I I  in the same year. If  a candidate takes both 
parts in the same year and passes in one and fails in the other, 
he will be given credit for the part.passed. 

7. As an alternative t~ the pe,sslng of Part I I  of the Fellow- 
ship examination, a candidate ~lay elect to present an original 
thesis on an approved subject relafing 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 ){ay of the year in which they are to be considered. 
Where Part  I of the Fellowship examination is not taken during 
the same year, no examination fee will be required in connection 
with the presentation of a thesis. All theses 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 w~ll be so 
arranged that it will be necessary for the candidate to write on only 
three of the four prescribed topics in order to obtain full credit. 

9. Special attention is called to the following important exception 
to the above rules effective as respects the year 1919. Examinations 
will be regularly held in May, 1919, but in the case of candidates 
for Associateship presenting themselves at that time the passing of 
Parts I and I I  will be waived and the candidates will be required to 
take Parts I I I  and IV only. Commencing with 1920, candidates 
for Associateship will be expected to pass in all four Parts of the 
Syllabus. 

SYLLABUS OF EXA~IhrATIONS. 

For Enrollment as Associate. 
Part I :  

1. Elementary algebra up to and including the binomial 
theorem. 

2. Elementary plane trigonometry including the use of 
logarithms. 

3. Elementary plane analytical geometry. 
4. Double entry bookkeeping. 

Part II : 
1. Advanced algebra. 
2. Elementary differential and integral calculus. 
3. Elementary calculus of finite differences. 
4. Theory of probability and least squares. 

Part I I I :  
1. Compound interest and annuities-certain. 
2. Theory of statistics. 
3. Elements of the theory of life annuities and assurances, in- 

eluding the calculation of premiums and reserves for the 
simpler forms of policy. 

4. Elements of economics. 
Part IV:  

1. Practical problems in statistics. 
2. Policy forms and underwriting practice in casualty insur- 

ance, viz. : Personal accident, health, liability, workmen's 
compensation, fidelity, surety, plate glass, steam boiler, 
burglary, fly wheel, automobile, workmen's collective, 
credit. 
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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 Carada 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 risks; adjustment and settlement of claims. 
3. Investments of insurance companies. 
4. Current problems in workmen's compensation and other 

branches of casualty insurance. 
Part II : 

1. Principles and history of social insurance. 
2. Compilation and use of census or other government statis- 

tics relating to populatSon, mortality, invalidity, sickness, 
unemployment, o]d age and allied matters. 

3. Systems of invalidity, old age and unemployment insurance. 
4. Calculation of premiums for and valuation of pension funds. 

A copy of a pamphlet entitled "Recommendations for Study" 
may be obtained upon applicatio:~ to the Secretary-Treasurer. 





VOT.UME V, PART II. NUMBER 12. 

PROCEEDINGS 
MAY 23, 19I 9 

INSURANCE AND HUMAN ]~EHA~IOR. 

ADDRESS BY THE PRESID~BNT, JOSEPH n. WOODWARD. 

I. 

In a presidential address delivered before the American Statis- 
tical Association on December 28, 19!8 , Professor Wesley C. 
Mitchell said: 

"Taking us all together as one people in a group of mighty peo- 
ples, our first and foremost concern is to develop some way of 
carrying on the infinitely complicated processes of modern indus- 
try and interchange day by day, despite all tedium and fatigue, and 
yet keeping ourselves interested in our work and contented with the 
division of the product. That is a task of supreme difficulty--a 
task that calls for intelligent experimenting and detailed planning 
rather than for agitation or class struggle. What is lacking to 
achieve tl/at end, indeed, is not so much good will as it is knowl- 
edge--above all, knowledge of t:.uman behavior/'* 

Just  a year previous Decenber 28, 1917--the late Professor 
Carleton H. Parker, in a paper read before the American Economic 
Association, remarked: 

"We economists speculate little on human motives. We are not 
curious about the great basis of fact which dynamic and behavior- 
istic psychologT has gathered to illustrate the instinct stimulus to 
human activity. Most of us are not interested to think what a 
psychologically full or satisfying life is. We are not curious to 
know that a great school of behavior analysis called the Freudian 
has been built around the human instincts." 

Italics not in original. 
13 197 
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I shall attempt to define as s~mply as possible some of the more 
important concepts of this new school of behavior analysis, to 
briefly apply these concepts to a few general questions which per- 
~ain to all business and professional activity, and to consider insur- 
ance and some of its problems in the light of these theories. 

II. 

In our mathematical work we have become familiar with the im- 
portance of studying extreme and exceptional cases. We may find 
an empirical formula for, let us say, the schedule rating of a certain 
type of risk which will give "workable" results in "average" 
cases. But that ultimate scientific validity which ~stinguishes a 
law of nature from an empirical rule depends upon the formula 
being true for all values of the variables, including the limigng 
values. Ko man of science has done more to demonstrate the im- 
portance of abnormalities in facilitating an understanding of the 
normal than has Freud, the Austrian psychologist. 

As long ago as 1881, Freud, in treating one of his patients suf- 
fering from hysteria, became impressed with the dominating influ- 
ence of the unconscious upon the personality. But it was not until 
1900 that he published his great work on the "Interpretation of 
Dreams" which, by offering a scientific means of exploring and 
charting the hidden recesses of the psyche, laid a n e w  foundation 
for both normal and abnormal psychology. Up to that time psy- 
chology had devoted itself mainly to a con~deration of that rela- 
tively small part of the personality within the boundaries of the 
conscious and had given but little attention to the unconscious, by 
which is understood not so much that portion of the min~ which is 
not in the immediate field of awareness as that vast under]ying 
stratum of impulses and impressions which by no effort of the will 
can be brought into the field of awareness. 

Today our economics, sociology and social philosophy generally 
are beginning to modify their teachings on the basis of this new 
scientific material. Education has commenced to respond to its 
fructifying influence. An entire new school of psychiatrical thera- 
poutics has come into existence. I t  seems as if no field in which 
the laws of human behavior play a r61e were destined to escape its 
influence. 
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III. 

The most important concep~ of this new psychology--the un- 
conscious--has already been partly defined. The unconscious em- 
braces all that portion of th~ individual personality or psyche of 
which the individual is not aware. Its content, in addition Co 
impressions of adult experierces, consis~ of a vast amount of re- 
pressed or forgotten infantile material together with primitive 
traits and conflicting impulses evolved through thousands of gen- 
erations. I t  is not merely the individual but the racial past of its 
possessor. I t  should not be h~rgotten that the Piltdown Man lived 
150,000 years age, the Heidelberg Man, 250,000 and the Ape ~Ian 
of Java, 500,000. Ninety-nine per cent. of this period antedates 
anything which even remotely resembles modern civilization. The 
often repeated statement thai; civilization is only skin deep thus 
appears to have a sound stati~;tical as well as psychological basis. 

The sole function of the unconscious, according to the Freudian 
theory, is to desire or to wish. The fundamental desires, instincts 
or cravings are of two kinds only, those of hunger and those of sex. 
The successful transmutation ~r conversion of the energy liberated 
by these crude desires for the "urfherance of other ends--and espe- 
cially the social or higher ends--is called sublimation. Instincts 
or cravings which are not either satisfied or successfully sublimated 
give rise to individual or social maladjustmaents. 

A conflict, in a broad sense: is a struggle between opposing de- 
sires or sets of ideas, one or t~th of which need not necessarily be 
in the conscious but may be in the unconscious. Most ethical prob- 
lems-whether individual or sc,cial----involve the resolution of some 
conflict. 

A resistance is a hostile attftude in the unconscious. I t  is the 
result of an attempt of the psyche to banish unpleasant or unwel- 
come thoughts. I t  is a mechanism of self protection. A familiar 
example of resistance is found in the lines written by Tom Brown 
(1663-17o ) : 

~ I  do not  love thee, Doctor Fell, 
The reason why I cannot tell ;  
Bu t  this alone I know full well, 
I do not love thee, Doctor F e l l . "  

I t  will be desirable to attemp5 one more definition before passing 
on. We all know in a general way what rationaEzation means. 
But in the new psychology it is applied more particularly to the 
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elaboration by our conscious of a logical and plausible reason for 
satisfying a wish or desire of our unconscious. I t  is because of this 
tendency to rationalize an unconscious wish that we are likely to 
defend with a fine moral enthusiasm those particular views or in- 
stitutions whose maintenance happens to 'be advantageous to us. 
Who has not been impressed by the frequent failure of honest efforts 
to settle differences of opinion on a basis of logic and reason ? 

IV. 

"Progressive civilization [says Brill] depends on the harnessing 
and controlling of the forces of nature as well as the forces of the 
individual and in directing these forces into useful channels . . . .  
Sooner or later every normal human being must give up many of 
his natural prerogatives and become part of the society he lives in. 
He must renounce many of his individual desires and must exert 
continuous effort for the common weal. That is, every individual 
musk contribute something to the society he lives in by adding some- 
thing useful to it. We may designate such contributions as work."* 

We may well pause to note a distinction implied in this defini- 
tion. l~Iere activity or the expenditure of effort is not necessarily 
work as thus conceived. The activity must be directed to an end 
outside the individual himself. There must be a useful effect on 
the environment. 

In  organized societies each individual elects or is designated to 
perform some special kind of work which constitutes his vocation. 
:From one point of view the selection of a vocation is simply a part 
of a general scheme for getting the world's work efficiently done. 
:From the s~ndpoint  of the individual, however, it  is a question of 
satisfying his biological needs. I f  insurance men are useful to the 
business of insurance, so is the business of insurance useful to in- 
surance men. I f  we so perfected the mechanics of our affairs that  
they functioned automatically like a sort of gigantic slot machine, 
we should every one of us be faced by a difficult problem of psychic 
rehabilitation. 

I t  is well established that there are many determinants in the 
choice of a vocation which spring from the unconscious and of 
which the individual is quite unaware. Normally we select an 
occupation for the reason that,-consciously or unconsciously--it 
appeals, to us. A man cannot really succeed in any pursuit unless 

*A. A. Brill, M.D., ~The Psychopathology of Selections of Vocations," 
. M e ~ i v a l  .~ecard,  February 23, 1918.  
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it interests him and he is ger erally interested in pursuits in which 
he has a natural superiority. Occasionally, the psychologists tell 
us, the mechanism is otherwise. Demosthenes was in his youth 
afflicted with stammering and he thereupon determined to over- 
come his handicap and become an orator. He succeeded, and in so 
doing he illustrated the psyc:hopathological law of over-compensa- 
tion for a natural inferiority. Thus it might happen, for example, 
that a childhood difficulty wi~h the multiplication table might be- 
come the determinant of an c.ver-compensation resulting finally in 
the choice of an actuarial or statistical vocation. This, however, is 
not the process to be normally expected. 

V° 

An occupation which fails to adequately utilize and successfully 
transform the energies generated by the human dynamo gives rise 
to conflicts, resistances and other maladjustments. The funda- 
mental instincts must be sublimated into the instinct of craftsman- 
ship. The cook rejoices in the artistic blending of a sauce, the 
skilled mechanic finds satisfaction in the accuracy and perfection 
of his work, the street cleaner loves to see the water from the 
hydrant ' "  flush the streets and clean them through and through."* 

* Br i l l ,  op.  c/t .  

The use of machinery and the grouping of like operations are 
fundamental principles of large scale production. But the efficiency 
expert, in solving some old problems, has created new ones. The 
main psychological distinctio n between the so-called laboring man 
and the intellectual worker lies in the lesser capability of the former 
to sublimate his fundamental impulses. Hence the peculiar dif- 
ficulty, under modern industr(al conditions, of successfully sup- 
pressing such supplementary outlets as the use of the milder alco- 
holic beverages or exhibitions o~:. pugilism without a.t the same time 
providing acceptable substitutes. Bearing in mind the fundamental 
fact that work which is psychologically satisfying stands in the 
same relation to a normal life as does tJhe gratification of the af- 
fections or the satisfaction of hunger, it is clear that an industrial 
system under which the work to be done fails to meet the biolo~cal 
needs of the worker contains the germ of a social danger of titanic 
proportions. 

In the field of scientific and technical labor the same general 
principles apply. We have only to reflect that the greatest of 
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human accomplishments have teen fliose in which the money- 
stimulus has played but a minor r61e to realize that there as else- 
where a profound organic craving for the satisfaction of doing a 
good job is the prime essential--a gratification of the instinct of 
craftsmanship the highest reward. A corollary of this theorem is 
that in scientific work it does not pay to confine the worker too 
closely by the leading strings of immediate utility. The great ad- 
vances in the world's knowledge have not been brought to pass in 
~hat way. All intellectual activity rests upon a strong emotional 
foundation and the very essence of human emotion is its spon- 
taneity. A narrow routine is not likely to bring forth the impulse 
which forms the biological basis of original scientific achievement. 

:Perhaps the greatest difficulty in applying the psychology of 
high accomplishment to the everyday life of the statistician or actu- 
ary lies in the fact that generally he is working as one of the many 
cogs in a ponderous commercial machine. This fact is by no means 
without its offsetting advantages but it also follows that unless a 
considerable amount of freedom for research and for study of a 
character not immediately productive is permitted and encouraged 
scientific progress will be unnecessarily limited. The great size of 
some of our modern insurance institutions has made it possible for 
them to provide for statistical work on a generous scale and it is 
heartening to see ~vhat excellent use has been made of these excep- 
tional opportunities by those who enjoy them. I t  is a part of that 
spirit of service without too close a scrutiny of the immediate 
pocnniary return which happily distinguishes the policy of many 
of the grea~ corporations of today. 

But the instinct of craftsmanship is no~ without its drawbacks 
and disadvantages. The instinct is a powerful one and is apt to 
make us lose our sense of proportion. The technical man has an 
indifferent reputation as an executive. The mutilation of his work, 
necessary to fit it to practical uses, fills him with horror, and his 
absorption in his specialty makes him uninterested in and neglect- 
ful of those consL~ntly shifting problems of administration which 
confront the executive. The mathematician desires above all things 
consistency and elegance in his solutions and precision in his re- 
salts, l ie wishes this not merely consciously, but unconsciously 
and the rationalization of his unconscious wish may cause him to 
antagonize the views of his non-technical associates. Their view, 
on the other hand, may be warped by the influence of their own 
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unconscious desires concernin~ the question at issue coupled with 
an inability to follow the highly abstract reasoning of the mathema- 
tician. The best hope of preserving the peace under such eondi- 
tions appears to lie in a bette~ understanding on both sides of the 
psychological mechanism in-olved. I t  is only thus that we 
may hope to reach that golde~ mean which is the finest fruit of 
philosophy. 

¥ I .  

In defining our fundamenta:[ concepts we saw that a resistance is 
a hostile attitude in the uncoltscions. There is abundant evidence 
that insurance---and especially life and disability insurance---- 
meets with a strong resistance in the minds of most people.* In 
our attempt to suppress painful thoughts or impressions and to 
escape from associations which are unpleasant we unconsciously 
deny reality to disaster or misfortune. 

The very nomenclature of insurance is perhaps the most obvious 
indication of our attitude. Ordinarily we designate the kiml of 
insurance by reference to the hazard insured against. Thus we 
speak of fire insurance, accident insurance, burglary insurance-- 
fire, accident and burglary be:lug the respective hazards insured 
against. But if, insisting on logic and consistency, we should 
organize a death insurance company, would the outlook for its suc- 
cessful career be promising ? Common sense emphatically informs 
us that it would not. Again, in England it is usual to speak of 
sickness insurance; in America our resistance to the idea of sick- 
ness has transformed the term into hearth insurance. Both the 
foregoing instances exemplify the inability of the unconscious to 
face reality. They are examples of a common mechanism by which 
a word or idea with painful associations is replaced by it~ opposite. 
The numerous unsuccessful attempts to sell insurance without the 
use of agents or other special means of overcoming the resistance 
constitute further corroborative evidence. Finally, can the peculiar 
lack of cordiality in the attitude of the public and of the legis- 
latures toward insurance and insurance companies be completely 

* An application of the :Freudian concept of resistance to the ~roblems of 
l l fe  insurance has been made by Mr. Phil ip Burner,  president  of the Con- 
t lnenta l  Life  Insurance Company, in an  address to the Insuranee Officers of 
the United States  Army entitled c t The ~ralue of a Human L i f e , ' '  l~ebruary 
15, 1919. 
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explained without granting some recognition to this hostility in the 
unconseiou.q 

Speaking of the effect of the war on our attitude toward death 
Freud remarks:* 

"Our attitude had not been a sincere one. To listen to us we 
were, of course, prepared to maintain that death is the necessary 
termination of life, that every one of us owes nature his death and 
must be prepared to pay his debt; in short, that death was natural, 
undeniable, and inevitable. In practice we were accustomed to act 
as if matters were quite different. We have shown an unmistakable 
tendency to put death aside, to eliminate it from life. We at- 
temptod to hush it up . . . .  We cannot indeed imagine our own 
death; whenever we try to do so we find that we survive ourselves 
as spectators . . . .  In the unconscious every one of us is convinced 
of his immortality." 

In everyday life we studiously refrain from referring to the in- 
evitable death of our friends. When death does occur we are likely 
to resort to some circumlocution or euphemism. We say that the 
deceased has "passed away," "entered into rest," or "departed this 
life." Even in actuarial science---supposed to be cold-blooded and 
unemobional We speak of life contingencies, not death contingen- 
cies. I t  is not surprising, therefore, that the idea of insurance 
should share in the resistance attaching to the thought of the event 
insured against. 

All insurance belongs to one of two great classes--property in- 
surance and personal insurance, the principal and best example of 
the former being fire insurance. While the general resistance to 
unpleasant ideas doubtless contributes to maintain the long-stand- 
ing unpopularity of fire insurance with the public and with the law 
makers, it has succeeded, in spite of this obstacle, in reaching the 
normal limit of its development in the sense that the future exten- 
sion of the business depends rather upon the increase in insurable 
values than upon a wider accep~nce of the idea of insurance. 

Personal insurance may be considered broadly as including all 
pecuniary indemnification by an insurer for death--whether acci- 
dental or natural--an~l for the effects of disability arising either 
from sickness, accident or old age. I t  is worthy of note that the 
development of personal insurance is only beginning: the amount 
of such insurance in existence as compared with the aggregate of 
human insurable values is inconsiderable. 

""Reflections on War an~ Death," by Prof. Dr. Sigmun~l l~reud, au- 
thorized translation by A. A. Brill and Alfred B. Kuttner, 1918, pp. 30-81. 
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There are two social institutions in the absence of which the 
principal forms of personal insurance would, in anything approach- 
ing their present development;, be unthinkable. These are (1) the 
family and (2) the principle of inheritance, or the legal right to 
transmit property by will or descent. 

I f  children were assembled at birth in mammoth orphan asylums 
ann brought to maturity by t:~e state, life insurance would lose its 
raison d'etre. The biological purpose which it serves is the protec- 
tion of the family. It is a general rule that the higher the type of 
the organism in the scale of evolution the more elaborate and pro- 
tracted becomes the care of the offspring by the parents. The 
spawn of a single codfish may contain several million eggs, a pro- 
vision of nature for offsetting very high rates of prenatal and in- 
fant mortality. Birds and mammals leave their offspring to shif~ 
for themselves after a brief period of parental care. Civilized man, 
however, in following out his parental instinct, not merely provides 
for his children during the large proportion of life which precedes 
physiological maturity, but often for years thereafter, while by 
means of life and accident insurance he arranges that this protec- 
tion shall not cease in the ewnt of his premature death or disa- 
bility. Is it going too far to say that the degree to which he sacri- 
fices himself to this end is a measure of his civilization ? 

Personal insurance subserve,~ other social ends by caring for the 
individual during sickness or old age, thereby relieving ~he family 
or the community from this burden. And it is interesting to con- 
sider that extreme old age and disability are, biologically speaking, 
nothing more nor less than reversions to infantility---states in 
which the organism is incapable of taking care of itself without 
assistance. Shakspere---a great intuitive psychologist--wrote: "The 
last scene of all is second childishness." 

The right to transmit property by inheritance serves as an outlet 
not merely for the parental instinct, but also for the instinct of 
accumulation--the desire which exists in most men, including those 
who have no families, to leave an estate for the use of succeeding 
generations. As an example of the operation of the instinct of 
accumulation may be cited the failure to achieve popularity of 
many supposedly scientific life insurance policy-contracts designed 
to fit the "real economic needs" of the insured. Under these con- 
tracts the insurance is generally high at the younger and middle 
ages and either reduced or the benefit changed to an annuity after 
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age 6 5 .  Such contracts run so strongly counter to the powerful 
desire to leave an unimpaired estate that they are not even popular 
among the actuaries who invent them. 

The family instinct and the instinct of accumulation are positive 
factors tending to make men insure. The unconscious resistance 
to the idea of death creates a conflict by operating in the opposite 
direction. 

If  one reflects upon the history of insurance in European coun- 
tries and the gradual development of opinion now taking place in 
the United States he may well reach the conclusion that the two 
most fundamental categories into which personal insurance may 
come to be divided will be (1) compulsory insurance and (2) vol- 
untary insurance. 

The natural field of compulsory insurance appears to be to pro- 
vide that those who have met with misfortune for which they can- 
not be held responsible will receive a certain minimum amount of 
assistance necessary to restore their ability to work and to maintain 
the integrity of the family during the period of disability. Vol- 
untary insurance fails, for numerous practical reasons, to operate 
with sufficient effectiveness in this field. The amount of existing 
insurance protection for the wage-earner is negligible as measured 
by social requirements. 

A large part of the functions of such compulsory insurance con- 
sist in nothing more than what has to be done in some way or other 
under existing social arrangements. It  is simply a matter of re- 
distributing the burden, amplifying the protection, and more equi- 
tably assessing the cost. There are, to be sure, some primitive 
tribes among which those no longer able to labor are killed and 
eaten. While such a solution of the social problem has the double 
merit of simplicity and cheapness, it can hardly be regarded as a 
practical way out for civilized communities. We already have in 
this country in workmen's compensation insurance an example of 
the compulsory principle, for although this insurance is generally 
not legally compulsory it is made virtually so by placing at a legal 
disadvantage those employers desiring to escape from providing it. 
And it may be well to emphasize in passing that the distinction 
between compulsory insurance and voluntary insurance has no nec- 
essary connection with the distinction between state insurance and 
private insurance. While compulsory insurance has more often 
than not been state administered this is not necessarily so and the 
converse holds true as to voluntary insurance. 
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The natural field of voluntitry insurance is the gratification of 
the family instinct and of the instinct of accumulation on the part 
of those having a margin of income over what is needed for imme- 
diate necessities which they are willing to voluntarily devote to 
these ends. The potential demand for such insurance is practi- 
cally unlimited and is likely to grow as civilization increases. 
When we cease to want more and better things--including more 
and better insurance--we have stopped growing. 

What better evidence can be desired of the unlimited demand for 
life insurance than the fact that the sudden springing into exist- 
ence of $35,000,000,000 of government war risk insurance--an 
amount which instantaneously doubled the total of the old line life 
insurance in force in the U~ited States--has apparently served 
merely to whet the public appt;tite for more ? This is almost cer- 
tainly one among the several reasons why the life insurance com- 
panies are writing new business today at a rate far surpassing any 
previous records. I t  seems not unlikely that a general introduc- 
tion of compulsory insurance will operate similarly as an educa- 
tion in the benefits of insuranc~ and a stimulus to the development 
of a vigorous and effective system of voluntary insurance. 

VII. 

I t  has been shown that the chief psychological obstacle ~o be 
overcome in persuading men to insure is the unconscious resistance 
to the idea of disaster or death. We may now consider the means 
of breaking down this resistance and overcoming this hostile atti- 
tude in the unconscious. 

A legal compulsion to insur~ or to be insured is not a genuine 
overcoming of the resistance and is furthermore not a desirable 
method of extending insurance protection except within well- 
defined limits. Interference ~dth personal liberty, even if more 
apparent than real, is today as undesirable as it ever was and to be 
resorted to only where the in!iications for such interference are 
unmistakable. 

The most important and only really effective method of expand- 
ing the business of voluntary inmranee is through the use of agents. 
Insurance salesmen, by reason of the peculiar resistance which they 
have to overcome, require exceptional natural gifts and thorough 
training if they are to be successful. The selection and education 
of an efficient agency force is a problem which is ever present with 



~0~ INSURANCE AND HU~A17 B]~HAYIOR. 

the insurance executive. Numerous statistical studies have been 
made intended to show from what sources agents should be re- 
cruited with best prospect of success. Shall they be sought from 
the ranks of clerks or of real estate men, of salesmen or of lawyers, 
of clergymen or of college students? About all that is known is 
that a relatively large proportion of the business is produced by a 
relatively small proportion of the agents, that previous occupation 
is not a factor, that experience is necessary before a man becomes 
a good producer and that men who have entered the business when 
young are more likely to be successful than recruits from later life. 

/Tow, then, is that high type of selling ability indispensable to 
success to be discovered? The new psychology ±eaches that the 
question should be first attacked by securing detailed information 
from a large number of agents as to the reasons which led them to 
select this particular vocation in preference to any other and then 
attempting to correlate this data with the producing records of the 
same men. Such a procedure would be imperfect in that it could 
deal with conscious motives only. The unconscious motives, which 
might in many instances prove the more important, could be ascer- 
tained, if at all, only by means of a psychoanalytic procedure, the 
expense and difficulty of which would make it out of the question 
for such purposes. Top notch producers are born and not made. 
A strong spontaneous interest is the prime requisite to success. 

A secondary method of attacking the resistance to insurance 
would be through the use of cohperative or institutional advertis- 
ing. Just as the constant dripping of water will wear away a stone, 
so persistent advertising of the right kind will come eventually to 
exercise an almost hypnotic effect upon the community. 

A negative consideration is the avoidance by insurance companies 
of anything which may serve to stimulab a hostile attitude. In 
this respect every company is its brother's keeper. Every claim 
contested on technical grounds, every failure to live up to previously 
aroused expectations, every misstatement by an agent, every short- 
coming in that prompt, intelligent and courteous service which the 
public desires and expects helps to create an unfavorable public 
opinion and reacts to the disadvantage of all. 

VIII. 

During the years to come it seems likely that the machinery of 
insurance will be called upon for the world's work to a degree far 



INSURANCR AND HU3gAN BEHAVIOR. 209 

surpassing anything experienced in the past. As insurance men it 
will become our duty, in so far as we may be permitted to perform 
it, to see that this machinery is well designed, efficient and smooth 
running. 

One who predicted ten years ago what has actually happened 
during the past decade in the field of workmen's compensation 
would have been generally re~arded as a deluded victim of over- 
enthusiasm. Not only has the principle of work-accident indem- 
nity become embodied in the statutes of practically all the impor- 
tant states, but the past five years have marked a rapidity of tech- 
nical progress unparalleled in the history of any other branch of 
insurance. The crude practice~ of liability underwriting have been 
molded into a highly perfected~ system of rates and reserves. 
Schedule rating and experience rating have been developed and be- 
come accomplished facts. The classification of industries and their 
hazards--a work monumental in itself--has been placed upon a 
scientific basis. In addition lo all this, methods of cohperation 
have been concurrently developed which are even more noteworthy 
than the progress which they :made possible. Rate control legis- 
lation conceived on sound line~ and made effective by active and 
efficient state supervision has largely eliminated the discrimina- 
tions, rate-cutting and other evils which are practically certain to 
exist wherever there is free an~' unrestricted competition in insur- 
ance rates. Inspection, rate-making and other technical processes 
common to all insurance carriers alike have been delegated to cen- 
tral bureaus under state supe::vision. Stock companies, mutual 
companies and state funds hare sat at committee tables together 
and pooled their interests. The. fact that so much has been accom- 
plished in so short a time give.~ rise to the hope that perhaps the 
wheels of social progress accelerate as time goes on. 

To attempt to prophesy is dangerous and yet one can hardly go 
wrong in saying that among the more notable social developments 
of the years to come will be a ~ider extension of the principle of 
compulsion as applied to insnralce. As an indication of the trend 
of the times it may be noted float a far-reaching health insurance 
bill introduced in l~ew York State at the last legislative session 
passed the Senate and, although it failed in the Assembly, received 
a substantial vote ia that body. 

In the midst of this rapidly moving current of events what means 
of self-orientation are available to us ? As individuals we cannot 
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escape having a mental attitude of some kind. Shall we drift, 
navigate or throw over the anchor ? The first of these alternatives 
seems unintelligent; the last of doubtful efficacy. Whether we 
like it or not it would seem that we must navigate. But naviga- 
tion, like every other branch of applied science, depends for its 
success on e.xpert knowledge and at this juncture it would appear 
that what we most nee/t is not so much knowledge of insurance 
technique--that we have already--as knowledge of human beha- 
v ior-and especially, socialized human behavior. 

IX. .  

The biolo~cal function of organized society is to provide for the 
individual a maximum satisfaction of his fundamental impulses 
and their higher derivatives compatible with the existence of those 
inhibitions and restraints necessary to maintain the continuity and 
solidarity of the group. "Every one," says John Stuart Mill,* 
"who  receives the protection of society owes a return for the ben- 
efit." Is it not equally true that all who contribute to the best of 
their ability to the maintenance of society are entitlec~ to its pro- 
tection to a degree considerably greater than that accorded under 
prevailing standards ? 

The effectiveness of social dictates depends not merely upon laws, 
but upon a highly emotionalized agreement of opinion. This emo- 
tional unanimity is most powerful and complete in time of war--a 
time when the very existence of the group as an independent social 
unit is at stake. But the identical mechanism extends to the trivial 
details of dress, manners and speech. 0ther-than-expected beha- 
vior and other-than-expected opinion are in all situations likely to 
provoke an emotional protest. Thus is the past experience of the 
race made available to serve as a stabilizing influence in the pres- 
ent. Every new idea must survive the severe ordeal of incredulity, 
misconception and ridicule before it is allowed to take its place in 
respectable society. Since, however, it is only the exceptional new 
idea which truly deserves a cordial reception, this mechanism for 
separating the wheat from the chaff is perhaps as it should be. 

We have seen what is meant by the rationalization of an uncon- 
scious wish. Through a similar process most of our classical eco- 
nomics and social philosophy may be regarded as a rationalization 
of the statue quo-----a defensive reaction assisting the individual to 

" "0n  Liberty," by John Stuart M.ill. 
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live at peace with his environment. Also, it is one of the common- 
est of happenings that an unconscious resistance to a certain idea 
should be rationalized into an argument against it. The funda- 
mental point to remember in .tealing with social phenomena is that 
we have to do primarily wit~. emotion camouflaged with reason-- 
with unconscious desires decked out in the fair habiliments of logic. 

A society is entitled to be considered progressive and modern if 
its prevailing condition of emotional unanimity which we call pub- 
lic opinion is responsive to the lessons to be learned from the con- 
stantly increasing body of knowledge which is being contributed 
by scientific research. If it boks to the past for its standards, if 
the social mind becomes fixed upon some ancient body of beliefs-- 
as in China and the Moslem countries--social and material progress 
halt. The success of the group depends upon maintaining the 
balance between those inhibiting forces necessary to its solidarity 
and thaL degree of freedom an~ personal liberty which will provide 
an adequate outle~ for the fundamental impulses of the individual 
and their higher derivatives. Social health involves the successful 
resolution of the conflict between these opposing forces. 

How shall this conflict be resolved ? The first suggestion would 
naturally be to place social questions on a really scientific basis by 
bringing over into the social field those methods which have proved 
so successful in the physical sciences and biology. In the form as 
stated this procedure has been and would continue to be a relative 
failure. 

The difficulty is that questions of human behavior rest, as we 
have seen, upon an emotionali~ed basis and that emotion is very 
largely a matter of the unconscious. The root of our troubles lies 
therefore outside the field of awareness. I t  is for this reason that 
most debate on social ques~iom~ never gets anywhere or convinces 
anybody save those who were a:!ready convinced before it started. 

The solution, if there be one, apparently is to interpose between 
the application of the principle~ of the physical and biological sci- 
ences to social problems a new s~ience--the science of human beha- 
vior-based upon a full understanding of the operation of the 
fundamental human impulses under various conditions.* This 
would make it possible to observe toward social questions some 

" Cf. a paper by Prof.  W. I. Thom~s on ' 'Prhnary-Group l~orms in Present  
Day Socie ty ,"  appearing in ~uggestions of Modern ~eSencc Concerning F, du. 
cation, Macmillan, 1918, 
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measure of that serenely impartial attitude which now marks our 
treatment of problems in physics, chemistry and mathematics. To 
achieve the best results we must be prepared to discuss these ques- 
tions on a de-emotionalized basis and with a full understanding of 
the psychological mechanisms involved. Only thus may we hope 
to gain a control of social phenomena in some measure comparable 
to our present degree of control over physical phenomena. 
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CASUALTY INSURANCE FOR AUTOI~fOBILE OWNERS. 

BY 

G. 1~. M : [ C H E L B A C H E R .  

The title of this paper requires an explanation. Automo,biie in- 
surance embraces such a wide range of coverage that it is necessary 
to limit the scope of the subject matter to be discussed. Every 
conceivable misfortune that can happen to the owner of an auto- 
mobile or to the automobile itself (except deterioration and wear 
and tear of the automobile) has been made the basis for insurance. 
The principal forms of coverage are fire, transportation, theft, 
public liability, property damage and collision. Fire, marine and 
casualty insurance companies are interested in different phases of 
the insurance. In some state~ a single carrier may issue so-called 
complete protection, embracirg all forms of coverage. However, 
these cases are exceptional and as a general rule the field is par- 
celled out to the three braneh~.s of the insurance business. Where 
this condition obtains complete coverage can be offered only under 
combination policies issued by fire or marine and casualty insur- 
ance companies acting coSperatively . . . . .  

There is some slight overlapping of ~urisdiction. Fire and 
marine insurance companies in general enjoy a monopoly with ref- 
erence to forms of protection against loss by theft, fire, lightning, 
explosion and the hazards of lsnd and marine t~ansportation. Cas- 
ualty insurance companies exercise exclusive control over public 
liability coverage. All three classes of carriers offer pro~ection 
against loss occasioned by property damage and collision. As re- 
gards these forms of coverage the casualty companies write the 
larger volume of property damage insurance and the fire and 
marine companies the larger volume of collision insurance. 

I t  is the purpose of this paper to discuss automobile insurance 
from the point of view of casualty insurance companies. The 
forms of coverage to be described, therefore, are public liability, 
property damage and collision. 

There are two reasons for thus limiting the scope of the paper. 
In the first place, this Society is primarily interested in the prob- 
lems peculiar to casualty insurs.nce. In the second place, the entire 

14 
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field of automobile insurance is so extensive that it cannot be ade- 
quately described in limited space. 

The subject will be treated with the idea of providing a simple 
explanation of this form of casualty insurance which will assist 
prospective students in preparing for our examinations. I t  is 
hoped also that it may broaden the viewpoint of those members of 
the Society whose business interests touch casualty insurance only 
in a limited way. 

I t  should be borne in mind that automobile insurance is becom- 
ing one of file most important lines from the standpoint of the 
casualty company. I t  has grown rapidly and to-day it represents a 
premium volume of respectable size; in 1917, forty-five casualty 
companies wrote an aggregate volume of premiums exceeding $45,- 
000,000~ There will be a material increase in these figures, for it 
cannot be said that the field has been thoroughly developed. The 
ratio of insured automobiles to the total number of automobiles 
owned in the United States is still very low; it has been estimated 
that not over one car in ten is covered by casualty insurance. The 
future will show an increase in this ratio as automobile insurance 
becomes more thoroughly standardized and thus more attractive 
to the automobile owner. Furthermore, the number of automobiles 
in use is steadily increasing. In 1917 there were approximately 
425,000 automobile trucks in the United S~ates and approximately 
one in twenty families owned a private pleasure car. As the auto- 
mobile becomes more thoroughly established in the life of the coun- 
try, the field for insurance will expand. There is every reason to 
believe that in time automobile insurance will overtake and exceed 
workmen's compensation insurance as a source of premium income. 

COVERAGE. $ 

Public L~ability. 
Automobile public liability insurance provides coverage against 

loss arising out of the legal responsibility for personal injuries 
* No attempt has been made to go into refinements in describing the vari- 

ous forms of coverage--general principles only have been treated. Thus, 
no mention is made of the inaidental employers ~ ]]ability insurance which 
may be written in conjunction with public liability coverage, the so-called 
'Cdefect coverage '~ which protects manufacturers against responsibility 
for public liability and property damage suits attributable to imperfections 
in automobiles manufactured by them~ the property damage insurance for 
garage owners which offers coverage against claims for property damaged 
while in their care, etc. 
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accidentally caused or alleged to have caused by reason of the 
ownership, use or maintenance of automobiles.* 

The protection is limited to claims presented by the public, in- 
juries to the owner himself ~ot being covered. To secure such 
coverage personal accident insurance must be purchased. Nor are 
the employes of the assured covered. I f  such coverage is desired 
a workman's compensation or employers' liability policy must be 
obtained depending upon whe:;her or not the employers' liability 
is defined by a workmen's compensat/on statute. 

There are certain standard limitations upon the scope of this 
coverage. Naturally it does not extend to accidents which occur 
outside the period named in the policy. Nor is an accident covered 
unless it occurs within the lim'ts of the United States of America 
and Canada. This latter rule is subject to exception in the case of 
automobiles of the private ph~asure type provided an additional 
premium is paid for such extra-territorial coverage. Furthermore, 
the insurance is not effective while an automobile is being operated 
in any race or speed contest or while it is driven by any person in 
violation of law as to age, or in any event by a person under the age 
of sixteen years. 

With these exceptions, the :insurance carrier engages to place 
itself in the position of the assured--to investigate the accidents in 
which the assured's automobile is involved; to receive claims for 
damages; to make such settlement of these claims as it may deem 
desirable; in case of litigation to represent the assured in court; to 
defend him in such legal proceedings and to pay the cost thereof as 
well as the judgment if the case is decided in favor of the claimant. 
However, in the payment of claims the Carrier is not obligated to 
exceed the limits of liability expressed in the policy. Nor does it 
assume any responsibility to provide defense to the assured or his 
chauffeur or other employe on account of arrest. 

A policy is usually written with two limits upon the liability of 
the carrier. The smaller limit :is the maximum amount which the 
carrier is obligated to pay on ~Lecount of injury to a single indi- 
vidual in any one accident. The higher limit is the maximum 

* Originally these policies were pu:,ely contracts of indemnity and were so 
interpreted;  the carrier  escaped liabili ty i f  the assured became insolvent and 
thus financially unable to pay a jud~anent. To-day, however, i t  is the gen- 
eral rule tha t  the carrier assumes responsibility up to the limits stated in 
the policy irrespective of the flnanci$] status of the assured, 
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amount for which the carrier is responsible on account of all the 
claims arising out of a single accident in @hich more than one per- 
son is injured. Thus, in the case of the standard limits of $5,000 
and $10,000, the carrier assumes liability up to the limit of 
$5,000 on account of the claim presented by a single individual 
and subject to this limit per individual, it is responsible for a total 
liability not to exceed $10,000 on account of all the claims arising 
out of a single accident. If insurance with these limits is pur- 
chased by an assured and a judgment of $15,000 is awarded a per- 
son injured by the assured's automobile, the insurance carrier is 
responsible for $5,000 of this amount and the assured is personally 
responsible for the remainder. However, if three persons are in- 
jured in a single accident and the judgments awarded are respec- 
tively $1,000, $3,000 and $6,000, the insurance carrier is respon- 
sible for the entire amount of the first two claims and $5,000 of 
the third claim. In this case the assured must personally take care 
of the excess $1,000. If  the second person should receive an award 
of $5,000 the insurance carrier would be responsible for a total of 
$10,000 on account of the three claims. The assured would thus 
be called upon personally to account for $2,000. The question of 
limits is a most important one, particularly in view of the tend- 
ency which has become apparent in late years, for juries to make 
excessive awards in individual cases. In these days verdicts ex- 
ceeding $25,000 are no longer rare. The limits of liability included 
in the coverage for which so-called manual rates are charged are 
the standard limits of $5,000 and $10,000 (commonly known as 
limits of 5/lO--"flve and ten") .  Higher limits may be obtained, 
however, upon payment of an increased premium. Thus, if limits 
of 10/20 are desired, such coverage can be had upon payment of 
a premium based upon 120 per cent. of manual rates. 

I t  is usual to provide that the carrier shall reimburse the assured 
for the reasonable cost of such immediate surgical relief as is im- 
perative at the time of any accident covered by the policy. This 
obligation extends tO any person except the assured. 

Public liability coverage may be offered alone or in conjunction 
with property damage or collision coverage. In certain cases all 
three forms are included in a single policy. In others, the policy is 
for public liability only, but either of the other forms may be 
adde¢l by an endorsement. 
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Property Damage. 
The automobile property ~'amage policy protects an assured 

against his legal liability for injury to or destruction of the prop- 
erty of others on account of accidents due to the ownership, main- 
tenance or use of automobiles.* The coverage does not extend to 
property owned by the assured or his employes or to any property 
in charge of the assured or any property carried in his automobiles. 

There are limitations similar to those imposed upon public 
liability policies with reference to the operation of automobiles in 
speed contests or by persons under age. Likewise the coverage does 
not extend to accidents unless they occur during the period of in- 
surance and within the bourdaries of the United States and 
Canada. 

The coverage is also similar 1"~ public liability as regards the ob- 
ligation of the carrier to represent the assured in the investigation 
and adjustment of claims. In this case, however, the liability of 
the carrier is limited by the ac'~ual ,~alue (at the time of the acci- 
dent) of the property injured or destroyed or in any event by a 
certain sum which is specified in the policy. The standard limit 
is $1,000 per accident and is c.ffered at manual rates. If  higher 
limits are desired they may be i)btained upon payment of an addi- 
tional premium. Thus, a limit of $5,000 may be secured if the 
manual rate is increased 36 per cent. 

In recognition of the possibiligy of claims against the assured for 
damages on account of the "lo~s of use"~ of property involved in 
an accident, coverage against this liability may be included in the 
property damage insurance. For this purpose the regular rates 
are increased 10 per cent. 

Property damage is never made the subject matter for an indi- 
vidual policy. I t  is only written concurrently with "public liability 
coverage and then either in a combination policy or by en- 
dorsement.J: 

* See note on page 215 with reference to a change in the form of the auto- 
mobile public l iabil i ty insurance contract. The same situation is found in 
connection with property damage insurance. 

t For example, a delivery truck is damaged and the owner is (~eprived 
of its use. He has a legal r ight  %0 .,me %he person responsible for  the acci- 
dent not only for the cost of repah's bu t  also for the loss of use of the 
services of the truck and the inconvenience and expense %hus caused. 

$ Property damage may also be written concurrently with a tlre policy. 
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Collision. 

• This insurance is designed to protect the assured against loss or 
damage to his automobile if such damage is caused by collision 
with another object, either moving or stationary. Whereas prop- 
erty damage coverage is intended to protect the assured against 
the legal liability arising out of damage to the property of others, 
this coverage applies to damage done to his automobile. 

As in the case of public liability and proper~y damage insurance, 
the accident must occur within the policy period and inside the 
boundaries of the United States and Canada. Similarly, the policy 
does not apply while the automobile is being operated in a race or 
speed contest or by a person under age. In addition to these there 
are two important restrictions peculiar to this coverage. 

1. Loss or damage by fire arising from any cause is excluded. 
2. The coverage does not extend to any loss or damage to tires 

due to puncture, cut, gash, blow-out or ordinary tire trouble or to 
loss or damage to any tire unless caused in an accidental collision 
which also involves other loss or damage to the insured automobile. 

At present there are three forms of collision coverage: $100 de- 
ductible, $50 deductible, and full coverage. In the first, the loss 
arising out of each accident is deemed a separate claim and $100 is 
deducted from the total amount of the claim, the carrier being 
responsible only for the excess above $100. The $50 deductible 
coverage is similar. In the third case the carrier is responsible for 
the entire amount of each loss. 

There are no arbitrary limits imposed upon the liability of the 
carrier as in other forms of coverage. The liability is limited to 
the actual cost of repair of the damaged automobile or to the actual 
intrinsic value at the time of destruction. 

In place of the clauses of public liability and property damage 
policies which govern the adjustment of controversies in which 
third persons are involved, the collision policy contains clauses gov- 
erning the adjustment of controversies which may arise between 
the carrier and the assured. The carrier reserves the right to 
make investigations of the insured property at any time. In case 
of loss, provision is made for the adjustment of claims between the 
carrier and the assured. If  an agreement cannot be reached con- 
cerning the value of the loss, two appraisers may be chosen, one by 
each party, and if these cannot agree they may select a third ap- 
praiser. The award in writing of any two appraisers determines 
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the nature and extent of the repairs to be made at the expense of 
the carrier or the value of the destroyed automobile. Each party 
pays its own appraiser and both pay the expenses of appraisal and 
the fee of the third appraiser The carrier may exercise an option 
either to replace or repair damaged property or to pay the assured 
in cash. Either the assured or the carrier may take such steps as 
are necessary to recover, salTe or preserve the insured property 
in case of loss or damage without prejudice to the rights of either 
party and all reasonable expenses thus incurred shall be paid by 
the carrier. 

Collision coverage is written either in a combination policy with 
public liability and property damage insurance, or by endorsement 
upon a public liability form.* 

]~ISCELLANEOUS POLICY P]~0'~SlONS C 0 ~ 0 X  TO ALL FOR~S 0Y 
COVERAGE. 

There are certain policy rrovisions which are common to all 
three forms of coverage and which are important enough to war- 
rant mention. 

The longest term for which any automobile policy is written is 
one year. The policy may be cancelled by either party upon proper 
notice. I f  cancelled by the c~rrier the premium is subject to ad- 
justment upon a pro-rata basis. Thus, if cancelled by the carrier 
at the end of six months the carrier is entitled to retain one-half 
the annual premium. If  cancelled by the assured the premium is 
adjusted in accordance with a so-called "short rate" table which 
places a slight penalty upon the assured and thus in some measure 
prevents excessive "twisting" of business from one carrier to 
another. Thus, if a policy is cancelled by the assured at the end of 
six months the carrier is entitled to retain 70 per cent. of the an- 
nual premium. 

The assured accepts the responsibility of giving prompt notice of 
any accident in which the insured automobile is involved. This 
notice is sent either to the home office of the insurance carrier or to 
the office of one of its duly a.~thorized representatives. I t  must 
be in writing and contain a full statement of details. Likewise, 
immediate notice must be given of any claim for damages or any 
legal proceedings which may be brought against the assured. 

Collision coverage may be writlen also by endorsen~eut on a fire policy. 
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Except that he may furnish reasonable surgical attention imme- 
diately following the occurrence of an accident involving liability 
for personal injuries, the assured agrees to leave the investigation 
and adjustment of claims entirely in the hands of the insurance 
carrier. He may not voluntarily assume any liability or interfere 
in any adjustment or incur any expenses without the written con- 
sent of the carrier. He shall, however, upon request, assist in effect- 
ing settlements, in securing information and evidence and in the 
adjustment of legal controversies. In such cases, he is not obliged 
to incur any expense, this being taken care of by the insurance 
carrier. 

All policies contain a subrogation clause. This provides that the 
carrier shall ~ke over all rights which the assured may have to 
proceed against third parties who may be implicated in an acci- 
dent. Thus, in case of a collision claim for which a third party is 
responsible the carrier, after indemnifying the assured, may pro- 
ceed against the third party and reimburse itself either in whole or 
in part for any expenditure it has made: 

Every policy contains certain warranties. ,The address of the 
assured must be given, also the name of the city or town in which 
the automobile is maintained and garaged. In addition, the as- 
sured must specify the city or town in which the automobile is 
principally used. The automobile must be described and certain 
information necessary to the proper computation of rates is re- 
quired. I t  is usual also to incorporate a statement in the policy to 
the effect that the automobile is not and will not be r e n a l  to others 
or used to carry passengers for a consideration. If  the automobile 
is used for livery purposes the proper classification and rate must 
be applied. Other essential particulars are likewise covered by 
warranties. Information concerning the prior history of insurance 
on the car is demanded. I t  is also usual to provide a warranty to 
the effect that the automobile is not being and will not be used for 
towing or propelling a trailer. In case coverage for a trailer is 
desired it can be secured upon payment of the proper additional 
premium. 

As a general rule every policy provides an "omnibus coverage ";  
that is to say the policy covers, in addition to the interest of the 
assured, the interests of any person while riding in or operating 
the insured automobile with the express or implied permission of 
the named assured or an adult member of his household who is 
not a chauffeur or a domestic servant. 



CASU~LI"Y INSURANe:~ FOR AUT01%f0BILE OWNERS. ~21 

In the case of collision cow, rage, the number of insurable inter- 
ests is not important because the value of the car limits the liability 
of the insurance carrier, and ¢.ne rate is charged irrespective of the 
number of owners or persons interested in the property. 

WHY COMPLETE COVERAGE FOR AUTOMOBILES IS NOT GENERALLY 

• OFFERED BY CASUALTY COAfPANIES. $ 

If  there is a demand for complete coverage on the part of auto- 
mobile owners, why is t~is not met by the issuance of a single 
policy by an individual carrier ? It  has been pointed out that this 
can be done in certain states although specific laws on the subject 
are not numerous. For the most part rulings by insurance depart- 
ments govern and the usual rule is to have the field distinctly ap- 
portioned among the different classes of insurance carriers, fire and 
marine on the one hand and casualty on the other. Where these 
conditions obtain a single polizy may be issued providing complete 
coverage only in case a coSper~tive arrangement is entered into by 
two carriers. 

There seem to be several good reasons why it would be inadvisable 
to give general sanction to the principle of providing complete pro- 
tection against all the misfortunes incidental to the use, main- 
tenance and operation of automobiles: 

1. The general field has been mapped out and each class of in- 
surance carrier has a certain territory over which it exercises juris- 
diction. Thus, there are certain generally accepted lines of insur- 
ance open %o the casualty insurance company, the life insurance 
company, and so on. If  this ,,vstem is to be discarded in the case 
of automobiles it likely will be further modified in other cases. 
For example, the same logic Iaay be advanced in favor of the i s -  
suance of a combination policy to cover all the possible forms of 
coverage requirecl by a factory owner. Furthermore, insurance 
practices have developed laws with regard to reserves and under- 
writing principles which are entirely satisfactory if the present 
system is continued but which would become seriously complicated 
with a general change. 

~. I t  is doubtful whether the demand canno~ adequately be met 
by the present coSperative method of providing coverage. By this 

* See paper on '~Automobile Im:urance: Should :Fire Companies Be Au- 
thorized to Give :Full Coverage, :[nc]udlng the Person?" by Henry D. 
Appleton, Deputy Superintendent cf Insurance for the State of New York. 
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method a single policy is written and delivered to the assured, al- 
though as a matter of fact behind the scenes two insurance carriers 
are interested in the contract and the premiums and losses are 
shared. These internal adjustments are made without any incon- 
venience to the assured and the situation is, therefore, just as simple 
as it would be if one policy were issued by a single carrier. 

3. l~'urthermore, it has not yet been demonstrated that the deo 
mand for complete coverage is great. As a matter of fact, even in 
those states where an individual carrier may write this fo~m of 
policy there are few carriers who have exercised the privilege. 

4. l~inally, the specialization which has resulted from the Amer- 
ican system of parcelling out the insurance field and assigning cer- 
tain subjects to certain classes of carriers has been most satis- 
factory. I t  has been efficient and economical and it, therefore, 
should be continued unless there are strong reasons to the contrary. 

CLASSIFICATION OF AUTOMOBILE RISKS. 

A proper classification of risks is a prerequisite to the successful 
underwri~ng of any form of insurance. This is particularly true 
where the hazards are so diverse that a single rate cannot be made 
applicable to all risks. A description of the hazards involved in 
automobile insurance will be given later. At this point, however, 
it may be said that the hazards are of a wide range so that different 
methods of assessing prenfiums and convenient and logical classi- 
fications are essential to the proper conduct of the business. 

In respect to the complication of the classification scheme, auto- 
mobile insurance takes second place to no other line of insur- 
ance. The present scheme is not complete, nor is it flmroughly 
satisfactory. Like Topsy it has just grown up and additions and 
alterations in the old structure have been made as necessity arose. 
The structure itself has never changed, however, and the day is not 
far distant when radical amendments must be made, both in the 
direction of simplification and with the idea of developing a more 
thoroughly consistent and logical scheme. 

At present there are six general classifications. These are known 
by titles which are not entirely descriptive and which will, there- 
fore, require explanation. 

The general classifications are as follows: 
1. Private Pleasure Automobiles. 
2. Private Pleasure Automobiles with Occasional Commercial 

~'se. 
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3. Livery Automobiles. 
4. Public Automobiles--0ther than Livery Automobiles. 
5. Commercial Automobiles. 
6. Manufacturers and Dealers Automobiles (Including Sales 

Agency, Garage or Station Risks). 

Private P~easure Automobiles. 

These are automobiles of the private pleasure type propelled by 
gas, steam and electricity. The classification also includes two- 
wheeled motorcycles of the private pleasure type and bicycles de- 
signed to carry a single persou which are equipped with the recently 
patented motor wheel. 

Care is taken to restrict the use of the classification to cars 
operated exclusively for private use and business and professional 
calls. Thus, commercial delivery is not permitted. Nor may the 
car be rented or used for ca:trying passengers for a consideration. 

For public liability and property damage coverage, private pleas- 
ure cars until recently were classified with reference to insurable 
horse power. This was obtained by the use of the horse power 
rating formula of the American Society of Automobile Engineers: 
The elements necessary to obtain a result from the formula were 
the bore of the cylinder and the number of cylinders. Thus, the 
insurable horse power for a car  with six cylinders of 5-inch bore 
was 60. 

On April 1, 1919, a radical change was made in the method of 
classifying these automobile~.. A two-way classification was sub- 
s~it~ted for the former classification according to insurable horse 
power. One of these depenSs upon the manufacturers' list price, 
the other upon the use to which the car is put and who is permitted 
to drive it. There are four iist price classifications, each of which 
includes cars falling within a certain range of list price. This is 
defined as "the manufacturers' list price for the type and model 
of the automobile insured, re, which list price must be first added 
the cost of special bodies, winter tops and other additional equip- 
ment." Provision is made for three "use and driver" classifica- 
tions under each list price group. The first of these includes cars 
of the private pleasure type; used exclusively for " private pur- 
poses" and driven only by the assured named in the policy who 
must be the owner or one oI the owners. "Private purposes" is 
defined as including "personal pleasure and family use" and ex- 



224 CASUALTY IlqSURANCE :FOR AUTOI~0BILE OWNERS, 

cluding" regular and frequent use for business or professional calls 
and commercial delivery." The second classification is similarly 
restricted as to use but is unrestricted as to driver. Anyone may 
drive---the owner, members of his family, a chauffeur or any other 
person who receives the owner's permission. The third classifica- 
tion is unrestricted as to driver. As regards use it is limited onl:~ 
by the provision that it must not include a car of the private pleas- 
ure type used either for commercial delivery or for the carrying of 
passengers for a consideration. I t  covers the numerous private 
pleasure automobiles used in business by agents, solicitors, profes- 
sional men and others. 

For collision coverage automobiles are classified according to the 
manufacturers' list price. In this connection there are a few prac- 
tical difficulties which are met by special rules. For example, when 
two bodies are used interchangeably on the same chassis, the higher 
priced body determines the classification for collision insurance. 
Again, where a special top or body is used, the extra cost of this 
feature must be added. 

As a general rule, this classification does not cover trailers. If  
coverage for trailers is desired it may be obtained upon payment of 
the proper additional premium. For liability and property damage 
coverage this premium is a certain percentage of the premium for 
the highest rated automobile to which the trailer is attached. In 
the case of collision coverage the cost of the trailer itself determines 
the classification and rate. 

Private Pleasure Automobiles With Occasional Commercial Use. 

This general classification, as the name implies, includes cars of 
the private pleasure type which are occasionally used for com- 
mercial delivery purposes. These are of three types: 

1. Automobiles of the private pleasure type which, without 
alternation in chassis or body, are occasionally used for the 
transportation or delivery of merchandise. 

2. Automobiles of the private pleasure type used for rural free 
delivery. 

3. Automobiles equipped with bodies of the private pleasure type 
and commercial type which are used interchangeably. 

Automobiles of the first two descriptions are classified as ordi- 
nary private pleasure automobiles. However, the rate for public 
liability and property damage insurance is obtained by applying a 
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special loading to the rates :~or these classifications. For collision 
insurance no loading is applied to the regular private pleasure rates. 

For automobiles of the third type the commercial classification 
determines the rates to be ch.~rged for public liability and property 
damage coverage. For collis:(on coverage both the commercial and 
the private pleasure classifications and rates must be considered 
and that rate which is the highest is charged. 

If  trailers are attached to e.ny of these automobiles the classifica- 
tion of the trailer for public liability and property' damage insur- 
ance follows that of the auto, mobile to which it is attached. The 
rates are a specified percentage of file normal rates for these clas- 
sifications. For collision coverage trailers are separately classified 

• according to list price and the classification and rate depend upon 
the list price. 

If  a private pleasure car has been altered to permit of the trans- 
portation or delivery of goods or merchandise it is considered a 
commercial car for the purpose of classification and rating. 

Livery Automobiles. 

This classification covers automobiles of the private pleasure type 
used for pleasure and rental purposes which are subject to call 
from a garage. The automobile must not be equipped with a 
taximeter, nor must it be offe:¢ed for hire at stands, hotels, or sta- 
tions, or on the public highway or other places of public resort. In 
addition, school buses used exclusively for carrying children to 
and from school, and automobiles of the private pleasure type used 
as funeral carriages are inclu.ted. All these automobiles are em- 
braced by ~ single classification for property damage coverage. 
There is a subdivision of this ,fiassifieation for public liability cov- 
erage, two classifications being' provided according as the liability 
of the assured to the passengers carried in the insured automobile 
is or is not excluded from the policy coverage. For collision cov- 
erage the automobiles are classified according to the manufacturers' 
list price. 

Public Automobiles Other than Livery Automobiles. 

This classification includes automobile~ which are kept for hire 
at public stands--for examph, taxicabs, omnibuses, sight-seeing 
busses and jitneys. 
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For public liability and property damage coverage the auto- 
mobiles are classified according to carrying capacity and the use 
to which the car is put. Thus, there are classifications for hotel 
omnibuses, taxicabs, other public vehicles designed to carry not 
more than twelve passengers, and so on. 

There is a provision similar to that for livery automobiles as 
regards coverage for the public liability hazard, specific rates being 
quoted for each classification for the inclusion and exclusion of 
the passenger hazard. For collision coverage the automobiles are 
classified according to the manufacturers' list price. 

Commerc{al Automobiles. 

These are automobiles specially designed for the transportation 
of goods or merchandise and propelled by gasoline, steam or elec- 
tricity; .also three-wheeled motcrcycles or tricycles designed for 
delivery purposes. In addition the following specific types of auto- 
mobiles are covered: 

1. Two-wheeled motorcycles of the private pleasure type used 
by telegraph companies to deliver messages. 

2. Industrial and dock trucks--the low four-wheeled trucks 
which are driven by electric power and are used for carry- 
ing baggage at railway stations, terminals or docks or in 
factories as substitutes for hand trucks. 

3. Tractors of all descriptions--farm and otherwise. 
4. Automobiles of special design and use, such as ambulances, 

hearses, fire engines, etc. 
For public liability and property damage coverage, policies in- 

elude the so-called loading and unloading hazards--that is to say, 
the coverage applies to accidents incidental to the loading and un- 
loading of goods and merchandise. The coverage also extends to 
any incidental pleasure use which may be made of the insured 
automobile. 

For the purpose of classifying these automobiles for public liabil- 
ity and property damage insurance a series of classifications is pro- 
vided. These are based upon the kind of work in which the auto- 
mobile is engaged. Thus, there are cl'assifications for automobiles 
used by department stores, ice dealers, dyers and cleaners, etc. If  
an automobile is engaged in more than one line of business it is 
assigned to the classification which produces the highest rate. 

For collision insurance, commercial automobiles are classified 
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by manufacturers ~ list price. In view of the fact that many of 
these automobiles are provided with specially built bodies and that, 
therefore, in many cases the manufacturers' list price does not in- 
clude anything except the co~,t of the chassis, special provision is 
made that where this condition obtains the cost of the body and 
other additional equipment must be added to obtain the proper col- 
lision classification. 

Trailers are treated as in other general classifications. :For public 
liability and property damage insurance the trailer follows the 
classification of the automobile to which it is attached and the rate 
is obtained by applying a differential to the rate for this classifica- 
tion. For collision insurance trailers are classified according to 
the manufacturers' list price. 

Manufacturers" ant Dealers" Automobiles. 

These are of two t)Tes: 
1. An automobile of any description used by a manufacturer 

for the purpose of demonstrating it or its parts. 
2. An automobile of any description used by a dealer, garage 

or automobile station for the purpose of demonstrating 
or testing the automobile and the parts thereof, or for 
other purposes incidental to such business including 
renting for the carr:Ting of passengers or the property 
of others. 

These automobiles are all thrown together into one general clas- 
sification for property damage ,:overage. As regards public liabil- 
ity there are four sub-classifications depending upon whether or 
not the coverage will extend to !he use of the automobile for livery 
purposes or whether or not the passenger hazard is to be included. 
For collision coverage the risks are grouped according to the manu- 
facturers' list price. 

PREMIU~ BASES. 

Public Liability and P~,'operty Damage Coverage. 

For all classifications of auto:mobiles except manufacturers' and 
dealers' automobiles, the unit of exposure is one car insured for 
twelve months and rates are quoted per car annum. 

For manufacturers' and dealers' automobiles, there are four 
alternative methods of premium computation. 

1. The first is the so-called "named chauffeur basis." A policy 
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may be written naming the drivers who will operate automobiles of 
any make or type and limiting the coverage to the operation of auto- 
mobiles by these drivers or their successors or substitutes in case of 
illness or discharge. Where flits basis is used the unit of exposure 
is one named driver for a period of twelve months and the rates are 
quoted per driver per annum. The use of this basis is limited to 
automobiles employed for demonstrating and testing. 

2. The second is the "specified car basis." In this case the type 
and make of each car is specifically described in the policy and the 
unit of exposure is one car per annum. Thus, rates are quoted per 
specified car per annum. 

3. The third method ~s the "payroll basis." It  is used for garage 
and sales agencies. The unit of exposure is $100 of payroll and 
rates are quoted, as in the case of compensation and liability in- 
surance, per $100 of payroll. Rates are quoted for inside and out- 
side payroll separately, but each rate applies to the total payroll. 
These rates vary. Each branch or separate location is considered 
individually and rates are provided for the first $10,000 of payroll, 
for the next $15,000 of payroll, and for any payroll in excess of 
$25,000. Separate rates are provided for gasoline or steam- 
propelled automobiles and motorcycles. 

The rates for the first three classifications do not cover the 
hazards incidental to the renting of automobiles for private pleas- 
ure or commercial purposes. If  such coverage is desired, it can be 
obtained upon payment of a premium based upon the livery earn- 
ings. Separate rates are provided for livery earnings of automo- 
biles of the private pleasure and commercial types. The unit of 
exposure is $100 of gross livery earnings which is defined as the 
total amount charged by the assured whether collected or not. The 
assured must agree to keep complete and accurate records of these 
earnings. 

4. The last method of rating these automobiles is known as the 
"car output"* basis, each risk requiring individual consideration 
and special rating. 

Collision. 

For collision coverage all types of automobiles are rated on the 
same basis. The unit of exposure is one car insured for a period of 
twelve months and rates are quoted per car per annum. 

* The basis for premium calculation is the number of cars manufactured 
or repaired during the policy period. 
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~AZARDS.* 

The hazards of automobiling from the viewpoint of casualty in- 
surance carriers are created by various conditions, most of which 
have someth.ing to do with causing collisions between autompbiles 
and persons or property. A loss involving public liability or prop- 
erty damage will arise out of ~he same general sort ok ocpurrence ~ 
viz., the coming in contact o:! the assured's automobi!e wi,th the 
persons or property of others. The same is true in general of col- 
lision coverage, although of course the car itsdf may also be dam- 
aged by skidding, jumping embankments, etc. Instead of attempt- 
ing to specify the hazards of c~sualty automobile insurance, there- 
fore, I shall briefly outline the more fundamental conditions which 
are responsible for the occurrence of accidents or which influence 
the adjustment of losses. These contributing factors are not specific 
enough to be dignified with the term "hazards." They cannot be 
isolated and i~dividually evaluated as are the hazards of work- 
men's compensation insurance. Each must be considered in rela- 
tion to the others and only by taking them in the aggregate can a 
proper conception of hazards be obtained . . . . . . . . .  

The elements of the hazard may be classified in two ways; first, 
according to whether the element is a physical or a personal one; 
second, according to whether it applies to the individual risk .or 
contributes to the environment :in which the risk is situated and to 
which all risks within a given territory are exposed. 

The important physical factors of the individual risk are as 
follows : 

1. The Purpose for Whlch the AutomoMle ~s Des~gned.--A 
motorcycle, a car designed for private pleasure use, a commercial 
delivery car, a ten-ton truck and an omnibus, all present peculiar .. 
individual characteristics and each represents a different possibility 
from an accident point of view. 

2. The Purpose for WMch t~e Automobile is Actually Used.~ 
An automobile is not always used for the purpose for which it was 
designed. Thus, cars of the private pleasure type are used for 
rural free delivery, for the carrying of merchandise and as livery 
vehicles. The actual use as well as the designed use is important. 
1%r example, a car of the privat~ pleasure type which is used by a 

* This analysis of automobile hazards is based upon th~ au tho r ' s  personal 
observation and judgment.  The reader has a perfect right t o  differ w.ith the 
presentation either iu whole or part.  : 

15 
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professional man in business or by a merchant for delivery pur- 
poses does not ~resent the same hazards as a car which is used ex- 
clusively in private f~mily life. 

3. The Method of Propulsion.--An electrically driven automo- 
bile for obvious reasons does not present the same hazards as an 
automobile driven by gasoline or steam. 

4. Weight.--The weight of the automobile is not independent of 
its other physical characteristics; it has relation to the design, the 
use to which the automobile is put, etc. Nevertheless, it is in itself 
an important element of the hazard. The relative results produced 
in collision by a fourteen-ton truck and a light delivery truck are 
in no way comparable. In the one case, there is a certain mo- 
mentum, a difficulty of management and a force which in impact 
with objects of normal size is overwhelming. In the other, while 
there may be speed, there is possibility of control and greater chance 
of complete destruction of the automobile itself. 

5. Speed.--An automobile which is incapable of attaining high 
speed represents less hazard than one which without any appre- 
ciable effort can be operated at high speed. In this connection the 
horse power is a criterion if the car is propelled by gasoline or 
steam. 

6. The Degree to Which the Automobile is Used--that is, the 
Mileage i~ is D~iveu During a Year.--The exposure to accident 
varies directly with the number of miles the automobile is operated 
during the period of insurance. If  it is garaged part of the year, 
the exposure is appreciably reduced. If, on the other hand, it is in 
operation constantly, the potentiality of accident is substantially 
increased. The mileage also is an important factor in determining 
the deterioration of the car. I t  is reasonable to expect that as the 
car deteriorates, it represents a greater hazard, particularly from 
the point of view of collision coverage for as time goes on the equip- 
ment will require more frequent repair and will be more easily 
damaged. As regards public liability and property damage cov- 
erage, it is apparent that as wear and tear affect the car and its 
equipment, the chance of accident is increased. 

7. The Physical Equipment Which the Aufomobile Carries to 
Prevent Accidents.--If a car is equipped with an efficient bumper, 
proper head and tail lights, a windshield, non-skid chains and all 
the other accident prevention apparatus now on the market, it un- 
doubtedly is a safer risk than another car which is deficient in this 
respect. 
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The physical factors which affect all risks within a given terri- 
tory may be enumerated as fcllows: 

1. Traffic Density.--Traffic density ordinarily is related to popu- 
lation density, although there need not necessarily be a close rela- 
tionship between the two. In some territories of small population 
traffic density will be great because the territory may be in imme- 
diate proximity to a large cit~; or it may lie along a popular high- 
way, or it may be a vacation center. Traffic density is important 
because naturally if there are many cars on the road, the probability 
of accident is increased. It  has been stated that on the average 
there are fifteen cars on every mile of road in the United States. 
As this ratio increases, new conditions and new possibilities of acci- 
dent will be developed. 

In this connection it is intezesting to note the recent stimulus in 
the use of motor trucks for the transportation of freight. The 
auto truck has certain adva:atages over other freight carriers. 
Under normal conditions it c~.n do the work of six teams; conse- 
quently, i% is efficient for short hauls. For reasonably long hauls 
it can compete with railroad transportation on the basis of effi- 
ciency, promptness of delivery and economy. I t  has the advantage 
that merchandise can be delivezed to the door, t.hus avoiding cartage 
charges. These fac~s are becoming more and more generally recog- 
nized. Automobile truck lines now operate in some cases for dis- 
tances of 800 miles on fixed schedules. 

2. Pol~h~t~on Dens~ty.--Population density is related to many 
other factors. As it increases the traffic density undoubtedly will 
increase and there will be a greater exposure of pedestrians to risk. 
On the other hand, it is likely that with greater population density 
there will be more efficient traffic regulations and this will have a 
contrary effect upon accident frequency. 

3. 2~umber of Automobiles.--Given two ~erriteries of the same 
population and all other things being equal, the hazard undoubtedly 
is greater where the ratio of automobiles to population is greater. 

4. Traffic Regulat~ons.--Under this heading a number of items 
may be mentioned. An efficient code of traffic rules is without ques- 
tion the greatest accident preventive. There are certain funda- 
mental rules of traffic which every driver should know ancl respect. 
The system of licensing cars and drivers makes it possible for the 
authorities to insist upon this elementary knowledge. I t  has become 
a custom to have separate branches of municipal police known as 
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traffic departments, the business of which is to study and regulate 
traffic problems. In certain outlying districts where it is imprac- 
ticable to use policemen for traffic control, silent automatons 
equipped with red lanterns and other distinguishing marks are in- 
stalled for the purpose of guiding traffic and forcing it ~ observe 
proper channels. The one-way street is a methocl of avoiding dif- 
ficulty where streets are narrow and congested. These are only 
random examples of what may be accomplished by intelligent 
regulation. 

5. Road Conditions.--Road conditions may either increase or de- 
crease 'hazard. Good roads invite use, encourage traffic and impel 
speed. Wide streets increase the possibility of accident to pedes- 
trians. Narrow and crooked streets congest traffic and create dan- 
gerous conditions. If  roads are properly planned, it should be pos- 
sible to divert traffic so that it will avoid centers of congestion. 
Thus, the highways of the future may be built so that they will not 
pass through cities or towns. Much is being done by road clubs and 
public safety commissions, not only to stimulate the demand for 
good roads, but also to prevent accidents. For example, this move- 
ment has almost entirely eliminated dangerous railroad grade 
crossings. 

6. Climate.--Automobiles are now used the year around so that 
all sorts of weather conditions must be recognized. Slippery roads 
and fogs and haze in the atmosphere present distinct dangers to 
traffic and pedestrians and thus create acute traffic problems. 

7. Topography.NNaturally the hazards are increased if the coun- 
try is hilly and it is necessary to build roads with sharp curves or 
steep grades. 

The personal elements inherent in the individual risk are sep- 
arate and apart from the car itself. The term " personal" has been 
used because the hazard is created by persons who own and operate 
automobiles. Thus, the following inquiries are important: 

1. Who Owns the Automobile?NIn the case of collision insur- 
ance much depends upon the disposition of the assured to be fair 
and to avoid fraudulent claims. In public liability and proper~y 
damage insurance, the ownership is of some importance because 
undoubtedly there is a tendency for juries to make greater awards 
if the owner is wealthy or if the car which causes the damage is en- 
gaged in the service of a corporation. 

~. Who Dr~ves the Carf~The driving of the automobile is one 
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of the most important elements of all. I f  the driver is careless or 
ignorant accidents will occur. If  he is careful and well versed in  
the operation of automobiles, the hazard is reduced. 

In this connection it may be noted that the lowest rate for pri- 
vate pleasure automobiles is applied to automobiles driven ex- 
clusively by the owner. The:re is still discussion and controversy 
with reference to the question1 of chauffeur driving. 

The personal factors which create the environment to which all 
risks within a certain territory are exposed are similarly created by 
persons. Some of them may be mentioned as follows: 

1. The Automobile Drivers of the Community.--Speed maniacs, 
joy riders and reckless drivers create distinct hazards for the care- 
ful driver. In some territorie~ this is a most important element as, 
for example, in the southern states where a large percentage of 
drivers are negroes. The problem created by the employment of a 
large number of crippled e~-soldiers and sailors as chauffeurs 
already has received recognition in England. "Dry" and "wet" 
zones in close proximity establish lanes of traffic to be avoided by 
peaceful citizens. 

2. Character of the PopuTat~on.--It has been estimated that 70 
per cent. of personal injuries are the fault of the injured and 30 
per cent. the fault of the drive1. If  the public is well educated and 
has received instruction in public safety, accidents to pedestrians 
probably will be few in number. On the other hand, where there is 
a large population of uneducated persons contrary conditions may 
obtain. Furthermore, a mora: 1 hazard is found in certain terri- 
tories because of the tendency of the public to present unreason- 
able and fraudulent claims. I t  is a well-known fact that a large 
element of alien population h~s a decided influence upon public 
liability losses. 

3. The Prevailing Sentiment i'~ the Community towards Automo- 
baling and Automobile Owners.--In some localities municipal of- 
flcials and juries are inclined to be very severe because of antag- 
on,ism toward automobile owners. This spirit is probably passing 
away in large degree with the g(meral acceptance of the automobile 
as a means of locomotion. 

4. Local Laws Affecting Accidents and Claims for Damages 
A~'~sing Therefrom.--=The statutes of the territory may create a 
distinct legal hazard if adverse or they may improve the situation 
as where a definite limit is imposed upon claims for damages for 
personal injury. 
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]:I'ISTORY OF RATE MAKII~O. 

The first rates for automobile casualty insurance were promul- 
gated long before the automobile became generally accepted as a 
part of our daily life. In 1899, which is the first year for which 
statistics regarding the automobile industry in the United States 
are available, the value of the output was slightly over $1,000,000. 
By 1903 the output had reached a valuation of $16,000,000. The 
automobile industry during this period was in its infancy, but as 
early as 1901 manuals of liability insurance contained rules with 
reference to the classifeation and rating of automobiles for public 
liability insurance. 

I t  was natural that these first c]assificat-ions and rates should 
follow the practices of teams insurance, for in those days auto- 
mobiles were beginning to ~ake the place of teams and in the ab- 
sence of any experience the extension of the form of teams insur- 
ance to include coverage for automobiles was a logical step. 

In the manual of May, 1901, the reference to automobile insur- 
ance was very brief. Public liability coverage only was mentioned 
and it was provided that with certain exceptions the rates for all 
automobiles should be double the rates for teams insurance. The 
exceptions were not numerous and included cabs, hacks, hansoms, 
omnibus lines, private vehicles and others. I t  is interesting to note 
that for all classifications except private vehicles the passenger 
risk was included. This of course was a very rough clas~fication, 
and the rates were purely judgment rates. 

The analogy of automobile to teams insurance, while it was a 
satisfactory basis for a beginning, was soon found to be inadequate 
and it was not long before it became necessary to issue a separate 
manual for automobile insurance and to develop individual forms 
of coverage, classifications, premium bases, and underwriting rules 
for this class of business. The rates continuecl to be judgmen~ 
rates, pending the accumulation of a sufficient volume of experience. 

I t  was unfortunate that the statistical phase of automobile in- 
surance was not given attention at the inceptAon of the business 
for one of the difficulties which soon confronted underwriters was 
created by the fact that there was no standardized system of com- 
piling automobile experience and reporting it to a central bureau. 
Notwithstanding this handicap a considerable volume of experience 
was accumulated and the beginning of scientific rates was made in 
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the automobile revision of 1914. At that time rates were estab- 
lished for all three forms of coverage. 

The movement toward uni.-'orm statistics was given new life in 
1916 by the promulgation by the 1Vational Workmen's Compensa- 
tion Service Bureau of a statistical plan for automobile insurance. 
This plan represents a complete analysis of automobile underwrit- 
ing methods and provides for uniform methods of compilation and 
reporting to the bureau. I t  became effective as of January 1, 1917, 
and the first experience compiled in accordance with its provisions 
will be due this year. Nevertheless, pending the accumulation of 
results under the uniform plan, revisions of rates were accomplished 
in 1915, 1916, 1917 and 191~ upon the basis of considerable vol- 
umes of experience obtained under the old statistical systems of 
the companies. For example, st the time of the last revision there 
was available for the establishment of public liability rates, an ex- 
perience based upon an exposure of 294,000 cars of the private 
pleasure type and 60,000 commercial cars. 

DIFFICULTIES IN RATE MAKING. 

A review of the hazards o f  automobile casualty insurance will 
convince anyone that rate making is not a simple task. There are 
numerous elements of the hazard which can be demonstrated to 
have an appreciable effect upon the rate, but which are of such char- 
acter that it is difficul~ and at times impossible to measure them by 
any analytical method. 

Several examples of difflcul~;ies which arise in the practice of 
rate making may be given. 

1. Mileage is one of the most important factors in determining 
the public liability hazards of :~utomobiles of the private pleasure 
type. Still it is impracticable ss a basis for insurance rate making 
for the reason that up to the present time no effective device has 
been perfected which will guarantee the measuremen~ of mileage 
and at the same time prevent anyone with fraudulent intentions 
from falsifying the record.* 

2. The measurement of the hazards of environment requires 
some method of establishing rates for geographical territories. At 
present this is aceomp]ished by a zone system which does not pro- 
duce entire satisfaction because it inevitably results in a series of 

* Mileage is used by certain un,terwriters in England as a basis for 
premium calculation. However, it never has been tried in this country. 
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sharp lines of demarcation wi~h consequent abrupt changes in rates. 
I t  is not uncommon to find, as an extreme case, two automobile 
owners whose rates for the same type and model of automobile are 
considerably different merely because one of them happens to re- 
side on one side, the other on the other side of the imaginary 
boundary line of a'territorial division. What is the solution ? I t  
is obvious that these inequities will persist until a simple workable 
plan of shading the picture is devised which will recognize centers 
of high arid low haz~rd and at the same time grade rates so that 
instead of hard and fast zones there will be gradual changes with 
no shock or breaking points. 

3. So far commercial automobiles have been classified and rated 
for public liability and property damage coverage on the basis of 
rise alone; that is to say, any car in the service of a baker takes a 
certain rate; any car in the service of a brick mason, another rate, 
etc. Undoubtedly from a theoretical poin¢ of view, use is not a 
complete criterion of hazard. Weight, speed, motive power and 
numerous other factors are vitally important, but to recognize and 
measure them without complicating the underwriting procedure 
beyond all reason , is a problem which still remains unsolved. 

These are random examples of the many problem~ which face 
underwriters in connectio~ with the determination of rates. ~any 
of these problems 4"ill be solved as reliable statistical information 
becomes available:in ~reater volume because the solution depends 
entirely upon statistical analyses. Others probably never will re- 
ceive a thoroughly ~tisfactory solution because of the inherent 
impossibili~ of obtaining a correct measurement of hazards which 
at the Same time is consistent with underwriting principles. In 
other word's, automobile insurance rate making is not unique. It  
suffers from all the ills of insurance rate making in general. The 
theoretically perfect method of procedure is often impossible of 
application because practical underwriting demands a scheme of 
rates that can easily be applied and that limits the possibility of 
fraudulent manipulation to a minimum. Where practice conflicts 
with theory, practice dict.ates the answer to the problem. 

This should be borne in mind in criticizing the present automo- 
bile rates. They are based upon the most logical analysis of the 
problem that can be made in the light of available statistical in- 
formation. As statistical and underwriting experience is gained, 

" H 

there undoubtedly Will come a:tendency to make g~eater refine- 
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ments and this will have the resul~ of producing a more and more 
-equitable distribution of premium income and a closer approxima- 
tion to the actual hazards of individual risks. 

RATES. 

The scope of this paper will not permit a complete description of 
rates. All that can be attempted is a general statement of funda- 
mental principles and an iliustration of their application to some 
particular form of coverageEmd type of automobile. 

The gross or manual rate is made up of two elements, (I) pure 
premium, or provision for the payment of losses and legal expenses, 
and (2) expense loading or provision for the payment of the ex- 
penses of administering the insurance, the taxes imposed upon pre- 
mium income by state and federal authorities and a reasonable 
underwriting profit. 

The pure premium is the loss costper unit of exposure. Thus, 
in the case of commercial automobiles the pure premium repre- 
sents the losses and legal expenses which a single car is expected 
to produd~ ~]uring a period of twelve months. The first approxima- 
tion to the ~)ure premium for 'my classification is obtained from the 
experience Which insurance carriers have accumulated. For rate 
making purposes experience L,', usually reduced to a statement giv- 
ing 0he ratios of losses to exposure. Thus, if in a certain classifica- 
tion 10,000 insured cars have produced losses and legal expenses 
aggregating $200,000, the indicated pure premium is $200,000 
--:[0,660 or $20.00. 

The indicated or experience pure premium has much or little sig- 
nificance depending upon several conditions: 

1. It  is obvious that the reliability of experience increases as the 
number of risks under observation increases. A single car does not 
produce experience of value because the exposure is so small that it 
is more likely than not that •te result will be irrational. If  there 
is no accident the indicated pure premium will be 0; if an acci- 
dent does occur it may be as high as'$i0,000. :Numerous risks 
must be considered if the law of averages i s ~  have full play and 
it is only when the experience covers a broad exposure that the in- 
dieRted cost can be considere~ trustworthy. One of the difficult 
problems i n  rate making is the determination of the amount of 
credende which can be attache~I to experience. This is one place 
where trMne:d judgment is esse:atial and the intelligent underwriter 
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will mix judgment and experience in the proper proportions in es- 
tablishing pure premiums. 

2. One weakness inherent in all insurance rate making rests on 
the fact that the avMlable experience is always representative of 
the past, whereas the rates must be designed for the future. This 
introduces a second ~ element of judgment for it is necessary not 
only to know the past conditions which are reflected by the expe- 
rience, but also to forecast the conditions of the future and to 
anticipate them in the rates. If  the cost exhibits a tendency to 
fluctuate the law, if one exists, by which this phenomenon is con- 
trolled must be observed and measured. This usually can be done 
statistically, but it is apparent that facts will carry the investigator 
only to a certain point. From that point he must proceed upon his 
own resources. The casualty actuary with his training in the theory 
of probabilities is properly equipped for this service and a legiti- 
mate field awaits him not only in automobile insurance, but in 
other branches of casualty insurance as well. 

In automobile casualty insurance at least two conditions have 
been noted which require correction of past experience if it is to be 
used for the determination of future rates. 

1. The first is the difficulty of properly estimating claims. 
l~aturally, as past experience is the only available basis for rate 
making it is necessary to bring it as close to the present as pos- 
sible. This creates a problem because an experience record is not 
complete until all the policies have expired, all the accidents have 
occurred, and all the resulting claims have been adjusted. By 
regulating the compilation of experience it is possible to insure 
complete exposure and accident data. I t  is, however, impossible to 
arrange to secure the latest experiences and also to know exactly 
what the claim cost will be. This condition is more important 
in some forms of insurance than others. I~ creates a serious dif- 
ficulty where, for example, claims are subject to litigation as in the 
case of public liability coverage. In this case there will be a num- 
ber of claims in the most recent experience concerning which little 
is known. The statistician must rely upon the claim department 
to estimate the liability for these claims. This is not simple be- 
cause there is no definite standard of settlement as in the case of 
workmen's compensation and some other insurances. There has 
been a tendency to underestimate the value of these deferred claims. 
The error has not been peat ,  and by reviewing past experience as 
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it gradually develops to maturity the tendency can be measured. 
Obviously, it is necessary to introduce a factor in the experience 
to raise the cost to an ultimate basis before it is used for rate 
making. 

8. Secondly, conditions have been changing rapidly. The war 
had its effect upon costs of repair; it also curtailed the automobile 
ou~ut. Aubmobiles are now used the year around, whereas a 
few years ago it was customary, in certain localities at least, to put 
them up for the winter. The number of automobiles in use is in- 
creasing. The automobile is being used for purposes not dreamed 
of five years ago. Juries are forming the habit of excessive awards. 
All these and many additiomd items must be recognized and re- 
flected in the rates so that the teachings of past experience may not 
lead us astray in the future. This is usually accomplished by the 
establishment of a factor to measure the rate of changing conditions. 

Concerning the expense loa~ting, little need be said except that 
it is built up by a cost-accounting method. Upon the basis of a 
review of the universal practices of insurance carriers the various 
expense factors are analyzed and each is expressed in its proper 
percentage of the gross rate. 

The gross or manual rate is obtainecl by combining several ele- 
ments. 
i f ,  

P ~ gross rate. 
p = selected pure premium. 
i ~ r a t e  of change in conditions anticipated for the future as 

compared with those reflected by the experience used as 
the basis for the establishment of pure premiums. 

e~ load ing  for management expenses, taxes and underwrit[n~ 
profit expressed as a percentage of the gross rate. 

then, 
p_p(l+~:)* 

1 - - e  

* Th i s  f o rmu la  is developed as  fol lows:  

P ~--- P e  -}- 1~(1 +i), 

P(i--e) =p(i + 0 
O~ 

p_ p(i + i) 
(i--e) 
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I ~ i s  understood hhaL p is~established by the' unflerwriter from 
the pure premium exp6rienee: properly modified for the under- 
estimate of outstanding lo~se~. I t ,  'therefore, need not necessarily 
be the:indicated pure premium. I~ will approximate this if the ex- 
posure is large, obherwise it 'will  be fixed by analogy to the pure 
premiums for other clasSifiCations or by underwriting judgment. 

With this general statement of ,fundamentals it will be interest- 
ing to outline in brief the method pursued in establishing rates for 
a single form of coverage and a certain type of auto~nobile. 

As an example, let us assume that rates are desired in two terri- 
tories for public liability coverage for a certain type of automobile 
for which four classifications are provided. Assfime further that 
with proper allowance for the underestimafe of outstanding losses, 
the experience in the four'classifications of au~mobiles for the 
entire United States is as follows: 

' P U R E  P R E M I ' U M  EXPERIEI~CE F O R  THE U .  S .  A .  

Class i f ica t ion .  I n d i c a t e d  P. P ,  

' 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . $  9.56 
: 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . .  : 13.99 

3 . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 19.50 
4 . . . .  :, . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.06 

A l l  c ] u s s e g  . .  - " ~  1 5 , 0 2  . ....~ . ~ . . . . .  ~ ~ , . .  . . . . . . . . . . .  . . , , , r , , . . , .  

This experience is carefully analyzed by the underwriter and as a 
result of choice and graduation the following selected pure pre- 
miums are established: 

"~ELECTED PURE PREMIUMS FOR THE W. S. A. 

Class i f i ca t ion .  Se lec ted  P .  P .  

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10.00 
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.00 
3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 . 0 0  

4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 25.00 

Next let us assume that changing conditions are such as to re- 
quire the esfabHshment of a factor of 1.10 to measure them. Also 
that the loading for management expenses, taxes and underwriting 
profit is 45 per cent. Then gross raSesfor: Urdted: States may be 

-. obtained as '  totlows: 
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$10.00 
15.00 
20.00: 
25.00 

Increasing Cost 
Selected P,P. F~ctor. Expense Loading. Gross Rates. 

].10 
1.10 
].10 :. 
1.10 ', 

.45 

.45 

.45 

.45 

$20.00 
30.00 
40.00 
30.00 

The next problem is to trimslate these races into rates far the 
two territories in question. 

Carrying our assumptions further, let us assume that it  is found 
that a comparison of the total experience for all four classifications ~ 
produces the following results: 

D E T E ~ I ~ A ~ I O I ~  OF r.[~ERRITORIAL DII~FEREI~TrALS, "~ " 

Territorial Indicated P. p. 
Divlslou, All Cla.'~slflcatlons. Differential. 

U. S. • . . . . . . . . . . . . . . . . . . . .  $1~.02 : : .  1.00 
A. . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 .51 : .50  

]3 . . . . . . . . . . . . . . . . . . . . . . . . . .  30.04 2,00 

Upon the theory that the fvndamental relaHonship of hazard as 
between classification can be ascertained from the combined expe- 
rience for  the United States, il; is obvious that a set of rates can be 
obtained for each of the territorial divisions in question by the 
simple calculation of applying the territorial differential to the 
IF. S. A. gross rates as follows: 

DETER~'INA'I'IOST OF R.~TES FOR TEaRIYORIAL DIVI~IOb~S,. .-  

Class. U . S . A .  Gross Rate. 

1 $20.09 
2 30.00 
3 40.00 
4 50.00 

Territory A, 

$10.00 
15.00 
20.00 
25.00 

Territory B. 

$40.00 
60.00 
80.00 

100.00 

I t  will be noted that i f  a fundamental law of hazard can be es- 
tablished, the problem is simplified." For  examl)le , H~e staHstician 
need go into the refinement of Classi/~cation experience only for the 
United States. For the territory he n'eed only produce •experience 
for the form of coverage and the type of  automobile. I t  is no~ 
known definitely at the presertt time whether this plan is prac- 
ticable. The viilidity of the  asi)umption is, therefore, always care- 

" fully checked with reference to the ac'~ual classifi~ati0n .experience 



~4~  CASUALTY INSURANCE FOR AUTO:HOBILE OWI~ERS. 

for individual ~erritories. For example, in practice, the classifica- 
tion experience would be carefully considered for the two terri- 
tories and an adjustment would be made for any classification where 
the experience indicated this to be necessary. 

CONCLUSION. 

There are many interesting phases of the subject which I have 
found it impossible to cover. For example, experience rating is 
being practiced in connection with the determination of rates for 
fleets of automobiles and garages; there is a distinct safety first 
movement in the field of automobile insurance; just as teams in- 
surance was extended to cover automobiles in earlier days so today 
automobile insurance is being utilized as the starting point for the 
development of airplane insurance, etc. These subjects, however, 
while they are of interest have no direct bearing on the funda- 
mental principles of automobile casnal~y insurance. If  I have done 
nothing more than point out the complicated structure of this line 
of insurance and to indicate the many problems which still await 
solution, I shall feel that the paper has accomplished its purpose. 
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THE REVISION OF PENNSYLVANIA CO!~IPENSATIOI~ 
I~svP, AN,m RATIos, 1918. 

BY 

E. H. DOWNEY AND G. C. KELLY. 

The revision of Pennsylvania compensation insurance rates in 
October, 1918, is notable for several innovations which had been 
approved, officially or unoffic:~ally, by many actuaries and under- 
writers, but had not theretefore found practical application in rate 
making. The more importan~ of these innovations are" 

1. The deliberate limitation of experience, in point both of time 
and of geographical distribution, for the sake of greater homo- 
geneity. 

2. The emphasis upon industry-group experience as the basis of 
classification rates. 

3. The combination of experience from different states by means 
of (a) partial reduction factors corresponding to the "law differ- 
ential" for each nature of loss (death, permanent total, permanent 
partial, temporary and medical); (b) experience di~erentia~s for 
temporary disability and medical losses, and (c) average values 
for deaths and permanent totals. 

4. The introduction of accident severity rates as an element in 
rate making. 

5. The incorporation of a " wage level" factor for the modifica- 
tion of the rate level. 

6. The use of a graded expense loading. I 
7. The presentation of statistical experience in a form conve- 

nient for commRtee use. 
8. The printing of the manual by industry groups. 
None of these departures fr)m traditional practice was strictly 

new; yet, taken in the aggregate, they constitute a somewhat novel 
rate revision. 

1 A graded expense loading was suggested by Mr. Woodward to Che Actu- 
arial Committee of the Augmented Standing Committee, 1917, and was 
adopted by the Ponnsylvanla Compensation R~ting & Inspection Bureau in 
the revision of August, 1917. 
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I °  

Pure premium experience, as every associate knows, is dependable 
for rate projection only in so far as the exposure is adequate in 
volume and homogeneous in composition. Roughly it may be said 
that the volume of losses should be such that the addition or sub- 
traction of a single death would not affect the total by znore than 
one or two per cent. ~ But adequate volume alone is not sufficient: 
the experience relied upon should represent the same or similar 
conditions with respect to wage level, business activi.ty, character 
of working personnel, industrial methods and processes--in fine, 
so nearly as may be, the same accident frequency and severity as 
the period and State for which the rates are to be projected. These 
two criteria mutually limit each ether. The shorter the time and 
the narrower the area from which the experience is taken, the more 
homogeneous will be its composition, but also the less adequate sdll 
be the volume of exposure. Conversely, the longer the period and 
the wider the area covered by the experience data, the less homo- 
geneous, and thereby the less dependable, will be the statistical 
average. In practice some compromise of these conflicting require- 
ments is usually necessary. 

The Actuarial Committee 8 of the Pennsylvania Compensation 
Rating & Inspection Bureau, having regard to the above-mentioned 
criteria, decided to limit the review of experience to Pennsylvania, 
New York, Massachusetts and New Jersey Schedule " Z "  for the 
policy year 1916. This limitation assured a high degree of homo- 
geneity as respects general industrial conditions, while it  brought 
the whole experience within the initial period of war activity. The 
four states in question have a wide range and huge volume of 

e For practical purposes, $100,000 of losse~s under Pennsylvani~t 1915 scale 
of benefits may be accepted as a reasonably adequate exposure for classifi- 
cation rate making. This volume of losses, according to the aggregate of 
Schedule Z experience of 1916, w.ould ' ' normally ' ' be distributed as follows : 

Nature o! Loss. No. of Accidents. Amount. 
1 2 3 

Death . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 $26,000 
Permanent total disability . . . . . . . . . . . . . . . . .  1 3,000 
Major permanent partial disability . . . . . . . . .  15 15,000 
Temporary disabilities (over two weeks) . . . . . .  640 36,000 
Medical, all eases . . . . . . . . . . . . . . . . . . . .  : . . . .  - -  20,000 

This distribution will, of course, vary from industry,to industry. 
8 Messrs. Mowbray, Black, Moore, Seheitlin,. N~cholas/l~ullaneY , Pennoek 

and Kime . . . . .  . 
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industry, they ar~ presumably not dissimilar ia the processes and 
products covered by the same iadustry classifications, their recorded 
experience was susceptible of loss analysis by nature of injury, and 
it was believed that the reported classifications and, losses had been 
more carefully ascertained thsn is the case in non-Schedule "Z"  
states. ~ I n  short, the committee believed that the gain in volume 
from the inclusion of other experience would be more than offset 
by the loss of comparability. 

Unfortunately the results o:f l~ew 5ersey's Schedule " Z "  were 
not received in time for utili;,ation. Nevertheless, the aggregate 
exposure presented to the Classification Committee represented 
$3,000,000,000 of audited payroll, whereof approximately one third 
was Pennsylvania experience. This is exclusive of $150,000,000 
of Pennsylvania coal mine psyroll. The total experience so ob- 
tained was distributed into 280 industry-groups, treatec} as rate- 
making units. An exposure amounting to at least $100,000 of 
(' reduced" losses was obtained on 34 of these groups, to at least 
$50,000 on 71 groups, and to at; leas~ $25,000 on 120 groups. 5 The 
remaining 160 groups represented less than 15 per cent. of total 
losses. On these minor classi'~cations the former "selected pure 
premium" was re-affirmed on the ground that the exposure was 
insufficie,~t to warrant change. 

With respect to homogeneity, the Pennsylvania pure premium 
was almos~ identical with the combined reduced pure premium on 

4 On the same general grounds, the ]~/assachusetts, New York, New Jersey, 
~nd Pennsylvania Insurance Departments 'have recommended to the Na- 
tional Council on Workmeu's Com!?ensation Insurance .that in future rate 
revisions for these states only "Schedule Z"  experience shall be considered. 

FREQUENCY DISTRIBUTI0bl OP INDUSTRY GROUPS BY "VOLUblE 01 ~ LOSSES-- 

:PENNSYLVANIA, I~]'EW YORK AND I~[ASSACHUSETTS EXPERIENCE, 1916. 
Fe~nsylvan~a ]~a~e Eevieion, 1918. 

Volume of Losses. NO. of Groups. 
All groups . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  280 
Under $10,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80 
$10,000 and under $25,000 . . . . . . . . . . . . . . . . . . . . . . . .  80 
$25,000 and under $50,000 . . . . . . . . . . . . . . . . . . . . . . . .  49 
$50,000 and under $75,000 . . . . . . . . . . . . . . . . . . . . . . . .  26 
$75,000 and under $100,000 . . . . . . . . . . . . . . . . . . . . . . .  11 
$100,000 and over . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 

The 120 grou~s with losses over $25,000 eac~ represented 85 per cent. of the 
total losses and the 71 groups with losses over $50,000 each represented 70 
per cent. of the total losses. 

16 
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practically every classification for which there was substantial expe- 
rience both in Pennsylvania and in the other states whose expe- 
rience was utilized. 6 The marked exceptions were those classifi- 
cations in which the payroll of one state greatly predominated. 

I I .  

The grouping of industry classifications by analogy of hazard 
for rate-making purposes is older than wmkmen's  compensation 
insurance in the United States. The earliest systematic attempt 
at such grouping, however, was that  utilized by the Augmented 
Standing Committee of 1917/  Subsequently to that  date the 
grouping then used was revised and systematized by the so-called 
" I n f o r m a l  Committee, ' 's which reported jointly to the National 
Reference Committee on Compensation Insurance Rates and to the 
Association of Industrial  Accident Boards anc~ Commissions. The 
grouping so evolved by the Informal  Committee was used, with few 
exceptions, in the Pennsylvania rate revision. 

The end proposed by the Informal  Committee was to bring to- 
gether, so far  as possible, those industries which are closely similar 
in kind and degree of accident hazard. Within the broad divi- 

e The close correspondence of Pennsylvania w~.th combined pure premiums 
will be apparent from the following table: 

PENNSYLVANIA, l ~ E w  YORK AND MASSACHUSETTS ' c SCHEDULE Z ~ ~ 
EXPERIE~CE POMCr Y~aR 1916. 

Industry. 

l .  

Iron foundries . . . . .  
Stove foundries . . . .  
Forging 
cutler~ ~ ' /&l~:  
Machine shops . . . .  
Brick . . . . . . . . . . . .  
Glassware . . . . . . . .  
House construction 

Payroll (COO Omitted). 

Pennsylvan~. Combln£~l. 
2. S. 

$17,277 $26,209 
4,608 11,695 
7,204 11,999 
5,931 19,070 

42,337 88,922 
11,633 14,772 
9,834 13,536 

15,850 33,056 

Pure lh'emlum. 

Penns~qvan~a. Combined. 
4. 5. 

$.63 $.64 
.62 .60 
.78 .79 
.31 .32 
.56 i .55 
.78 .79 
.192 .198 
.78 .81 

T The grouping used by the Augmented Standing Committee was developed 
largely upon the basis of a preliminary grouping by Dr. L M. Rubinow by 
the joint labors of the Statistical Committees of the International Associa- 
tion of Industrial Accident Boards and Commissions and of the National 
Workmen's Compensation Service Bureau. 

8Messrs. Hatchj Verrill~ Magoun~ Miehelbaeher and Downey. Messrs. 
Duffy, Meltzer~ Alberti and Kelly attended certain sessions. 
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sions--agrieulture, mining, manufacturing, construction, transpor- 
tation., tradc the  committee sought to arrange industrial enter- 
prises, first by kind of materi~ls worked with, and second by proc- 
esses used. In this way the 1,500 manual classifications were 
thrown into some 300 ultimate groups, each more or less homo- 
geneous within itself. The grouping so attained still leaves much 
¢o be desired, owing both to insufficient knowledge on the part of 
the committee, and to difficulties inherent in the disparate bases of 
the manu~l classifications themselves. 9 Nevertheless, it is believed 
that a majority of the committee's groups are reasonably homo- 
geneous; a belief which was well substantiate5 by the ~esults of 
compiling New York, Pennsylvania and l~Iassachusetts Schedule 
" Z  '" experience in accordance with these groups. 

The purposes served by grouping classification experience in the 
manner above described are" (,a) to secure a more adequate expo- 
sure, particularly for minor clarifications, an(~ (b) to avoid incon- 
sistencies in rates for classifications of substantially similar hazard. 
There is no reason to suppose, e.g., tha t"  stair building," " w i n d o w  

strip installation" or " p a r q u e !  floor laying" differs essentially, in 
point of hazard, from other branches of interior carpentry, or that 
a pure premium divergence a~ between "printing press manufac- 
turing" and "machine shops:;' signifies anything but insufficient 
volume of exposure. Even where there are significant differences 
of pure premium between related industries, as between "' cement 
quarrying" and "s la t e  quarrying," it is advantageous to compare 
the two experiences. 

For the reasons just recited, the Classification Committee of the 
Pennsylvania Bureau relied more upon group experience than upon 
the experience of individual classifications. In a majority of in- 
stances the group pure premium was adopted for all classifications 
within the group; in other cases the group death and permanent 
pure premium was combined with the medical and temporary pure 
premium of specific classifications. In a few cases, however, the 
group result was ignored, and t~e pure premium of the predominant 
classification applied to the entire group. 

See Downey,  ' ' Classif icat ion o f  ~:ndustries fo r  Compensa t ion  In su rance ,  ' ' 
Proceedings, I I ,  10-24.  
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I I I .  

The  weaknesses of the  " f ia t "  or average " law d i f fe ren t i a l "  have 

been so fu l ly  expounded in the Proceedings of th is  society ~° tha t  

fu r the r  an imadvers ion  upon tha t  head  would be out  of place. 

Wha tever  may  once have been the c~ase, actuaries  now recognize tha t  

the  ra t io  of deaths  to pe rmanen t  disabi l i t ies  and  of both to tem- 

pora ry  disabi l i t ies  varies widely f rom indus t ry  to indus t ry ,  and,  
consequently,  tha t  an average different ia l  between unl ike  scales of 

benefits is erroneous for  every indus t ry  tha t  depar ts  f rom the aver- 
age in  re la t ive  f requency of death  and pe rmanen t  disabi l i ty ,  ix I f ,  

indeed,  compensat ion scales differed by a un i fo rm percentage,  the 

lo See, esl~cially~ Rubinow, ~ c Theory and Practice of Law Differentials, ' ' 
Proveedings, IV, 8--44, and discussion~ :[V~ 366-382. 

What has been said hero or elsewhere in criticism of the flat law differ- 
ential implies no aspersion upon the ~gtandard Ac~dent Table nor upon the 
methods which are necessarily used in the early attempts to combine the ex- 
perience of different jurisdictions. The Standard Table is more than a 
magnified piece of pioneer statistical work, accomplished under great diffi- 
culties and with meagre materials: it  retains a high permanent value for all 
students of accident experience. The fiat law differential also represented 
a great advance in its day. Only, with the accumulation of statistical ex- 
perience and the increase of actuarial knowledg% more refined and more 
accurate methods have become feasible. 

11 The following exhibit from Pennsylvania Schedule Z, 1916~ will suffi- 
ciently illustrate the point: 

IndustrY. 

I .  

A L L  I N D U S T R I E S  
Anth. coal mining 
Bit. coal mining. 
Quarrying . . . . . .  
All manufactur- 

ing . . . . . . . .  . . .  
Textiles . . . . . . . .  
Blast furnaces .. 
Iron foundries .. 
Machine shops 
Buildin~ con- 

s t r u c t l o n  . . . . .  
CarpentryN.O.C 
Masonry N. O. C 
Stores . . . . . . . . . .  
Clerical office . . .  

Payroll (000 
om~u,a). 

$1,234,045 
18,686 

125,176 
13,338 

542,784 
89,421 

4,521 
13,410 
33,158 

69,417 
4,190 
4,293 

123,256 
124,874 

$7,734,202 
516,282 

2,026,611 
219,632 

2,655,472 
148,194 
87,063 
93,031 

192,717 

814,708 
86,689 
81,156 

337,963 
25,370 

NO. of Comb. Accidents. 

D. and 
P . T .  All. Ratio, 

4. 5. 6. 

i, 4o 
131 [,819 1:14 
384 ),858 1:26 

46 980 1 : 22 

i 337 20,561 1:61 
I 16 1,328 1:83 

20 324 1:161 
13 900 1:69 
17 1,397 1:82 

132 4,077 1:31 
525 1:66 

1 283 1:11 
59 2,793 1:47 

101 1:17 

Pure Premium. 

Per  
D. C~t. 

and P. All, 

7. s. a~.~'. 

$ _ 3 4 5 . 6 3  54 
1.961 2.77 ! 70 

.961 1.62~ 59 
1.071 1.65 65 

.22 .49 45 
' .06 .17 35 

1.20 1.92 65 
.26 .70 40 
.21 i .56 38 

I 

.571 1.17 49 

.422.07 33 

.72 1.88 59 

.12 .27 45 

.01! .02 50 
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average differential would be universally valid. Such, however, is 
far  from being the case. Pennsylvania death benefits, e.g., are to 
those of  New York approximately as 4 to 7; permanent total disa- 
bility benefits as 1 to 3; major  permanent disability benefits as 1 
to 2; temporary disability benefits as ~ to 8; and medical benefits 
as 3 to 5. I n  face of such &'.verse ratios a basic pare premium is 
meaningless and the combination of experience or projection of 
rates by means of flat reduction factors is misleading. I2 

Accepting these premises, the Actuarial Committee of the Penn- 
sylvania Compensation Rating and Inspection Bureau directed that 
losses be analyzed into death, permanent  ~ ta l ,  permanent  partial, 
temporary and medical benefits, and that  the losses of other states 
be reduced to the Pennsylvania 1916 level by applying separate 
reduction factors to each type of loss. The " reduced" losses were 
then divided by the combined payroll and the resultant fractional 
pure premiums addecl to a total. The " r e d u c e d "  pure premiums 
so obtained bore, of course, a varying ratio to the reportecl New 
York and ~assachaset ts  pure premiums, dependent upon the acci- 
dent-severity composition of New York and ~Iassachusetts losses. 

I n  practice the method projected by the Actuarial Committee 
was not fully realized because it was not possible to analyze the 
losses of the several states upc:n a strictly comparable basis. The 
methods actually employed are more fully set out below. 

Three methods have at different times been projected or em- 
ployed for reducing losses ex]?erience& under dissimilar scales of 

12 The National Actuarial Commil;tee has voted to convert the experience of 
all states to the level of New York .benefits for a combined total. Such 
total would be extremely useful for comparing the level of benefits in dif- 
ferent states, and as a convenient c~mparative measure of industrial hazard. 
I t  would also, of course, be available for rate making in New York. The 
basic pure premiums so obtained could not, however, 'be used for rate mak- 
ing in any state other than New Y~rk. I t  would be necessary to reconvert 
these pure premiums by separate reduction factors applied to each frac- 
tional pure premium. The double operation of conversion from the report- 
ing state to New York and from l~e'~ York to the state for which rates to be 
projected, would simply multiply the error inherent in any method of ar- 
riving at differentials or reduction fa~tors. The acceptance of the prin- 
ciple of partial la~ differentials--or of less analyses by nature of injury~ 
carries with it the abandonment of the whole theory and practice of basis 
pure premiums. This fact has latterly been recognized by the Insurance 
D~partments of New York, New Jersey, :~fassachusetts and Pennsylvania in 
a memorandum submitted to the N~tional Council on Workmen's Compen- 
sation Insurance. 
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benefit to a common denominator. (a) The so-called "actuarial" 
or "theoretical" method computes the cost of compensation under 
any given act by applying the legal scale of benefits to a standard 
frequency-distribution of accidents by severity of injury. The 
total cost so calculated is divided by the total ealculatec~ cost of the 
same accidents trader a standard or "basic" act to obtain the "law 
differential," which is then used to convert the reported losses under 
the given act to the level of the basic act. 13 This method has hith- 
erto been employed in conjunction with a flat "law differential," 
but it is equally applicable to the development of partial or frac- 
¢ional differentials. (b) The "loss experience" method consists 
in comparing realized pure premiums for a large number of classi- 
fications and arriving thereby at an average ratio which is then 
applied to the reported losses of each classification in turn. 1. This 
method has been advocated only in connection with partial differ- 
entials. (c) Lastly, the reported monetary losses may be ignored 
and the projected losses for a given jurisdiction arrived at by apply- 
ing to the reported accidents of each jurisdiction the experienced 
average cost of similar injuries in the given jurisdiction. 15 For 
brevity's sake this modus operandi may be styled the " accident ex- 
perience," in contra-distinction from the "loss experience" 
method. Each of these methods has its own weaknesses and its 
own field of peculiar applicability. 

The h priori (" theoretical") cost calculation must perforce be 
used for projecting losses under an untried scale of benefits, but 
it has the defect of all h priori reasoning--that the hypotheses may 
not fully cover the facts. The compensation of work accidents 
depends upon many circumstances besides the bare legal provi- 
sions: e.g., upon administrative and judicial interpretation, super- 
vision of claim settlements, and the opportunities for reemployment 
after injury. Further, ~he actually realized death and permanent 
total disability losses in a particular classification are not an indica- 
tion of probable losses even within the same jurisdiction, unless the 
number of such accidents is large enough to establish a dependable 

t s T h i s  was the method employed for all C'law d i f fe ren t ia l s"  calculated 
prior to 1918. 

x4 The use of an experience differential was proposed by Messrs. Mowbray 
and Black to the Actuarial  Committee of the Augmented Standing Com- 
mittee, 1917. Credit for  fur ther  development of the idea is due especially 
to Messrs. Greene  and Moore. 

z=~ For  discussion of this proposal see Proceedings, IV, pp. 372-376. 
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average cost. 1~ Whence it happens that the combination of these 
losses by means of a "reduction factor," whether "theoretical" or 
derived from experience, gives erratic and sometimes absurd results. 

The "loss experience" differential has the very great advantage 
that it combines within itsel~ all the causes, known or unknown, 
of pure premium divergence: benefit scales, wage levels, industrial 
activity, age of act, or inherei~t hazard. I t  is, however, subject to 
the same weakness as any other loss differential in respect to deaths 
and permanent total disabilities. Temporary and medical losses 
are its special province. I t  i~, indeed, the only available method 
of combining medical losses. Medical costs vary not only with 
statutory requirements, but with the practice of insurance carriers 
in respect to voluntary medical care, with the prevalence of plant 
hospitals, with the fee, contract and salary systems of medical pay- 
ment, and with the availability of free treatment in state-aided in- 
stitutions. 17 Any calculation of these manifol~ cost elements in 
advance of experience is, at best, highly conjectural. 

The "accident experience" method, finally, is especially appro- 
priate for the projection of death and permanent disability losses. 
A death under the Pennsylvan:a Act may cost anything from $100 
to $8,500, according to wages and number of dependents; a per- 

16 The frequency distribution of deaths by manua l  classifications in 
Pennsylvania Schedule Z experience, 1916, is shown below: 

NO- of Deaths In Each 1~o. of Classlfl- Aggregate No. of 
ClaSsification. catIon~. Deaths. 

Total . . . . . . . . . . . . . . . . . . . . . .  1,203 1,9,76 
0 . . . . . . . . . . . . . . . . . . . . . . . . . .  934 0 
1 .......................... 141 141 

2 and under 5 . . . . . . . . . . . . . .  89, 29,5 
5 and under 10 . . . . . . . . . . . . .  9,9 195 
10 and under 10O . . . . . . . . . . .  15 225 
Over 100 . . . . . . . . . . . . . . . . . . .  2 490 

I t  will be seen that  more than three fourths of the classifications for  which 
losses were reported showed no deaths, that two thirds of the remainder 
showed fewer than five deaths each, and that only 17 classifications out of 
1,200 had enough deaths to indicate a dependable classification average 
cost. Seven twelfths e f  all the dea~hs occurred in these 17 classifications-- 
40 per cent. of the total in two classifications. 

17 The low cost of medical benefits under the Pennsylvania Compensation 
Act, particularly in the coal mining industry, is due in part  to free treat- 
ment in Che state-aided hospitals. Twenty-eight such hospitals incurred 
costs of $60,000 in one year over and above the sums paid in pursuance of 
the Compensation Act. 
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manent total disability under the New York Act may cost a few 
hundred dollars in the event of early death, or $20,000 if the victim 
be young and long-lived. That thesingle death in the classification 
" j e w e l r y  stores" actually cost $5,500, while two deaths in " grease 
manufacturing" cost $170; that a permanent total disability in 
"woolen and worsted spinning" was reported at $565, and a like 
injury in "cutlery manufacturing" at $18,000--signifies nothing 
for the projected pure premium of any of these classifications. The 
like observation would hohl true of serious permanent partial dis- 
abilities if compensated--as in all equity they should bc by life 
pensions. Wherever the number of occurrences is small and the 
fortuitous range of cost extreme, the average cost of accident 
methc<l is indicated. :For other classes of injury, the " loss  expe- 
rience" differential will give more dependable results with less 
labor. 

In practice, the actuarial committee adopted a combination of 
the "accident experience" and "loss experience" methods. To 
project death and permanent total disability losses on the basis of 
Pennsylvania benefits, the reported' number of such accidents in 
each state was multiplied by the average cost in l~ennsylvania, with- 
out regard to the reported monetary losses in the particular classi- 
fication. I t  was recognized, of course, that a general average for all 
industries is not valid for each industry: high or low average wages 
and high or low average dependency are characteristic of certain 
employmentsY ,In a few very important industries--bituminous 
and anthracite mining, stone quarrying, iron and steel manufac- 
turing, building construction--the number of deaths was great 
enough to establish a dependable specific average cost, which was 
accordingly used. For other industries, however, the general aver- 
age was thought to be more dependable than any conjectural devia- 
tion. Permanent total disabilities were taken at the uniform aver- 
age value of $3,000 for all classifications. Probably the method 
since adopte& by the National Actuarial Committee, of combining 
deaths with permanent totals and applying the resultant average 
value to both, is preferable to the procedure followed by the Penn- 
sylvania Committee. Losses other than death and permanent total 
disability were reduced to the Pennsylvania level by means of "' loss 
experience" differentials. 

Adequate handling of permanent partial disabilities would re- 
quire their separation into major and minor. In most American 



is The following table shows the average weekly earnings and dependency d ~ r i b u t [ o n  for death cases in certain leading 
industr ies as disclosed by Pennsylvania  Schedule Z, 1916. 

I t  will  be seen f rom Column 9 that  the number of  dependents per fa ta l i ty ,  which was 1.70 for  all industries,  ranged f rom 1.21 
in "Cons t ruc t ion ,  N o t  Bui lding " - - a  " f l o a t e r ' s "  o e c u p a t i e n ~ t o  2.11 in eoal mining. 

Column 11 shows how the combined effect of  relat ive dependency and wage level affects the average death cost. 

Industry'Schedule. No of ~ . . . . .  of [ Av. No. Average 
• / J D e p e n -  o f  Depen- Weekly 

D e a t h s .  | None. One. Two. Three. Four or J dents ,  den t s .  W a g e  C o s t  of  

, . . . . . . . . .  i ~ ?  • 

All manufacturing . . . . . . . . . . . . . .  i~ 3 1 6 1  S4 I 106 J t5 I 32 49 I 538 I 1.70 151 
~ o n ~ e o , ~ , u ~  ...... ~0 I ~'i ~1  ~/  ~ ~ /  ~ 1  ~'~ ~ ~ Metal working and machinery man- 2,000 

ufacturing . . . . . . . . . . . . .  91 T 14 [ 36 [ L4 / 12 15 [ 175 [ 1.92 ~ 18 2,200 
Coal  mining . . . . . . . . . . . . .  : : :  . . . . .  490 0 159 J 105 ] J5 ] 40 [ 131 ] 1,034 ] 2.11 ] 21 2,500 
Quarrying . . . . . . . . . . . . . . . . . .  : : : : :  44 I 15 [ 14 / 2 ] 3 ] 10 / 75 [ 1.70 J 15 2,200 
C o n s t r u c t i o n ~ n o t b u i l d i n g  . . . . . . . .  65 / 28 ] 15 [ ~2 I 4 [ 6 [ 79 [ 1.21 [ 19 1,850 
Building erection . . . . . . . . . . . . . . . .  125 ] 41 i 38 i .0 i 12 J 24 | 202 [ 1 61 [ 19 

_°~°~*~°~'°~ . . . . . . . . . . . .  ° ° I  ~0~ ~ /  ~J ~t ~I ~ ° ~  I ~'~0o 
Of these 27 cases, 10 had unaseer~ained alien dependents, l~or blast  furnaces and open hearths t~e number  of  dependents 

per f a t a l i ty  was 1.89 and the average cost $2,500. 

o 

o 
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jurisdictions disabilities of this class are compensated for limited 
periods under " specific indemnity schedules." But these sched- 
ules differ both in respect to the injuries covered and in respect to 
relative, as well as absolue, compensation for the same injury. Wis- 
consin, e.g., awards relatively large amounts for serious and rela- 
tively small amounts for minor dismemberments. In  New Jersey 
the precise reverse is the case. In Pennsylvania the enumerated 
injuries include only loss or complete loss of use of arm, hand, leg, 
foot or eye; minor injuries, in general, are compensated only as 
temporary disabilities during the healing period. In New York 
the specific schedule includes nearly every conceivable injury of a 
permanent character and compensation thereunder is practically 
exclusive. In Massachusetts the list is somewhat comprehensive, 
but has little to do with the compensation paid. 

All these variations are susceptible of intelligent treatment if 
only the number and cost of these accidents are reported in suffi- 
cient detail. For the major disabilities enumerated in the Penn- 
sylvania Act, e . g . ,  a sufficiently accurate reduction factor as be- 
tween New York anc~ Pennsylvania or Pennsylvania and New Jer- 
sey could be calculated h prio~ or derived from loss experience. 
Since, however, the ratio of compensation, as between Pennsylvania 
and' New York or New York is not the same for major and minor 
permanent injuries; since, moreover, the frequency distribution of 
such injuries is not the same for all industries--arm and leg in- 
juries predominating in the building trades, eye injuries in stone, 
glass and clay working, hard and arm injuries in the textile trades, 
finger injuries in metal stamping~9----a flat reduction factor for 

~ The following table compiled from unpublished reports of the Pennsyl- 
vania Department of Labor and Industry shows the relative frequency of 
major permanent partial disabilities in Pennsylvania: 

ALL 

Mines.. 
Food... 
Testiles. 

Paper 
Wood 
Metal 

Clay, glass,, stone.. 
Public servlce ..... 

All .  

10o 

1oo 
lOO 
lOO 

1oo 
lOO 
lOO 

Ioo 
10o 

Loss  o[ 

E y e .  

52 

54 
25 
19 

17 
44 
55 

59 
41 

Hand.  

23 

14 
58 
52 

69 
48 
23 

18 
13 

A r m .  F o o t .  

7 10 

6 14 
5 10 

24 5 

11 3 
5 
7 9 

9 12 
5 17 

Leg. 

8 

12 
2 

3 
6 

2 
14 
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permanent partial disabilities taken in the lump is necessarily 
fallacious. 

Unfortunately for the realization of these principles, the requi- 
site analysis had not been m~de in the reported experience. /Tew 
York Schedule " Z "  gave the number and cost of permanent par- 
tials in one lump; Pennsylvania Schedule " Z "  gave the number 
and cost of major, but not of minor permanents; Massachusetts 
Schedule "Z  " gave neither the number nor the cost of permanent, 
as distinguished from temporary disabilities. ~° Nothing remained, 
therefore, but to lump permanent partial with temporary disabili- 
ties for the purpose of combining experience. 

Two sets of experience differentials, accordingly, were calculated 
for each state whose experience was to be utilized: (1) "permanent 
partial and temporary" and (2) "medical." The method of cal- 
culation was: 

(a) Determine for each representative classification-- 
1. Pennsylvania losses, 
2. Pennsylvania pure premium (~r ) ,  
3. Massachusetts losses, 
4. Massachusetts pure p~emium ( v ) ,  
5. Pennsylvania pure pr,~mium X Massachusetts payroll, 
6. ~assachusetts pure premium X Pennsylvania payroll; 

(b) Add the products of Pennsylvania pure premiums by Mas- 
sachusetts payrolls and of Massachusetts pure premiums by Penn- 
sylvania payrolls to schedule and grand totals; 
.. (c) Then-- ~-:z~ 

. . . .  l'v~ X ~ass. Payroll A- ~re X Mass. Payroll.~ 
Reducti°n rac~°r ~ ¥2~ Peenna~-. Los-~s -- ~ - ~ ~  ] 

The process is illustrated by Table H.  Table I I I  shows the re- 
sul~s of the calculations exhibited in Table II. 

This calculation was made for every classification which had 
developed as much as $1,000,000 of payroll in each state. The 
mean Pennsylvania reduction factors so obtained were .52 for New 
York and .60 for l~assachusei~s permanent partial an~ temporary 
losses, .60 for New York and .65 for Massachusetts medical losses. 

~o Massachusetts losses are analyzed by " k i n d  of benefit ) ' - a  wholly irre- 
levant ca tegory~not  by ~ c nature and severity of i n ju ry . "  The amounbs ap- 
pearing in the "specific indemni ty"  column are the benefits paid vo nomine; 
the bulk of .the compensation for permanent partial disabilities is combined 
with temporary disability benefits uuder the caption c ~weekly indemnity."  
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This method proved extremely laborious and the results not 
wholly satisfactory. Thus the Pennsylvania reduction factor for 
Massachusetts medical losses was .58 by the direct, .71 by the in- 
verse calculation; the range by industry schedules was from .44 to 
.85, and the extreme divergence between the direct and inverse cal- 
culations for any one schedule was .16 (see Table I I I ) .  These 
marked divergences are due in great part to dissimilar payroll dis- 
tribution by industries. Some striking instances of such dissimi- 
larity are shown below (Table I) .  Obvious]y the multiplication 
of the Massachusetts " small arms" or " cotton spinning" payroll 
by the Pennsylvania pure premium will produce a widely different 
result in the schedule total from the rever~ process. To avoid the 
effect of such undue weighting care should be had to exclude elassi- 

TABLE I. 

CONTRASTING INDUSTRY DISTRIBUTION IN PENNSYLVANIA AND 

~ A S S A C H U S E ~ S .  

Industry. 

Boot and shoe manufacturing 
Cotton spinning and weaving 
Iron foundries . . . . . . . . . . . . . . .  

Machine shops .............. 
Small arms manufacturing... 

~l'a,~,ch user ts. pel~nsy| ~,,anJa. 

PayroIK(O00 Medical Pure  
Omitted). Premium. 

2. 3, 

$57,900 $.063 
59,361 .092 
4,305 .247 

15,683 .255 
10,134 .138 

Payroll (000 Medical Pure 
Omitted). Premium. 

4. 5. 

$8,439 $.031 
4,965 .038 

13,410 .195 
33,I58 .182 

629 .213 

~eations which show a large payroll in one state and a petty expo- 
sure in the other--a point not sufficiently regarded by the present 
writers when computing the Pennsylvania-Massachusetts experience 
differentials. The inverse calculation was, in fact, biased by the 
coincidence of large Massachusetts. payrolls with high Pennsyl- 
vania pure premiums for classifications nowise characteristic of 
Pennsylvania industry. Errors of sampling apart payroll weight- 
ing gives full effect to undetected misreporting of losses. An error 
of this class is strongly indicated by the exhibit in Table IV. That 
the same industry, under like conditions and: upon substantial ex- 
posures, show show a divergence of 1,000 per cent. in medical cost 
is more difficult to credit than that some insurance carrier reported 
cents for dollars or assigned the medical losses to another classi- 



TABLE II.  

~OMPUTATION OF P E N N S Y L V A N I A - M A S S A C H U S E T T S  ~F_.DICAL DIT~F-,~ENTIKL. 

Industries.  

1. 

A L L  I N D U S T R I E S  . . . . . . . . . . . . . .  
Foods, beverages, tobacco . . . . .  

Bakeries . . . . . . . . . . . . . . . . . . .  
Sugar refining . . . . . . . . . . . . . .  
Confectionery manufacturing 
Packing houses . . . . . . . . . . . . .  
Breweries . . . . . . . . . . . . . . . . . .  

Textiles . . . . . . . . . . . . . . . . . . . . .  
Yarn manufacturing . . . . . .  
Cotton spinning and weaving 
Wool spinning and weaving . 
Silk manufacturing . . . . . . . . .  
Knit goods manufacturing... 
Carpet manufacturing . . . . . . .  
Textile finishing . . . . . . . . . . . .  
Bleaching . . . . . . . . . . . . . . . . . .  

Care and custody . . . . . . . . . . . . .  
Office buildings . . . . . . . . . . . . .  
Hotels . . . . . . . . . . . . . . . . . . . . .  
Restaurants . . . . . . . . . . . . . . . .  
Clubs . . . . . . . . . . . . . . . . . . . . . .  

Leather . . . . . . . . . . . . . . . . . . . . . .  
Tanning . . . . . . . . . . . . . . . . . . .  
Boot and shoe manufacturing 

Printing . . . . . . . . . . . . . . . . . . . . .  
Printing, N.O.C . . . . . . . . . . . . .  
Newspaper publishing . . . . . . .  
Publishing, N.O.C . . . . . . . . . . .  
Bookbinding . . . . . . . . . . . . . . .  

Penna. 1916 PoHcF Year, 

I 
Payroll (000 [Penna. z- 

Omitted. L ~ .  I 3 + 2 .  

2.  3 .  r 4 ,  

$460,942 $470,037 I' $.102 
18,244 24 ,744  .138 
6,506 7,215 .111 
1,772 1,786 .098 
3,255 3,286 .101 

986 2,816 .287 
5,724 9,671 .169 

56,361 26,440 .047 
4,20.5 2,615 .962 
4,345 1,756 .040 

10,383 9,477 .091 
24,506 5,529 .023 

5,006 1,916 .038 
5,176 1,836 .035 
1,579 2,573 .163 
1,156 738 .061 

26,550 13 ,213  •050 
5,768 2,835 .049 

12,535 5,920 .047 
5,951 3,987 .067 
2,296 471 .021 

12,380 6,510 .054 
3,941 3,879 .098 
8,439 2,831 .031 

20,502 10 ,201 .050 
12,531 6,839 .055 
5,008 2,388 .048 
2,232 731 .033 
8,301 243 .033 

Ma.~. 1916 Policy ~'e~r. " 

Mass. ~r X 
Penaa, Pay- 

roll. 2x8. 
5. 

$81.1,287 
36,279 
11,255 
2,180 
3,873 
3,916 

15,055 
45,281 

v , v ± o '  
4,002 
7,787 

14,213 
3,404 
5,176 
2,558 
2,128 

25,490 
5,075 

12,410 
6,904 
1,101 

10,834 
5,518 
5,316 

11,917 
6,767 
3,606 
1 , 0 0 5  

599 

Payroll (00~ Meal. 
Omitted, Losses. 

6• 7, 
• I .  

$443,007 $611,982 
10,251 17,940 
3,336 5,766 
1,135! 1,401 
8,495 4,161 

455 1,807 
1,830 4,805 

112,548 101,344 
O, IUO 

59'361 I 5,297 54,680 
36,407 27,174 

3,092 1,807 
1,985 1,353 

: 3,328 3,339 
4,041 6,529 

632 1,165 
18,401 18,099 
4,241 3,739 
7,209 7,137 
5,754 6,652 
1,196 571 

65,125 46,790 
7,224 10,115 

57,901 36,675 
11,225 6,919 
5,479 2,952 
3,184 2,297 
1,155 516 
1,407 1,154 

Maas• ~ Penna. f X 
7.--'6. Mass• Pay- 

toll. 6x4. 
8• 9. 

I 

$.139 $435,751 
• I79 12,763 
• 178 3,703 
.123 1,113 
• 119 3,529 
• 397 1,307 
• 263 3,111 
.090 68,742 
.i43 2,29ti 
.092 23,745 
.075 33,130 
.058 680 
.068 754 
.100 1,165 
.162 6,587 
.184 385 
.100 9,148 
.088 1,654 
.099 3,388 
.116 3,855 
.048 251 
.072 25,029 
.140 7,080 
.063 17,949 
.063 5,387 
.054 3,014 
.072 1,528 
.045 381 
.082 464 

Differentials• 

Direct  Invers~ 
3 + 5 .  9+7 .  

10. 11. 
I 

.58 .71 

.68.~ .71 

.~4 .64 

.79 .79 

.8~ .85 
.71 .71 
.6~._ .64 
.58 .68 
.43 .43 
.44 .44 

1.21 1.21 
• .40• .40 

.56 .56 

.35 .35 
1 .00  1 .00  

.35 .35 

.52 .51 

.56 .56 

.48 ,48 

.58 .58 

.43 .43 

.60 .53 

.70 .70 

.50 %0 

.85 .78 
1.01 1.01 
.66 .66 
.73 .73 
.41 .41 

O 

t4 

>- 

O 

O 

- 4  
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ficationY 1 Notwi ths tanding  these and perhaps other sources of 
error, the mean  differentials calculated in  the m a n n e r  above de- 

cribed are probably no t  wide of the mark.  

TABLE III. 

PENNSYLVANIA-~ASSACHUSETTS ~ E D I C A L  ~DI~FERENTIAL. 

Schedule. 

I ,  

ALL CLASSIFICATIONS . . . . . . . .  

5. Food . . . . . . . . . . . . . . . . . . . .  
6. Textiles... . . . . . . . . . . . . . . .  
7. Clothing . . . . . . . . . . . . . . . . .  
9. Leather . . . . . . . . . . . . . . . . . .  

11. Paper . . . . . . . . . . . . . . . . . . . .  
13. Pnnting . . . . . . . . . . . . . . . . .  
17. Metal goods . . . . . . . . . . . . . .  
18. Machine manufacturing... 
27. Construction . . . . . . . . . . . . .  
32. Drivers and chauffeurs . . . .  
34. Commercial . . . . . . . . . . . . . .  
36. Care, custody, maintenance 

Simple 
Average 
of Pure 

Premiums. 
2. 

.67 

.73 

.60 

.64 

.60 

.73 

.71 

.62 

.74 

.53 

.60 

.67 

.61 

Weighted Differential. 

3. 4. 5. 

.65 .58 .71 

.69 .68 .71 

.63 .58 .68 

.68 .68 .67 

.67 .60 :53 

.82 .78 .86 

.82 .85 .78 

.70 .68 .71 

.77 .69 .85 

.47 . 4 4  .50 

.53 .53 .52 

.64 .63 .64 

.52 .52 .51 

Divergences. 

Slmple. Mean W. 

6. 7. 

.o6 .~.~ 

.07 .02 

.03 .03 

.07 .02 

.06 .17 

.04 .17 

.05 .05 

.07 .12 

.14 .18 

.07 .12 

.00 .01 

.06 .09 

TABLE IV. 

CI~SSIFICATION 6042. ROAD Og S ~ . T  :MAKI~,~O. 

State, 
I. 

Pennsylvania 
New York 
Massachusetts 

Payroll. 
2. 

"1 $5,325,400 
:i 5,478,000 
"1 1,602,800 

Medical 
Losses. 

3. 

$ 3,831 
17,167 
11,582 

Pure 
Premium. 

4, 

$.072 
.313 
.723 

Reduction 
Factor. 

5. 

$i.00 
.23 
.10 

I t  is likely tha t  a simpler procedure would yield bet ter  results,  
and  with far less labor. Obviously, for any one classification, 

Fenna .  losses 2__ Penna .  pure p remium 

Mass. pure  p remium X Penna.  payroll  Mass. pure p remium " 

For  any  one classification, moreover, the inverse calculation neces- 
sarily gives the same quotient  as the direct. For  par t icular  clas- 

21 An error in pointing off was responsible for a discrepancy of $3,000,000 
in the reported Logging payroll for Pennsylvania. Errors in punching code 
numbers transferred nineteen fatalities from anthracite to bituminous mining 
and produced Pennsylvania payro~Is in "gold mining" and "cotton com- 
pressing. ' ' 
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sifications, in other words, the ratios sought are ratios of pure pre- 
miums under the two scales of benefit. I f  then the pure premium 
ratios are computed for a sufficient number of classifications--care 
being had to exclude classifications which developed either a small 
exposure or a clearly abnormal pure premium in one or the other 
state--the simple average of ihese ratios will probably represent the 
true law differentialY 2 This method avoids the laborious mul- 
tiplication of the classification payrolls of each state by the clas- 
sification pure premiums of the other. That it  gives more de- 
pendable results than the method used in the Pennsylvania rate 
revision is indicated by Table I I I ,  whereby it will be seen that the 
simple averages of pure premium ratios (Column 2) for industry 
schedules deviates less widely from the grand average than do the 
weighted averages (Columns 3, 4 and 5). The same table shows a 
fairly close agreement between the grand average of pure premium 
ratios (.67) and the mean of the grand weighted averages ( .65)--  
a fact which again confirms t:~e general accuracy of the method. 

TABLE V. 

PENNSYLVANIA-~ASSACHUSETTS ~/EDICAL REDUCTION 
SCHEDULE 27---BUILDING ]~RECTION. 

~ACT0~ 

Pemaa. Medical 
Cla~lfleatloa. Losses. 

1. 2,  

SCH~DVL~ TOTAL . . . . . . . . . . . . . . .  $111,067 

5190. Electrical equip.--instal.. 2,206 
5602. Additions . . . . . . . .  ¢ . . . . . .  3,012 
5643. Residences--carpentry . . . . .  8,695 
5401. Carpentry--N.O.C . . . . . . . .  12,287 
5002. Masonry--N.O.C . . . . . .  . . .  9,767 

5204. Concrete construction . . . . .  5,715 
5209-10. Concrete foundations .. 7,128 
5183. Plumbing . . . . . . . . . . . . . . . . .  5,226 
5461-90. Painting . . . . . . . . . . . . . .  3,811 
5480. Plastering . . . . . . . . . . . . . . . .  2,358 

X Penna. Reduction Fae- 
payroll, tot, 2 + 3. 

3. 4. 

$209,562 .53 

4,977 .44 
6,720 .45 

13,840 .63 
22,946 .54 
14,977 .65 

13,I31 .44 
13,249 .54 
8,551 .61 
8,958 .43 
3,956 .60 

The rather wide divergencie~ of schedule averages from the grand 
average, exhibited by Table I I I ,  are probably due in most instances 
to chance fluctuations in pure premiums. Medical aid for a single 
serious accident may easily cost $500--enough to cause a variation 
of fifty per cent. in the medi,ml pure premium on $1,000,000 of 

This is Mr. Kelly's suggestion. 
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machine shop payroll. When it is added that the number of clas- 
sifications in any given schedule which developed $1,000,000 of 
payroll in both Massachuset~s and Pennsylvania was quite small, 
i t  will be seen that one or two serious injuries in either state 
might markedly affect the medical differential for the entire sched- 
ule. For this reason the grand average is probably more to be de- 
pended upon than any schedule deviation therefrom. Table ¥ ,  
however, appears to show a consistently lower ratio of Pennsylvania 
to Massachusetts pure premiums for the building industry than 
for industry at large. 

All law differential calculations heretofore have proceeded upon 
an assumed normal distribution of accidents by severity of injury 
as ultimately developed in a mature experience. Pracgcal  ex- 
igencies shall be considered in rate making. In  an immature expe- 
rience, as is well known, a large proportion of major permanent dis- 
abilities have not disclosed themselves as such and are commonly 
carried on file books of the insurer as "temporary disabilities. "28 
I t  is on this class of undeveloped permanents and deferred deaths 

TABLE VI. 

REPORTED AND EXPECTED FREQUENCY DISTRIBUTION OF ACCIDENTS BY 

SEVERITY OF INJURY~PENNSYLV&NIA SCHEDULE ~ ~ Z, ~ ' 1916. 
Severity of Injury 1~o. Reported. No. Expected. 

l 2 3 
1. ~kLL ACCIDENTS . . . . . . . . . . . . . . .  46,543 46,543 
2. Deaths . . . . . . . . . . . . . . . . . . . . . . .  1,276 1,276 
3. Permanent totals . . . . . . . . . . . . . .  64 85 
4. ~fajor permanent partials . . . . . .  853 1,200 
5. Temporaries . . . . . . . . . . . . . . . . . .  43,460 43,982 
6. Indeterminates . . . . . . . . . . . . . . . .  890 

~aat underestimates of outstandings commonly occur. Known 
deaths and permanent disabilities can, finder most compensation 
acts, be valued in accordance with definite rules. Closed cases of 
temporary disability require no reserves. Medical outstandings 
can be ascertained with approximate accuracy at a da~  three 
months after the close of the policy year. But  file incurable oFti- 

2s Investigation disclosed that several permanent totals in Pennsylvania 
Schedule Z, 1916, were grossly underestimated by the insurance carrier from 
failure to revise the "temporary" reserve when the severity of the accident 
was finally discovered. In the reporting of individual risk experience for ex- 
perience rating "temporary disabilities" have not infrequentIy been set  
down a~ such impossible values as $9,000. 
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mism of claim adjusters produces a persistent underestimate of 
ultimate liability on injuries of indeterminate severity: 

For this reason the Pennsylvania Insurance Department called 
for a separate statement of ~'indeterminates'---~. e., injuries the 
ultimate severity of which was unascertained at the date of report- 
ing. The result is exhibited below (Table VI).  

From the Rubinow Standard Accident Table and from mature 
American experience there is reason to expect at least one per- 
manent total for every fifteen deaths, ~4 and about the same number 
of major permanents as of ~'.eaths. Upon this assumption about 
forty per cent. (368) of the indeterminates in the above exhibit will 
ultimately develop into permanent disabilities while file remainder 
will prove to be temporary .:n character. Reasoning from these 
premises, the Actuarial Committee of the Pennsylvania Bureau 
calculated the ultimate value of the reported indeterminates and 
found a deficit of $180,000 in the reported, as compared with the 
calculated indeterminate losses. They accordingly directed the 
addition of $~00 to the repo~ted value of each indeterminate dis- 
ability. This procedure intro,iuced a loading for underestimate of 
outstanding upon a more definite basis than that heretofore used, 
and distributed this loading t~ those classifications only in which 
the occurrence of indeterminates gave reason to suspect an under- 
estimate. 

For the current year the :Pennsylvania Insurance Department 
has asked that indeterminate disabilities be individually reported 
and valued upon the Department table. In this way it is believed 
that the necessity for an underestimate factor will be avoided. 

IV. 

Accident severity rates are r.ot directly convertible into pure pre- 
miums, on which account, probably, this phase of accident expe- 

2~ The Rubinow Table, based upon European experience, gives one perma- 
nent total to ten deaths. But this proportion has not t e e n  realized in Ameri- 
can experience apparently because accidents which in the United States are 
treated as partial  or even tempora:T disabilities are in Europe compensated 
as i)ermanent totals. To some extent this is a matter of defective statistics 
on both sides of the ocean. Thus the Austrian statistics give, not the number 
of permanent total disabilities, but the number of cases for which the maxi- 
mum pension was allowed. The maximum being small, it  is sometimes 
awarded, e.g., for loss of thumb. 

17 
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rience hi therto has been little regarded by insurance rate makers. 2~ 
Yet  pure premiums express industrial  hazard  only at  the second 
remove;  they vary  with every change in wage levels as with every 
divergence in compensation benefits and so call for  all sorts of 
qualifications in any comparative study. Accident severity rates 2e 
are the best, because the most  stable and uniform,  measures of 
relative hazard  as between different industries at  different times 
and under  different benefit scales. The uses of such a measure of 
industrial  hazard, for  the purposes of compensation insurance, are 
manifold.  Severity rates by cause of accident are the only satis- 
factory statistical basis for  schedule ra t ing  and the only scientific 
basis of industry  grouping for  rate making. The number  of acci- 
dents, also, and not  the volume of monetary losses--much less the 
volume of payro l l - - i s  the ul t imate criterion of the adequacy of 
exposure. 27 

The  considerations just  recounted led the Insurance  Departments  
of New York,  Massachusetts, New Jersey, Pennsylvania and Wis- 
consin to include number  of  accidents in the next ensuing call 

~ Mr. Seattergood presented an interesting study of accident frequency to 
the Actuarial Committee of the Augmented Standing Committee, 1917. But 
his results, being based upon accident notices without analysis of severity, 
were inconclusive and the whole subject was allowed to drop. 

~ By accident severity rate is meant .the number of accidents, weighted for 
severity, per unit of exposure~-technlcally, the accident time-loss per 1,00O 
full-time workmen per annum. A standard sysC~em of severity weighting has 
been proposed by the Committee on Statistics of the International Association 
of Industrial Accident Boards and Commissions--see Bulletin 201 of the U. 
S. Bureau of Labor. 

2T This point is rather implied than clearly brought out in Mr. Mowbray's 
very able paper c, A New Criterion of Adequacy of Exposure," Proceec~ngs, 
IV, 263-273. A direct statement of the criterion in terms of accident num- 
bers would be both clearer and more convenient for practical use than the 
awkward double conversion from average cost per accident to volume of loss 
and from volume of loss through pure premium to payroll. 

Volume of losses, in fact, is a measure of exposure only for a given class 
of injuries and only under a given benefit scale. Ten permanent partial disa- 
bilities under the existing Pennsylvania scale correspond to $10,000 of losses. 
But the same accidents, if compensated by life pensions, would cost $50,000, 
which volume of losses would, accordingly, represent no greater exposure than 
$10,000 under the present Pennsylvania law. This point has been consistently 
overlooked in fixing the "constants" and the earned premium qualifications 
for experience rating. 

Payroll, again, is a measure of exposure only for a given classification 
under a given scale of benefits. 
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for pure premium experience. A like call was included in Penn- 
sylvania and New Jersey Schedule "Z," 1916, and in New York 
Schedule "Z," 1915. The use made of this data, in the Pennsyl- 
vania rate revision, for the projection of death and permanent total 
disability losses and for the valuation of indeterminate disabilities 
was adverted to above. The number of permanent partial and tem- 
porary disabilities was used orly as a rough ~nd@ium of the credi- 
bility of limited exposures. A permanent partial disability loss, 
e.g., of $5,000 from one accident tells nothing of inherent hazard. 
But a loss of like magnitude from a score of minor dismember- 
ments points to a characteristic of the industry and helps to fix its 
place in a definite rate group. In like manner a given volume of 
temporary disability losses will have a different meaning if derived 
from numerous accidehts of low average cos~ than if produced by a 
few expensive accidents. The completeness of an experience---in 
comprising or failing to comprise accidents of each degree of sever- 
i~ - -and  the numerical proportion of deaths and permanents to 
temporary disabilities are likewise important criteria of depend- 
ability. A loss of even $15,000 which includes two deaths, two 
permanent partials and a hundred or more temporary compen- 
satable accidents affords a fairly reliable indication of pure pre- 
mium; a loss of the same magnitude made up, as in the case of 
Pennsylvania clay mining experience, 1916, of four deaths, one per- 
manent partial and only nineteen temporary disabilities is an utterly 
unsure guide to rate making. 2s 

The whole subject of accident rates is inchoate; no competent 
studies have been made in the United States such as would serve 
to develop the characteristics of different industries in point either 
of accident occurrence per unit of exposure or of frequency distri- 
bution of accidents by severity cf injury. But it is the belief of the 
present writers, at least, that ~ata of this character, when assem- 
bled in volume and analyzed upon a systematic basis, will be found 
increasingly significant for rate projection. 

V, 

Pure premiums, for compensation insurance, are invariably ex- 
pressed in per cent. of payroll, and are thereby subject to fluetua- 

2s The limited Pennsylvania exposure--S381,000 of payroll--gave one death 
to every $95,000 of payroll. That ~his fatali ty rate is wholly abnormal is 
indicated by an experience of $3,372,000 of payroll from Ohio with ten deaths 
- -one  to $337,000 ef  payroll. 
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t i o n  f r o m  c h a n g e s  i n  wage  level .  I f ,  i ndeed ,  c o m p e n s a t i o n  fo r  w o r k  

a c c i d e n t s  bo re  a f ixed r e l a t i o n  to  wages ,  p u r e  p r e m i u m s  w o u l d  b e  

l i t t l e  a f fec ted  b y  w a g e  ra t e s .  I n  ~he U n i t e d  S t a t e s ,  h o w e v e r - - a s  

TABLE VII .  

~:~ATIO OF COMPENSATION TO WAGES.  so 

~'~REQUEI'~EY DISTI~IBUTION OF Co~IP.  ACCIDENTS BY ~ E E K L Y  EARBT'IINGS OF 

INJUEED---BITUMINOUS COAL ]~INING. 

Weekly Wage Groups. 

1. 

A L L  W A G E  GRouPs . . . . .  

Under  $10 . . . . . . . . . . . . .  
$10 and under  $12 . . . . . .  

$ 1 2  and  under  $14 . . . . . .  

$14 and  under  $16 . . . . . .  
$16 and under  $18 . . . . . .  
$18 and under  $20 . . . . . .  

$20 and under  $25 . . . . . .  
$25 and under  $30 . . . . . .  
$30 and over  . . . . . . . . . . .  

1916. 

~o. of Ratio of 
~ .  Comp. to 

Wag~.  
2. 3. 

842 .47* 

30 .67 
33 .50 

109 .50 

131 .50 
126 .50 
145 .50 

205  .45 
47 .37 
16 .30 

1017. 

~O. Of 

4. 

1587 

17 
18 
51 

113 
124 
216 

'541 
275 
232 

1918. 

Ratio of ~o. o~ Ratio of 
ComD.~ ~ .  Comp.to 

I Wag~.  Wages. 

i 5. 6. 7. 

.41" 554 .37 

.63 2 .56 

.50 2 .50 

.50 3 .50 

.50 13 .50 

.50 15 .50 
.50 51 .5O 

.45 152 .45 

.37 144 .37 

.29 172 .29 

* Aggregate weekly compensation to aggregate weekly wages. 
Schedule Z experience comprised 59 per cent. of 1916 and  41 per cent, ef  

1917 payroll. Applying these percentages to Columns 3 and 5 above we ob- 
ta in  .445 as the effective average ratio of compensation to wages during the 
period covered by Schedule Z. The " w a g e  level f a c t o r "  is then:  . 368 - -  
.445 = .85. 

All Industries Except Coal Mining. 1916. 

1. 2. 

Effective ratio of compensation to wages . . .  
Average weekly compensation . . . . . . . . . . . . .  
Average weekly wages . . . . . . . . . . . . . . . . . . . .  

B i ~ N o u s  CoAL MiNl~o. 
Effective rat io of compensation to wages . . . .  
Average weekly compensation . . . . . . . . . . . . .  
Average weekly wages . . . . . . . . . . . . . . . . . . . . .  

.474 
$ 7.12 
$15.00 

.47 
$ 8.49 
$18.06 

M 

1917. 

3. 

$17.71 

.41 
$ 9.42 
$22.91 

~o The effective ratio of compensation to wages was, of course, computed 
from the frequency distr ibution of weekly earnings, in the manner illus- 
t ra ted  below. 
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also in European countries--lhe rate of compensation is subject to 
arbitrary maxima; insomuch that at the higher ranges of weekly 
earnings the percentages stated in the Compensation Act become 
fictitious. In Pennsylvania, e.g., compensation is llfty per cent. 
of wages, but not more than ~10 per week--which comes to  some 
twenty-five per cent. of the wages of a skilled mechanic and to some- 
thing wholly negligible for a plant superintendent. These arbi- 
trary limits evidently operate to pull down the ratio of compensa- 
tion cost to payroll in a period of advancing wages and to increase 
the ratio in ~ period of falling wages. If ,  then, there has been a 
marked change in wage level between the period for which pure 
premium experience is availab:'e and the period for which rates are 
to be projected, the pure preraiums derived from such experience 
will no longer reflect the current cost of compensation. 

The Classification Commi~ee of the Pennsylvania Bureau, in 
projecting rates for 1919, was confronted by precisely this situation. 
Between 1916, the year predominantly represented by the available 
experience, and 1918, the yem of rate revision, the purchasing 
power of money had declined by a t  least one third, and average 
weekly earnings of wage workers had increased in about the same 
ratio. The consequent alterati)n in the ratio of compensagon cost 
to payroll is exhibited in Table VII .  I t  will be seen that  for all 
industries o~her than coal mining, t aken  as an aggregate, the ef- 
fective ratio of compensation t~ wages declined from .474 in 1916 
to .438 in the first half of 19:[8. On this showing the pure pre- 
miums of 1916 should be mult:-plied by a factor of .99 to approxi- 
mate the conditions of 1918. 2D This ratio will vary, of course, as 
between high and low wage industries, as also between industries 
directly and those more remotely affected by wartime inflation. 
The data in hand, however, were insufficient to establish dependable 

2~ The actual reduction in pure !cremiums was probably greater than the 
foregoing calculation would indicate,. When jobs are scarce and wages low 
compensation necessarily becomes, in some degree, unemployment insurance; 
conversely, when employment is p::entifal amd compensation falls to one 
third of earnings, men return to work, often at full wages, while still in a 
partly disabled condition. It  is probable that the consequent falling off in 
number of accidents compensated, ~,nd in the average duration of compen- 
sation, will much more than offset any tendency to higher accident rates. 
If  this view is correct, the "industrial activity factor," injected in the rate 
revision of 1917, should have ~een tess, not more, than uniCy. It will be in- 
teresting to study 1918 experience with this thought in view. 
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factors for particular industries. Still less was it possible to fore- 
cast the trend of wages or of industrial activity. At most the broad 
assumption~thus far borne out by events--seemed justified, that 
wage rates would not during 1919 recede from the level attained in 
the firs~ half of 19182 ~ The average wage level factor of .92 was, 
accordingly adopted for all classifications except coal mining, for 
which the specific indication of .85 was followed. For rate pro- 

Q. 
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jection, the "wage level" factor was combined with the "age of 
ac t"  factor of 1.14, computed in the usual manner, giving a to~al 
multiplier of 1.05 for the conversion of 1916 ~o 1919 pure pre- 
miums. 

A "wage level" factor, is should be remarked, is important only 
in face of a very exceptional advance (or decrease) in wage rates, 

31 The upward trend continued, as is /Tell known, through the lat ter  half  
of 1918. Bu t  for the end of the war, which a t  the t ime of the Pennsylvania  
ra te  revision no one foresaw, the present year woul4 doubtless have estab- 
lished a nsw high level of prices and wages. 

s2 Compiled from Rubinow %, ' ~ The Recent Trend of Real Wages , "  Amer- 
~ear~ Economic .~ev~ew, 1914; Statist ical  Abstraot of the United Sta~es, 
1917; Hatch,  The Labor Market Bulletin, February,  1919. 
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and then only for such jurisdictions as have fixed a low maximum 
of weekly compensation. In  ordinary times, wage fluctuations 
from year to year are incon,;iderable and the effect thereof upon 
pure premiums practically negligible. (See Fig. 1.) Between 
1910 and 1915, e.g., the increase in wage rates was about 16 per 
cent. The great bulk of wage: earners in 1915 were still within the 
low maximum ($20 per wee~:) fixed by the Pennsylvania statute, 
so that compensation cost would have increased almost pad passu 
with wages. The wage increese during the three years 1916-1918 
was greater than the total for the preceding twenty-five years and 
carried a large proportion of wage workers, for the first time, be- 
yond the Pennsylvania comp,insation maximum. Hence the pro- 
priety of a wage factor for converting pre-war to the post-war level. 

¥ I .  

The grounds for preferring a " g r a d e d "  to a " f i a t "  expense 
loading have been elsewhere expounded? ~ I t  only remains to set 
forth the practical application of the principle to Pennsylvania 
Compensation Insurance Rate3. 

Management expenses for :~tock companies were ~aken at 42.5 
per cent. of gross premiums, d:'stributed as follows: 

TABLE VIII. 

ALL EXPENSES . . . . .  
Acquisition . . . . . . . . .  
Taxes . . . . . . . . . . . . .  
Claim adjustment... 
In~/~ection . . . . . . . . .  
Audits . . . . . . . . . . . . .  
Home office . . . . . . . .  
Profits . . . . . . . . . . . . .  

Total .  

2. 

42.5 
17.5 
5.0 
6.5 
3.5 
2.0 
6.5 
1.5 

Gro~s I~%e. 
3. 

25.0 
17.5 
5.0 

1.0 
1.5 

Proportionate to 

Pure Premium, 
4. 

11.0 

5.0 
2.0 

4.0 

PaYrolL 
5. 

6.5 

1.5 
1.5 
2.0 
1.5 

From this distribution are d~tained the values of A, E and K in 
the formula:  

(1) R= z'(I-~ E)~-K 
1 - - A  ' 

8aWoodward, "Provision for Expenses in Workmen's Compensation 
Premiums, j' :Proceedings, III, 140--148, and discussion, IV, 135-147; Dow- 
ney, CCTho Making of Rates for Workmen's Compensation Insurance," 
Journal of Political Economy, XXV, 974-981. 
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wherein R is gross rate, ~ is pure premium, and E, A and K are 
the fractional expense ratios proportionate, respectively, to pure 
premium, gross rate and payroll. Since the total average expense 
loading is 42.5 per cent., E, which is 11 per cent. of gross rate 
(Column 4) is 19 per cent. of pure premium. Since, moreover, 
the average gross rate is known to be $1.00, K (Column 5), is 
$.065 per $100 of payroll or, with the addition of the catastrophe 
pure premium, $.075. Applying these values to formula (1) we 
have: 

1.19~r + $.075 
(~) R---- 

.75 

which reduces to 1.58 '~ + $.10. But pure premiums were obtained 
at the 1916 level, whereas rates were to .be projected for 1919. 
The conversion factor, as already explained, was taken at 1.05. 
With this modification the rate projection formula becomes: 

(3) R = ].6~p. + $.io, 

where p~.1916 pure premium. 
The resultant gradation of expense loading is illustrated .by the 

accompanying graph. It  will be observed that the grading is very 
steep at the lower and practically nil at the upper end of the scale. 
Low rates, accordingly, are sharply increased; high rates are mod- 
erately reduced. A fiat loading of the same average amount would 
give a rate of $.17 with a $.10 pure premium, of $3.49 with a $2.00 
pure premium, and of $5.22 with a $3.00 pure premium. The 
corresponding graded rates are $.26, $3.28 and $4.87. 

¥II. 

The classification experience was presented upon a form which 
showed for each s~te the payroll, the losses distributed into death, 
permanent total, permanent partial, temporary, and medical ben- 
efits, the number of compensatable accidents classified by severity 
of injury, and the partial and total pure premiums for the com- 
bined experience reduced to the Pennsylvania 1916 level. There 
was likewise a form for each industry group which gave the com- 
bined payrolls and partial pure premiums for each classification 
and for the group total, and separately, the group total of Penn- 
sylvania payrolls and partial pure premiums. A complete set of 
classification and group sheets, Cypewritten and bound in con- 
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Expense Loading 
Percent of 

Gross :Rate 
Average 42.5 % 

Pure Premiums 
9,11d • 

Expense Rates  

60~- 

60~- 

40~- 

$ 3.00- 

$ 2.00 - 

$1.00- 

I I • ,i.oo $2'.oo ,8.oo ~4~oo ~5~o0 
GROSS RATE 

FmURE 2. 

~ F l r ' E C T  OF (~RAD:$D ~ E X P E N S E  L O A D I N G .  

venient form, was furnished tc each member of the Classification 
Committee. The resultant sa~ing of committee time very much 
more than covered the cost of this somewhat elaborate tabulation. 

VIII. 

Compensation insurance manuals have been printed in many 
forms--as an alphabetical list of classifications, from ' "  abdominal 
truss manufacturing" to "zinc smelting," alphabetically within 
industry schedules, 84 and by industry groups with alphabetical 
index. The last-mentioned arrangement was probably suggested 

s4 A famil iar  arrangement  in employers '  l iability manuals, wherein the 
" s t a t e  d i f ferent ia ls"  often varied from schedule .to schedule. 
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to American manual makers by the ltfanual of the Swiss Accident 
Insurance In s t i t u t e r  5 its use has been urged upon the Iffational 
Reference Committee by Messrs. Woodward, Magoun and others, 
and it was unanimously adopted by the Classification Committee of 
the Pennsylvania Bureau. 

The principal advantage of the group, as against an alphabetical 
manual, are : 

1. The bringing together of related classifications upon ~he 
same page, which admits of ready rate comparisons and facilitates 
the detection of errors and inconsistencies in the assignment of 
rates by bringing to bear thereon the criticism of agents, employ- 
ers and 'home office underwriters. 

2. The elimination, as independent chssifications, of cross- 
references and petty subdivisions of the same industry or occupa- 
tion2 e Some six hundred classifications were, in this way, stricken 
from the Pennsylvania Manual. 

3. The expression of classification limitations in the group head 
note which--apart  from the notable saving of space--assures that 
any given qualification shall be applied to all closely related clas- 
sifications. Good examples are the exclusion of founding, forging 
and woodworking from the machine shop classifications, the ex- 
clusion of hot and cold rolling from the wire products classifica- 
tions, and the inclusion of drivers and chauffeurs in the several 
classifications for fuel and material dealers. In  the past, qualifica- 
tions expressed for certain classifications have inadvertently been 
omitted from others covering similar industries or from cross ref- 
erences. 

4. The affording of a cue to the inten~ of a classification by 
means of the group title. Thus the group title "wood tu rn ing"  
qualifies " woodenware manufacturing, I~.O.C." in such a way as to 
indicate the exclusion therefrom of a risk whose output is a mis- 
cellaneous line of wood products in the manufacture whereof wood 
turning does not form a substantial elementY 

85 Woodward, "Fremiurns and Reserves of the Swiss Accident Insurance 
Institute," Proceedings, IV,  53. 

st Suehj e.g., as "silo erection--metal, ' ' ~ ~ cornice and skylight erection," 
"tank erection, metal--within buildings," "corrugated iron buildings, erec- 
tion," "coppersmithing--away from shop, ~ "tinsmithing--away from 
shop ' ' and ' 'roofing--sheet metal. ' ' 

aT One risk formerly so cIassified manufacturers of children's sleds, baby 
fences, porch swings and "other wood noveIties." 
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With respect to convenience for agents' use, it is probable that 
the group manual is more convenient to one who is conversant 
therewith than any alphabetical list. An alphabetical list, in fact, 
suffers from ~he two-fold lirai~ation, that the same key-word will 
not occur to every user--few ~11 remember to look under "circular 
looms" for "flexible piping" or under "insulators" for "slate 
pencils "--and that the indefinite multiplication of key-words (i. e., 
cross references) leads to an indefinite extension of space. A good 
index should, of course, accompany the group manual; but ~his 
index should consist of key-words and references only, without the 
verbiage necessary to delimit manual classifications. 

Compensation manuals have heretofore been burdened with a 
mass of matter pertaining to public liability insurance. I t  is prob- 
able that the compilation oJ~ a separate public liability manual 
would be to the advantage cf all concerned. Risk classifications 
for compensation insurance are in" great part irrelevant to public 
liability--there being, in general, no discoverable relationship be- 
tween the hazard to employees and the hazard of passersby. In 
many cases, indeed, the basis of rates is totally distinct--area and 
frontage, number of seats, number of vehicles or number of floors. 
There results from the use of compensation classifications for 
public liability insurance a complicated system of rate symbols, 
symbol values, notes and references, difficult to interpret and 
laborious to use. The numbei of public liability rates is small and 
the list of relevant classifications would presumably be brief. The 
rates, moreover, are not dependent upon compensation benefits, so 
that a public liability manual might well be substantially uniform 
throughout the country. Such a manual, complete within itself, 
might readily be issued in a form convenient for binding in ~he 
same cover with ~he compensation manual. This suggestion is 
respectfully submitted to the bureau having jurisdiction thereover. 

The methods and results of the Pennsylvania ~anual revision, 
1918, have yet to approve themselves by the test of time. The 
actuarial procedure, however,--here the matter of chief interest-- 
has already been adopted, in its leading features, by the lqational 
Actuarial Committee. I t  seems not inappropriate, therefore, to 
suggest ~hat this procedure, so far as it undertakes to convert real- 
ized experience to the supposed current level, might well be sim- 
plified. Compensation insurance rate makers have come to depend, 
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in an unfortunate degree, upon theoretical modifiers of pure pre- 
mium experience. "Age of act," "industrial activity," "~vage 
level," "underestimate," and "merit reduction" factors 8s have 
been so piled one upon the other that rates have ceased to bear a 
close and consistent relationship to experienced pure premiums2 g 
In good part, this over-extension of hypothetical multipliers has 
been a natural, if not inevitable, result of immature experience. 
So long as recorded exposures were limited, reserves of doubtful 
adequacy, benefits unstable, an~ the trend of compensation cost 
obscure, insurers were justified in adding an appreciable safety 
factor to the bare pure premiums. So long, moreover, as such need 
exists, actuarial computations, however fallible in themselves, are 
a safer, because a more systematic guide, than underwriting judg- 
ment alone. In part, also, pure premium modifiers have been made 
necessary by frequent changes in compensation benefits, and this 
condition is with us still. Yet, when all allowances are made, it 
may be questioned whether theoretical factors have not been too 
freely introduced in the vain and illusory attempt to keep rates 
abreast of current cosh 

The attempt to reflect current cost in current rates is futile just 
because current cost can never be ascertained. Time is required to 
mature losses anc~ to audi% payrolls. The experience relied upon 
for current rate making is necessarily past experience and the fea- 
tures of the current situation which will serve to modify that expe- 
rience have already changed before their effect can be determined. 
No sooner is an industrial acfivi%y factor injected in~  rates than 
a radical advance in wages alters the whole relationship of compen- 
sation cost to payrolls. By the time a corrective wage level factor 
has been established, wage levels have taken a downward trend. 4° 
In this game of hide and seek, accordingly, rates never do reflect 
current cost; it cannot even be said that the approximation is closer 
than would be obtained by reliance upon unmodified pure pre- 
miums, while the fluctuations from year to year are far more ex- 

ss In the Pennsylvania rate revision, 1918, only two modifiers---age of act 
and wage levelmwere used, and these nearly cancel each other (1.4 × .92 
Lo~). 

s~ Compare Downey, 'LThe Making of Rates for Workmeu's Compensa- 
tion Insurance," JournaZ of Poli¢ica~ Econoray, XXV, 971-974. 

4o To judge from past experience with credit inflation, wages and com- 
modity prices will maintain a permanently higher level than in the pro-war 
period, though how much higher it were bootless to conjecture. 
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treme. I f  the whole attempt to approximate current cost were 
frankly abandoned and rates based directly opon pure premium 
experience for, say the five :gears next preceding each annual re- 
vision, modified only for differences in compensation benefits41--it 
is almost certain that rates woukl be more stable and the long term 
results more satisfactory to all concerned. 

4t 5It. E. $. Bond cogently urged some such procedure ~t ~ recent meeting 
of the National  Reference Committee. 
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WORK OF THE STATISTICS BRANCH, 

UNITED STATES ARMY. 

BY 

RALPH H. BLANCIIARD. 

The statistical problems of the United States Army during the 
present and passing war emergency have been characteristic of the 
organization and nature of war activities. The unprecedented ex- 
tent, urgency and multiplicity of demands upon the military forces 
called for the development of a system of centralized and epitomized 
information for the chief executives of the Army with the least 
possible delay. The lack of such a system would have meant a dis- 
astrous failure of cohrdination of our activities among themselves 
and with the efforts of the Allies. 

There was no groun& work on which to build. The peace time 
army had been small and relatively inactive and the need of a mod- 
ern statistical service had not made itself felt. Nor were there 
many sources of instructive figures in the past records of the army. 
Its work had not been such as to furnish a suitable basis for pre- 
dicting the future. The immediately effective use of probabilities 
was largely precluded because of this lack of a basis in past 
experience. 

I t  was seen that, in order to attain the greatest measure of use- 
fulness, there should be organized a system of current information 
which would present a complete, vivid and compact picture of the 
progress and status of army activities. On the basis of such infor- 
mation pressure could be applied to accelerate lagging or urgently 
needed work and, as information accumulated sufficiently to indi- 
cate trends and relationships, increasingly adequate prophecies of 
accomplishment could be made. These prophecies could be used 
as a basis for promises an& for future plans, while the current 
operating indices would furnish a check on fulfillment of promises 
and plans. 

The War Department had no agency for such work at the time 
of our entrance into the war. But there was organized in the first 
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month of our participation, in the Council of National Defense, a 
division of statistics which established relations with the various 
bureaus of the War Department, securing from them regular re- 
ports on the progress of their work. Information obtained in this 
way was brought together in a weekly statistical report for the 
Secretary of War and, in addition, special studies were made from 
time to time on shipping, ordrtance and aircraft. 

In order that the War Del~artment might have a central statis- 
tical bureau in its own organization it was decided to establish the 
Statistics Branch in the office of the Chief of Staff, this branch to 
have charge of the collection and presentation of all statistics of 
army work for the gnidance of the Secretary of War, the Chief of 
Staff, and their as.~ociates. 

Accordingly, those of the l:ersonnel of the statistics division of 
the Council of National Deh,nse who had been immediately con- 
cerned with army statistics ~ere transferred to the War Depart- 
meat. Several were given commissions, others continuing in a 
civilian capacity. The chief o; ~ the division was made Chief Statis- 
tical Officer of the newly created branch. 

The weekly summary report on War Department activities was 
continued. Specialized sections of the branch were established to 
deal with important phases of i:he war program. Specialized reports 
were issued from time to time on personnel of the army; shipping; 
ordnance and chemical warfare; quartermaster and motor trans- 
port; signal, medical, engineer~ and construction ; and the air serv- 
ice. There was also instituted a weekly statement of progress for 
the personal information of the President. Thus there was de- 
veloped gradually a system of control statistics which enabled the 
executives responsible for the conduct of the war to learn with the 
least possible expenditure Of time the absolute and comparative 
accomplishments of their buresns. 

The lecture service of the s:~atistics branch was another signifi- 
cant contribution. Regular conferences were held by War Depart- 
meat executives, by officials of the War Department and associated 
officials from other departments, and by congressional committees 
at which lectures were given by representatives of the branch. Fig- 
ures and diagrams covering the work of each conference were pre- 
sented on large wall charts, and their significance explained. These 
lectures assisted in furnishing :a sound basis for discussion and in 
concentrating discussion on pertinent points. 
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The work of the branch can best be described by presenting some 
of the diagrams which were actually used in its reports and which 
served as a guide for the operation of the military organization. 
Those presented are but a sma]l proportion of the whole number. 

S~RL'~(}?H 

STRENGTH OF ]~)IVISI01qS. 

TABLE 7. 

OF 15 DIVISIONS REPORTING FRO~f ~AMPS IN THE UNITED STATES 

NOVEMBEI~ I, 1918. 

Division, 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
95 
96 

Location of lffeadquarters. 

Sheridan 
Funston 
Meade 
])evens 
Lewis* 
Custer .. 
Logan .. 
Kearny* . . . . .  
Beauregard 
Travis... 
Dodge . . . . .  
Sevier*. 
Sherman. 
Wadsworth 

97 Cody . . . . . . . . . . . . . . . .  

Total 

Office~. 

1,013 
924 
954 

1,027 
1,039 
1,059 

710 
762 
469 
788 
888 
5O6 
564 
245 
368 

11,316 

]v/en. Total. 

22,913 23,926 
26, 729 27,653 
23,041 23,995 
25,895 26,922 
20,680 21,719 
20,755 21,814 
11,526 12,236 
11,196 11,958 
5,520 5,989 

11,989 12,777 
11,940 12,828 
8,769 9,275 
6,816 7,380 
1,051 1,296 
3,064 3,432 

211,884 223,200 

Percentage 
of 28,164. 

85 
97 
85 
96 
77 
77 
43 
42 
21 
45 
45 
33 
26 
5 

12 

53 

* No written report, telegraphic figures used. 

TOTAL 
AUTH. II 
ACTUA~ I I I 

r~9~ 
P L A T E  I .  

PERCENTAGE OF AUTHORIZED STRENGTH. 

DWJSION 0 25 ~0 75 
Io 
12 
11 
9 

14 
13 
19 
18 
15 
16 
2o 
95 
17 
97 

4~,46o II 
223,200 i 

100 
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LENGT~r OF S:~RV~C~ ~N DIWS~0NS. 

TABLE 24. 

L E N G T H  01v SERVICE OF ENLISTED I~F~N IN DIVISIONS IN UNITED STATES 

NOV~:~BF~ 1, 1918. 

(From telegraphic reports.) 

Die,  Location. 

9 Sher idan* 
10 Funs ton . .  
11 Meade . . .  
12 Devens . . .  
13 Lewi~ . . . .  
14 Custer . . .  
15 Logan~f. .  
16 Kearny . .  
17 Beauregarc 
18 Travis . . .  
19 Dodge . . .  
20 Sevier 
95 Sherman . 
96 , Wadswort~ 
97 Cody$... 
Total . . . . . . . .  

Total Men 
Reported. 

22,997 
26,833 

18,979 
20,290 
20,680 
20.127 
1].526J 
11.1961 

5.5291 
11,4621 

9.265l 
8.7691 
6.8171 
1.0611 
1.190l 

196,712] 

Length of Service. 

Over ".Taree One to Three I Less Than 
Monies, Months. ] One Month. 

Number, 

23,528 
14,118 
17,315 
13,308 
15,159 

8,439 
7,654 
3,234 
9,912 
5,211 
8,379 
3,318 

991 
907, 

148,1261 

Per 
Cent. i 

72i 
88 i 
74 
85 
64 
75 
73 
68 
59 
86 
56 
96 
49 
93 
76 -yg-- 

I 
i Per Num- Per 

i Number.1. Cent. her. I Cent. 

6,3L 33 1 0 
3,2991 12 ~ i 0 
4,773 i 25 88 ] 1 
2,974 I 15 0 
7,362 36 10 [ 0 
4,945 25 23 I 0 
3,086 27 0 
3,451 31 91 1 1 
2,282 41 4 ~ 0 
1,550 14 ~ ,  0 
3,967 43 87 I 1 

383 4 " ' 0 
3,492 51 " '  0 

70 7 ~ ,  0 
283 24 - - ,  0 

48--~22~ 25 3-3-58-1 0 

Total 
Officers 

Reported, 

1,014 
937 
739 
717 

1.039 

762 
477 
751 
588 
506 
564 
245 
222 

10,322 i 

• Imeludes 9th ~Field Arfill_ery Brigade and Ammunition Tra in  at  M~eCle!!an. 
t Includes 1,Sth Field Artil lery Bzlgade at  Stanley and 21Gth Engineers at  

l~umphreys. 
Does not include 172nd Field Arfi].lery Brigade and 322nd Ammunit ion 

Tra in  at  Jackson and en route. 

DIVI$10~ 
10 
12 
9 

14 
11 
1B 
18 
15 

16 
19 
95 
17 
96 
9'/ 

O~ER (:~IE TO LE~ T~(~ 
TH~'E MONI"~e 3"~REE MONTFIB ONE MONTI~ 

I t y l i l i l l ' ~  I I 

25,000 30,000 

-//////~ 
| i / / /J / iJ/LyiTf//~ 

~++ l l l l l i~ l l i ( (  
II ~ I r,,-z/i/M.--~(~ 

l i l / ~ i l l l l l l i l l l l i / ~  
;~l / l  

PLATE II. 
18 
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They have been selected as a representative collection, covering a 
wide range of subject matter and of methods of presentation.* 

Of first importance to the Army was the question of personnel. 
Several pages of the weekly report and an extensive semi-monthly 
repor~ were devoted to this subject. Plates I and I I  show the status 

DISCHARGES Vs.  ARRIVALS FRO~ OVERSEAS. 

A comparison of discharges and arrivals by weeks indicates that by late 
in February the bulk of home units had been demobilized and that since 
then discharges have been largely among troops returned from the A.E.F. 

Source of information: Miscellaneous Division, Adjutant  General's Office; 
Transportation Service, Purchase, Storage and Traffic Division, General Staff. 

~.a, oeo 

~5"0,000 
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I N I 
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l lJ l  II I 
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I I I I  / /  

I I  1,",I Li"l,..1"1" 
LI i_.l.,"i k,f "11 
. - + 5  " / / 

I I t 

I I 

t J I 
I I 
I t I 
I 

I I I I/1\1 l I 

2330 7 142128 4 1118251 8 1522 i 8 152229 5 121926 
NOV. DEC; ,JAN. "~ FEB. MARCH APRIL., 

PT,A.TE I I L  

of ~ivisional organizations in the United States on ~ovember 1, 
1918, Plate I indicating their development in terms of strength 
and Plate II in terms of experience. Diagrams of this sor~ served 
as a basis for planning the movements of men overseas and the 
drafting of new men into the army. 

* For  presentation to the army executives each of the diagrams used in 
this paper was combined with typewritten text and/or tables, photostated 
and the photostatic sheets bound together to make a complete report. Each 
" P l a t e "  represents one page of the report and differs somewhat from the 
original as text and tables are set in type, a positive rather than negative 
method of reproduction is u~ed, and the size is reduced. 
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When the Armistice had been signed and prob]ems of demobiliza- 
tion were uppermost, diagrams were regularly presented' to show 
progress in this work. Plate I I I  indicates the progress of demobili- 
zstion and the source Of discharges. 

Plate IV reproduces the diagrara and table used to summarize the 
movement of troops homeward, showing the rapid acceleration of 
the movement and the increasing importance in its accomplishment 
o~ ships flying the United States flag. 

TROOPS EMBARKED YRO~[ A . E . F . - - B Y  ~0~T~, PERIOD, 

AIVD FL~.O oF TONIVAOE. 

T h o u s a n d s  o f  t roops  embarked  Eince November  11, 1918, inc lud ing  officers, 
en l i s ted  men,  nu r se s  and  civil ians.  

U,8, S ~ 8  ~ flRITrSR 8~lP$ I I OT[-iER 
CUMULATIVE 

NOV. 11-30 [ ~ T ~ 2 6  26 

DECEMBER ~ 9 8  124 

JANUARY ~ 1"14 238 

i:.mmu-.~,aY ,+ ;~r¢~ 261 I~o ,m 
MARCH I 8,1 r ' ~  --[-t'~ :+] 212 mO 

APRIL ,,m I' ~ a Ira{) 918 

TROOPS EMBARKED FRO+[ A . E . F ,  BY P m o +  AND FLxO. 

~Tov. 11-20 . . . . . . . . .  
" 21-30 . . . . . . . . .  

Dec. 1-10 . . . . . . . . .  
" 11-20 . . . . . . . . .  
" 21-31 . . . . . . . . .  

Jan .  1-10 . . . . . . .  
" 11-20 . . . . . . . . .  
" 21-31 . . . . . . . . .  

Feb.  1-10 . . . . . . . . .  
" 11-20 . . . . . . .  
" 21-28 . . . . . . .  

Mar.  1-10 . . . . . . . . .  
'+ 11-20 . . . . . . . . .  
" 21-31 . . . . . . . . .  

A V. 1-,o . . . . . . . . .  
11-20 . . . . .  

" 21-30 . . . . . . . .  

Total  . . . . . . . . . . . .  
Pe r  cent. of total.. 

U . S .  n z  tlsh. 

5,377 - -  8 
6,813 13,992 

18,080 7,014 
18,226 5,693 
37,078 5,677 
263999 9,887 
26, 237 6,671 
~3,070 13 349 
~8,336 61.228 
35,222 7~000 
i0, 535 161820 
~5,187 3,094 
75,668 
]2,902 10,463 
~0,678 4,808 

! ~)4,100 7,874 
72,985 - -  

7i7,486; 1n,586 
78 13 

- French. Italian. Other. Total. 

- -  - -  20.805 

3~21  - -  26.094 
27.640 

11 - -  I 2,13( 44,896 ' 
883 - -  37,769 

1 , 1 6 4  1~76  - -  35, 848 
422 3,226 - -  40.067 1 

5,342 3,777 I 4,80~ ~ s . 4 s s !  
4,868 - -  - -  47.090 I 
1,419 1,662 3,97~ 04.411 l 
4,125 1,837 3,17~ 07.415 J 
1,372 - -  1,88( 78.921 ; 

287 1,749 - -  75.4o1 I 
619 3,272 2,26~ fiI.64~ I 

1,740 4,038 1,63{ 139.3881 
2,874 6,650 5,17{] 87.6851 

: ! 

* I~c ludes  16,314 t roops  carr ied  on German  sh ips  t aken  eve r  mnee t he  
armis t ice .  

Rep re sen t s  D u t c h  ships  carrying '  14,313, A u s t r i a n  5,g41, Swedish,  2,089. 
a n d  S p a n i s h  3,107 troops.  

P L A T E  IV.  
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These past performances combined with collaLeral information 
furnish  the basis for estimates of future troop-carrying capacity 
presented in Plate ¥.  

]~STrA~ATED CARRYIIqG CAPACITY ~ .  ~. FLAG TRooP TRAnSPORTS-- 
BY ~ O ~ T ~  Am TYPE. 

The figures show the embarkation capacities in thousands of men it should 
be possible to offer France for sailings in each month. Carrying capacity 
obtained from Allied and neutral ships will be additional to that shown 
below. Estimates revised as of ~fay 14, 1919. 

I~AIC~PORT8 IN COHVERTED ~OERMRN 
8EI~V1CE JAil. 1 CARGO gl-Jip8 ~ARG~RP8 8]~IPG 

CU M U LATIVE 

M A Y  " 140  22 287 

JUNE" 142 24 . ~5  583 

JULY 48 25 3O6 888 

tT~(KF.~ OVER 8/JNCE TRE ARMIGT/CE 

PLATE V. 



Plate VI is a parficu!arly interesting example of the methods 
used to follow the supply of equipment. This diagram deals with 
aeroplanes of the De Havilland 4 type, serving as a check on esti- 
mated production and on the fulfillment of production require- 
ments. In addition, a "Floated"  curve shows the number of 
planes actually loaded on vessels for transportation overseas. 

DE HAWI,LAND 4 PLANES. 

ZDE HAVILLAND 4 PLANES D~IVERI~ AND FLOATED TO NOVE~BE~ 1. 

Estimated production is based on schedule of July 1.2, 1918; cabled re- 
quirements On incoming cable S.O.S. 208. 

Source of information: Incoming cable S.O.S. ~208; Program and Sta- 
tistics Department, Bureau of Aircraft Production. 
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Facilities to care for sick and wounded under normal and crisis 
conditions and the actual use of such facilities are covered by the 
c]iagram in Plate VII .  A similar diagram was used for hospitals 
in the United Sta~es. 

BEDS IN BASE ]:[0SPITALSnA.E.F. 

SPPUA~ON, OC~OBF~t 12. 

Source of Information: Statistics Branch, General Staff, S.O.S., A.E.F. 

BEDS 

PI~TE ~rlL 
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,Statistics dealing with the health of the army have occupied a 
place of peculiar importance. The diagrams on this subject, Plates 
¥ I I I  to XI,  inclusive, are sell:.-explantory. 

DEATHS YRO~ DISEASE, /LNNUAL RATES PER THOUSAND, 
U. S. A~D A.E.F. 

Source of information: Current Statistics Section, and Medlca] Records 
Section, I)ivis[on of Sanitation, Medicat Department. 
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DEATHS FROM DISEASE, BY DISEASES. 

Proportion of deaths caused by the more important d~seases, computed 
for 46,836 of the 54,'249 deaths from disease which occurred in the Army 
from the beginning of the war to the latest date reported. 

Source  o f  Luforma~ion: C u r r e n t  S t a t i s t i c s  ~eet ion,  ~redical Records  Sec- 
t ion,  Div is ion  of  San i t a t ion ,  Medical  D e p a r t m e n t .  

Disease. Deatlm, 

P n e u m o n i a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,990 

Cerebrosp lna l  m e n i n g i t i s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,935 
In f luenza  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,367 
Tubercu los l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  828 
E m p y e m a  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  458 
T y p h o i d  fever  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1~7 
Sc"arlet f ever  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 
Meas les  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  115 
Other  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,505 

Tota l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46,836 

PLATE IX. 
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i~EW CASE80P INFLUE~.~ZA AND PNEUMONIA~ TOTAL IN 

AR~[Y i~ 17. S. 

I>ata from Sanltation IMvislcn, S.G.O. Da~ly from September 19, to 
October 30, 1918. 
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~NCIDENCE OF TYPHOID FEVER IN THE ~NITED STATES 

An T+~E A.E.F. 

For week ending January £~, 85 ne.w eases of typhoid fever were reported 
~n the A.E.F. The present rate is strikingly high, being greater than has 
previously obtained in the United States or in the A.E.F. during the war. 

Source of information: Current Statistics Section and l~edieal Records 
Section, Division of Sanitation~ ]~edleal Department. 
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Studies are now being made, on the basis of tentative plans, to 
determine the availability cf supplies for the equipment of a 
standing army. Plate XII  details information on items of clothing 
and equipage. 

SURPLUS CLOTHING AND ]~QUIPAGE IN THE ]~NITED STATES. 

E s t i m a t e d  a m o u n t s  on h a n d  S ep t embe r  30, 1919~ of  i m p o r t a n t  i t ems  of  

p r e s e n t  c lo th ing  s tock in  the  U n i t e d  S t a t e s  and  n u m b e r  o f  y e a r s '  ma in te -  

nance  o f  each i t em for  an  a r m y  of  500,000 men.  R equ i r emen t s  to Sep tem-  
ber  30, 1919, f igured on the  fol lowlng ba s i s :  

1. Stock f igures as  to Feb rua ry  1, 1919. 

2. Ac tua l  s t r e n g t h  o f  the  A r m y  to M a y  1, a n d  t he r ea f t e r  500,000 en- 
l i s ted  men.  

3. Ra t e  o f  consumpt ion  as  e s t ima ted  b y  the  Ot~ee o f  the  Q u a r t e r m a s t e r  
General ,  Sep t embe r  7, 1918, m a k i n g  no al lowance fo r  rec lamat ion .  

4. S u r p l u s  c lo th ing  overseas  S ep t embe r  30, 1919, shown in l a s t  week ' s  
report ,  no t  inc luded in th i s  es t imute .  

Undershir ts ,  summer  ......... 
Gloves and mittens, leather 
Drawers, summer  ............... 
Belts, waist  ....................... 
Drawers, winter. ................ 
Coats, cotton ..................... 
Undershir ts ,  winter  ........... 
Breeches, cotton ................. 
Blankets,  all k inds  ............ 
Stockings, wl., l ight  ........... 
Coats, denim .. . . . . . . . . . . . . . . . . . .  
Overcoats ....~:.,,...,..., . . . . . .  
Boots, rubber  .................... 
Stockings, wl., l ight  ........... 
Coats, wool ........................ 
Leggins, canvas ................. 

I Shoes. march ing  ................. 
Breeches and  trousers, wl., 
Trousers, denim ................. 
Shirts, flannel .................... 

Ra incoa t s ,  ft. and mtd ........ 
Hats,  service ..................... 
Puttees,  wl., spiral ........... 
Ca~z  overseas .................... 
JerKins ..... . . . . . . . . . . . . . . . . . . . . . .  
Mackinaws ........................ 

FIguree In 
~ousan~. 

Estimated I Re,l- 
Require- t mated 
ments to ~ StOck 
Sept. 30..1 ~pt. 3C, 

1,250 ~0,593 , 
348 8,812 

1,250 ~3,976 
2]4 3,588 I 
444 L2,998 1 
413 6,362 ' 
444 [1,445 ' 
833 I 9,298 : 
426 [ 4,974 ~ 

1,240 I ~,1,574 
323 2,589 
220 1,656 I 
43 323 

890 [5,092; 
426 2,943 
860 5,726 1 

1,291 7,599 
860 4,380 
426 2,197 

1,291 4,820 I 
426 1,409 
860 2,173 

0 2,618 
0 755 
0 592 
0 124 

Yenrs. Stock on ]Zand Sept. 30 would Maintain 
500.000 Men. 
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Contracts  have been placed with  a view to our cont inued par t i c i -  
pa t ion  in  active warfare .  These  are now being  cancel led as r ap id ly  
as possible in  the in teres ts  of  economy. Progress  a long th is  l ine  

is  shown by the d i ag ram in P l a t e  X I I I .  

STATUS 0~ C0~TWACTS, BY BUR]~AS, APRZL 12, 1919. 

Value of contract terminations and deliveries in per cent. of contracts 
outstanding November 9, 1918. 

Terminated contracts as shown represent canceled and suspended con- 
tracts now in the process of liquidation. The saving that will result from 
terminations depends on the amount paid contractors in settlement. 

Only 9 per cent. of the contracts in effect November 9, 1918, now remain 
outstanding. 

Source of information: Office of the Director of Purchase and Storage; 
Office of the Director of Army Air Service; Ordnance Department. 

P~.g Czar,, oe C01~TRACTS Ou~s~'A~rDnva 1 7 o r s ~ B ~  9, 1018. 
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Transatlantic tonnage under army control increased rapidly 
from the beginning of the war and decreasedJ rapidly after January 
1, 1919. Plate XIV shows the development of the fleet as a whole 
and the relative development of various classes of tonnage. 

TRANSATLANTIC •TONNAGE KrNDER ARMY CONTROL---BY MONTH 

A]~D TYPE. 

Total tonnage under Army control'excluslve o't  Cross-channel Service and 
British Loan. 

Cargo ships authorized for rele~:so are regarded as out of operation upon 
• arrival in home ports. Similarly, cargo ships for eonverslon to troop ships 
are classified as troop ships upon arrival in homo ports. 
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The relation between shipping tonnage lost and built during the 
war was carefully followed, for on the net results of these two op- 
posing factors depended in large degree the ability of the United 
States and the Allies to maintain forces at the front. Plate XV 
l~resents the situation from month to month. 

ALLrED AND I~EUTRAL SEAGOING TONI~AGFr-~0ST AND BUILT. 
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The curbing of submarine ,effectiveness was a large element in  the 

reduct ion of tonnage losses. This  was done both by destroying 

submarines and by developing means of protection from their  activ- 

ity. Pla te  X~TI indicates the success of efforts in  these directions 

and their  relat ion to the declaration of unrestr ic ted submarine  war- 

fare by Germany.  

PF__~ CENT. OP SUB~XAEINES SUNK vs. IV[ERCHANT TONNAGE SUNK 

PEa SUBmArINe. 

Number of submarines sunk per 100 aval]able at beginning of period and 
g~oss tons of merchant ships sunk by submarines per submarine available 
at beginning of period. 
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As an aid in determining the force which could be maintained 
overseas as estimate was made of the amount of cargo it would be 
possible to ship each month fo January, 1920. This estimate is 
graphically presented in Plate X'V-II. 

CARGO THAT CAN BE LIFTED FOR THE AR~cY--THousANDS OF 

SHORT TONS--SEPTEMBER, 1918, TO DECEMBER, 1919. 

These figures are taken from CCAn Estimate of Tonnage Available for 
the Transport of Trans-Atlant|e Army Cargo," by Donald Scott, Central 
Bureau o£ Planning and Statisties. The figures are based on the estimates 
of probable ship production given in charts, pages 61 and 62, of this report, 
and on the maintenance of our essentia] import services. The estLmates 
allow for enemy action and marine losses and basic turnarounds of 70 days 
for old ships and ?7 days for new ones. The turnaround figures are in- 
creased by 10 per cent. durlng the wlnter months and six addltional days 
are allowed for ships going to  ~arseiHe. Ships over 5,000 T D W  are assumed 
to lift  66 per tent. of their TDW; sh~ps under 5,000 to lift 55 per cent.; 
and ships in animal service to lift 46 per cent. of their TI)W. 
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There are two principal indices of efficiency in the operation of 
ships, amounts carried on each trip and rapidity of movement. 
Given ideal conditions a cargo ship can be loaded to carry about 75 
per cent. of her deadweight tonnage. Plate XVII I  shows the per- 
centage of deadweight tonnage actually carried by mouth, indicat- 
ing that efficiency of loading was at its highest point during the 
time of greatest pressure for the shipment of supplies. 

Pm~ CE~T. OF TDW LIFTED BY CARGO T~NSFORTS--BY ~[ONTH. 

The figures represent the percentage that the long tons of cargo were of 
the total deadweight. Small transports for cross-channel service, refrig- 
erators, British loaned ships, and ~Pood Relief ships are excluded. 
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The rapidity of movement of ships as an index of efficiency is . 

made the basis of the diagrams in Plates XIX and XX. The 
"turnaround" represents the time elapsing between two depart- 
tures from the United States. The "s tay  in port" represents the 
time elapsing between entrance to, and departure from, a port. 

TUR~AROUNDS OF ARMY TRANSPORTS. 

Effective average in days for the last  ten ships sailing in each weekly 
period. The effective average represents the harmonic mean. 

On March 24, the first 4 ~onverted cargo ships to sall from U. S. ports 
had completed turnarounds with an  effective average of 42 days; on March 
31, 8 such ships had  completed turnarounds with an  effective average of 
45 days. 
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A~RAGE STAYS IN PORT 01~ ARMY TRANSPORTS. 

Days Spent  in Por t  by las t  tea ships to leave in each Weekly Period. 
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No attempt has been made to deal with the practical operations 
of which the, diagrams presented are a history and for which they 
served as a guide. I t  has rather been attempted to indicate, by 
concrete examples, the methods through which the Statistics Branch 
of the Army contributed to the efficiency of centralized control of 
military operations. The Bra~:ch has acre5 as a eoiirdinating and 
guiding agency in a task whic]: would have been, if not impossible, 
certainly much more difficult ~7ithout its help. 
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LEGAL NOTES. 

BY 

RICHARD FONDILLER. 
(Ol ~ THE NEW" YORK BAR.) 

ACCIDENT AND HEALTH. 

STANDARD PROVISIOI~'S--~:RISK EXCEPTED BY RIDERS--(Hopkins 
vs. Connecticut General Life Ins. Co., Court of Appeals of New 
York, 121 N. E. Rep. 465.) The insured held an accident policy 
for $40,000 in the defendant company, covering death caused by 
the burning or wrecking of a vessel on which he was a passenger. 
The rider attached to the policy excepted loss caused in any manner 
by any of the belligerents in the World War. Delivery of the policy 
by the agent was conditioned upon the insured signing the rider, 
which he did. The insured was drowned when the Lusi tania was 
torpedoed. 

'The policy form had been approved by the New York State In- 
surance Department, but as the rider had not been filed for ap- 
proval, the plaintiff (beneficiary) maintained that the insurance 
company was liable. 

Because of the clarity of the court's well reasoned opinion, in 
which the court found for the defendant, a number of extracts 
are given. 

"This section (107 of the New York Insurance Law) is entitled 
Standard Provisions for Accident and Health Policies.' I t  largely 

ccnsists of standard provisions with regard to the details of the 
insurance contract which must be contained in every policy to- 
gether with certain optional standard provisions both of which are 
principally for the protection of the rights of the insured. I t  is 
not said, nor was it the intention to say, that the policy should con- 
rain only these standard provisions. Unlike the s~andard form of 
fire policy prescribed by section 1~1 of the same law, they are not 
exclusive. There is no statement as in the case of fire policies that 
no agreement not contained in the standard provisions shall be 
made. Like the standard provisions in life policies (section 101), 
they are to be contained in every contracb of insurance, but they 
form simply a part, not the whole, of such contract. Two rules, 
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however, are laid down. 17o policy and no rider to a policy shall 
contradict, vary, or alter these standard provisions; and no policy 
shall be issued until a copy of its form shall have been filed with 
the superintendent of the insurance department for the purpose of 
enabling him to determine i~ it complies with the law. The rider 
in question does not contradict or vary any of these standard pro- 
visions." 

The court then holds that riders must also be approved by the 
state insurance department, since all ridcr~ are a part of the policy. 

" 17o corporation issuing a policy may escape liability because of 
its failure to obey the law. But what is the position of the insured ? 
Clearly as to him the standard[ provisions are a part of his contract. 
I f  it contains clauses contradictdng them, they may be ignored . . . .  
But it does not follow that, where the whole or a part of a policy 
has not been filed, the insure i may recover upon a contract never 
made by him and which the ~tatute does not say he shall be held 
to have made. The statu~e says the contract is valid--not simply 
valid as against the insurer. It  is to be Construed in a certain way, 
but the question of construction has no relation to this particular 
default. Nor have the rights and obligations of the parties. They 
are fixed by the standard provisions and by the regulations as to 
what the policy shall or shall :aot contain and the regulations as to 
the form required so the insured may have notice of its contents. 
They are not determined by the decision of the superintendent as 
to whether the policy complie~,l with the law . . . .  Here the statute 
itself says they shall not be void but valid. 17either is there con- 
flict between the provisions of the rider and the provisions of the 
statute. I t  is suggested that the statute provides that the classifi- 
cation of risks mentioned in the policy shall mean only those last 
filed with the superintendent, and that this rider changes this 
classification without authori~. This is not the meaning of the 
t e r m  " classification of risks" :in insurance practice. That relates, 
not to the perils insured agaimt, nor to the amount to be paid, but 
in fire insurance t9 the nature and situation of the articles insured; 
in accident insurance, to the occupation of the applicant. So in 
this policy it is said, ' Albert Lloyd Hopkins, under classification 
referred by occupation as president.' This classification was in no 
wise altered by the rider. The policy which is valid is the contract 
as the parties have agreed upon it, so far as it is consistent with the 
statute--not the contract as changed and altered by the excision of 
some of its provisions. What if  no part of a policy defining the 
risks insured against had been filed ? Are only the standard pro- 
visions which the law says shall be inserted in every policy to be 
enforced ? In themselves they :?orm no complete contract. 

" T h e  plaintiff also questions the validity of the rider under the 
standard clause that--- 
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' No change in this policy shall be valid unless approved by the 
executive officer of the insurer and such approval be indorsed 
thereon.' 

"There are two answers to this claim. This clause is for the 
benefit of the company and may be and was waived by it. Further, 
the policy was not changed. At its inception it included the rider. 
All the papers together constitute the policy, and it is as agreed 
upon by the parties. This is the agreement which the agent was 
expressly authorized to make, and he was prohibited from making 
any other. The policy never had any existence except as it con- 
rained the agreement in the rider. 

" A  further objection (by the plain'tit~) is made that, under the 
statute, it is provided that no policy shall be issued, unless such 
portion of the policy as purports by reason of the circumstances 
under which a loss is incurred to reduce any indemnity promised 
therein to an amount less than that provided for the same loss oc- 
curring under ordinary circ-m.qtances shall be printed in bold-face 
type and with greater prominence than any other portion or text of 
the policy. I t  is said that the rider comes within this clause and 
is not printed in bold-face type. We cannot agree with this con- 
tention. The rider does not in any sense reduce an indemnity pro- 
vided for in the policy. I t  speaks of a case in which the policy does 
not apply. I t  is simply a limitation of the risk. Such is evidently 
the construction adopted by the insurance department, for a rider 
regarding hernia is in the same type, and, as it was filed, it must 
have met the approval of the superintendent." 

EIrIDElVCE DEFEATS RECOv~Y :n(l~orth America Ace. Ins. Co. 
vs. Hill's Admx., Court of Appeals of Kentucky, 906 S. W. Rep. 
I70.) The insured had an accident policy, the principal sum of 
which was payable for the loss of his life, 

"Provided such loss shall result from bodily injuries inflicted 
through external, violent, and accidental means, and solely and in- 
dependently of alI other causes, within thirty (30) days of the 
event causing such injuries, and only if such injuries shall occur: 
While actually riding as a passenger in a place regularly provided 
for the transportation of passengers only, within a railroad car, 
elevated, subway, or interurban railroad car, street car or steam- 
boat, provided by a common carrier for passenger service." 

His widow sued the insurance company, alleging that an accident 
had occurred to the insured, a traveling salesman, within the terms 
of the policy. The jury brought a verdict in for the amount 
claimed by the widow. The case was appealed by the company to 
this court, which found two grounds, both of evidence, which war- 
ranted a reversal of the judgment. 
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:First: The family physician was asked as a witness what the 
deceased had told as to the accident, and answered, 

"Tha t  while he was boarding a train the train started off sud- 
denly, throwing him violently, and as to him falling on the grip, 
or the grip falling on him, ] don't exactly recollect; I know the 
grip he was carrying was the cause of his injury indirectly." 

In commenting upon this e'lidence, the court says in its @inion: 

" B y  this answer the decea~ed himself was made to testify, not 
only as to the way and manner of receiving his injuries, but also 
that they were received while deceased was traveling upon a passen- 
ger train in a coach provided for that purpose, thus bringing the 
accident directly within the terms of the policy; for, according to 
those terms if the accident had not been inflicted while the deceased 
was thus circumstanced, it would not be covered by the policy. I t  
is a rule quite universally recognized that it is competent for a 
patient to give a history of his case to his physician, so as to enable 
the latter to render a proper diagnosis and give such treatment as 
the affliction demands. This, however, in the instant case, required 
no more than that the patient should have said to the physician 
that he had sustained an acci,]ent, wherein he fell upon his grip, 
or the grip fell upon him, naming the part of the body affected 
together with the symptoms following. I t  was by no means essen- 
tial for any purpose that the place where the accident occurred 
should have been mentioned. Perhaps the statement as to the 
place where the accident was ~eceived might have been admissible, 
if made immediately thereafter, so as to bring it within the familiar 
doctrine of the res gestae rule, but, having been made after the 
lapse of 16 days, it was clearly incompetent . . . .  

" I t  was competent to show by the physician what the deceased 
said concerning the manner in which he received his accident, and 
the place upon his body where it occurred, together with other in- 
juries he received, as well as the pain and suffering he experienced; 
but it was wholly incompetent to show that the accident was re- 
ceived upon a passenger train, as this could furnish no possible in- 
formation to the physician enabling him to any better diagnose or 
treat the case. I t  was a selfserv/ng statement, purely hearsay, and 
admissible under no rule of practice known to us." 

Second: The deceased's family physician testified the case was 
one of ascites, which could have been produced by such an accident 
as the deceased suffered. Two other physicians had operated te 
discover the cause of the decessed's illness. They found that he 
had a cancer (which is unrela~ed to ascites) of such a size that 
would require six months to ~Tow, while the deceased had died 
within a month of the accident. On this point, the court wrote: 
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" I f  the ascites condition which Dr. Spitzlberger (deceased's 
physician) was of the opinion existed had been demonstrated by 
the operation, there might be room for contending that his testi- 
mony would have been sufficient to carry the case to the jury; but 
the operation developed that the patient's condition was not pro- 
duced by the causes which he supposed to exist, but because of en- 
tirely different ones, which could not have been produced by an 
accident of such recent occurrence. We therefore conclude that the 
evidence was not only insufficient to authorize a recovery, but that 
it conclusively showed that the insured's death was produced from 
causes wholly independent of and existing prior to the accident. 

" O u r  conclusion is that insured's death was not produced by "tie 
accident which he sustained, even conceding that the accident did 
occur, and in such manner as to possibly and eventually bring about 
the conditions which the operation disclosed." 

VOT.V~TARV ExPoswE TO DANG~a :-:- (Archibald vs. Order of 
United Commercial Travelers, Supreme Judicial Court of Maine, 
104 Aft. Rep. 792.) The defendant order issued to the plaintiff's 
husband a certificate of insurance, payable in the event of death 
through external, violent and accidental means. The certificate 
was issued subject to the constitution of the order, which provided 
that benefits under the certificate did not cover voluntary exposure 
to danger. 

There was no dispute as to the facts, which showed that the in- 
sured was walking alongside a railroad track and was attempting 
to cross it when he was killed by the locomotive. 

In holding that the plaintiff could not recover, the court wrote: 

" T h i s  brings us to the interpretation of the clause ' voluntary 
exposure to danger.' What is its meaning as used in this contract 
of indemnity ? A definition so accurate in detail and yet so com- 
prehensive in scope as to meet all cases it is difficult, if not impos- 
sible, to formulate, and yet the essential elements can be stated. 

" The term is not synonymous with lack of due care or contrib- 
utory negligence. To give it that broad construction mould make 
of an accident policy a delusive snare. Many of the accidents of 
life are attributable to the want of due care on the part of the in- 
jured person. They may result from inadvertence, from ' thought- 
less inattention,' and yet they are within the contemplation of the 
contract. A mere passive negligence is not sufficient to constitute 
voluntary exposure to danger. I t  must ordinarily be active in its 
nature. The word 'voluntary' implies an act of the will. 

" I t  may therefore be said, speaking generally, that to render one 
guilty of voluntary exposure to danger he must have intentionally 
done some act which reasonable and ordinary prudence would know 
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to be dangerous. The ~erm implies both an intention to perform 
the act and a conscious willingness to take the risk which is ob- 
viously connected with it. The application of this definition to the 
case at bar brings i t  clearly within the inhibition. 

"Mr .  Archibald, in walking along the railroad tracks in the city 
of Lewiston, was voluntarily and unnecessarily walking in an ad- 
mittedly dangerous place. The peril was open and plain, his ex- 
posure to it  was voluntary, and he 4as injured by the very risk 
which he had chosen to take. The precise injury happened which 
there was reason to fear, The liability of passing trains was no 
hidden danger, but an apparent one. He was in fact a trespasser. 
• . . The company itself had posted a sign in that vicinity calling 
attention to the penalty under R. S. c. 57, § 67, for walking, with- 
out right, on the track or bridge. The fact that others were ac- 
customed to take the same course is immaterial in this action 
against the insurance company." 

"P~ssE~om~" T1~XVET,INa 0~ a P~ss : - - (United States Casualty 
Co. vs.  Ellison, Supreme Court of Colorado, 176 Pac. l~ep. 279.) 
The plaintiff's accident policy covered injury sustained " w h i l e  the 
insured was a passenger and "was in or on a public conveyance pro- 
vided by a common carrier for passenger service." The plaintiff 
had a railroad company as one of his clients and was riding on a 
pass on an automobile rebuilt so as to run on the rails when he 
was injured. 

The evidence showed that ~ e  car was also used as a passenger 
car for hire and not exclusively for the officers or employees. The 
court held that the fact that ~he plaintiff was travelling on a pass 
did not change his status as ~. passenger, that being settled law in 
nearly every jurisdiction. I t  further held that attorneys are not 
employees in the ordinary sen~e of that term and hence that plain- 
tiff was not an employee but ~,. passenger. The plaintiff's trip was 
on the business of other clieitts as well as the railroad company, 
which latter did not change his status as a passenger of the rail- 
road. The court affirmed the judgment in favor of the plaintiff. 

ccPoISON ~0LUNTARILY OR INVOLUNTARILY TAKEN":--(I~iley 
vs. Inter-State Business Men~s Ace. Assn., Supreme Court of Iowa, 
169 N. W. Rep. 448.) The insured had an accident policy, which 
exempted the association fm:m liability if death resulted from 
poison voluntarily or involuntarily taken. :He went to a drug store 
to secure a patent medicine mixture to give him relief, and drank 
the mixture there. He died within an hour from strychnine, which 
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could not be accounted for, as the mixture did not contain any 
strychnine. I t  was admitted that the deceased did not voluntarily 
or intentionally take poison, but the association urge4 that the 
claim was not payable even if he took it involuntarily, as provided 
by the exemption. 

In finding for the defendant association, the court concludes its 
opinion: 

~' Deceased could not have intended to ~ke a fatal dose of strych- 
nine. He did not voluntarily do so. Its presence in the mixture 
was unknown to him. There was no exercise of the volition or will 
in the act of taking the poison, except in so far as the same was a 
necessary part of the taking of the concoction. The poison was 
taken independently of his will or volition, and therefore involun- 
tarily. Thus construed, the language employed in the exception 
contained in the policy is given its usual and ordinary meaning. 
We cannot therefore escape the conclusion that the poison contained 
in the mixture and which caused the death of deceased was invohn- 
farily taken by him, and that the facts bring the case clearly within 
the exception of the policy, and that no recovery can be had 
thereon." 

W H ~  HEALTH I~SUEANC]'] BECOwES E~FNCTrW :--(Continental 
Casualty Co. vs. Hall, Supreme Court of Mississippi, 80 South Rep. 
335.) The plaintiff (Hall) took out a policy of accident and health 
insurance, in which the accident indemnity became effective imme- 
diately upon delivery but the health indemnity was not effective 
until thirty days thereafter. The health insurance part of the 
policy provided that if indemnity were payable for less than fifteen 
days that no indemnity would be paid for the first three days. A 
special rider was attached, reading as follows: 

" I n  consideration of the payment of an additional monthly 
premium of $.50, which is to be paid as is the premium of the policy 
to which this rider is attached, the company further agrees that in 
the event the insured shall sustain loss of time on account of disa- 
bility caused by sickness or disease so that indemnity is payable 
therefor under the provisions of said policy, then such indemnity 
shall be payable from the beginning of such loss notwithstanding 
the provision of said policy that some certain numb6r of days at the 
beginning of disability from sickness or disease shall not be covered. 

" This rider is subject to all of the provisions and conditions of 
the policy to which it is attached. I t  takes effect upon issue and so 
long as said premium is paid it continues in force concurrently 
with said policy but not extending in any event beyond it. I t  is not 
valid unless countersigned by a policy writer of the company." 
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Hall became ill on the date, of delivery of the policy, from which 
date he claimed that sick benefits were payable under the terms of 
the special rider quoted above. 

The court held that the contract was not ambiguous and that the 
effect of the special rider wai~ merely to make the indemnity pay- 
able for the first three days, where the period of disability was less 
than fifteen days. I t  also held that with the special rider attached, 
there still remained a period of thirty days after delivery in which 
the health benefits were not effective. At to the plaintiff's conten- 
tion that the agent had represented that the health insurance be- 
came effective upon delivery of the policy, the court held that he 
was simply a special or soliciting agent and without authority to 
change the terms of the policy. Judgment was thereupon entered 
in favor of the defendant company. 

BENEFIT FOR ACCIDElCTAL lqERl~IA:--(Conrad VS. Interstate 
Life & Accident Ins. Co., Supreme Court of Tennessee, 206 S. W. 
Rep. 34.) The insured's accident and health policy contained the 
following provision: 

" I n  the event of rheumatism . . . hernia . . . then in any such 
c a s e . . ,  the limit of the company's liability shall be a sum net ex- 
ceeding one month's indemnity" within a period of twelve months." 

The insured sustained an accidental hernia, upon which the de- 
fendant company paid him for one month's disability. The com- 
pany maintained that the ab6ve clause relieved it from liability for 
further disability and refused to pay file insured any additional 
benefit. 

The court commented upon this case being one of first impression 
in this state, although it had been frequently adjudicated by the 
courts of other states. I t  con:~trued the above clause as applying 
only to hernia arising out of natural causes; as to accidental hernia, 
it held that the clause did not limit the benefit to one month. The 
opinion cites with approval from another jurisdiction ~hat 

" a  provision in a policy that the insurance shall not cover injury 
or death from or due to hernia or rupture will not prevent a recovery 
for the death of the insured caused by rupture or hernia accidentally 
produced . . . .  I t  is, of course, possible so to frame a hernia clause 
as to exclude liability from hernia caused by an accident. T h u s . . .  
where the policy provided that 'where accidental injury results in 
h e r n i a , . . ,  the amount payable shall be one-fourth of the amount 
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payable shall be one fourth of the amount which otherwise would 
be payable.'" 

R~.~vm~ oF POT.ICY :--(Upton vs.  Travelers Ins. Co., Supreme 
Court of California, 178 Pac. Rep. 851.) The plaintiff had re- 
newed his accident policy in the defendant company from year to 
year until October 12, 1914, which was a legal holiday. He met 
with an accident the day thereafter and sought to recover on a 
~.umber of grounds, as %o each of which the court held in favor of 
the defendant. 

While the Ciyil Code of the state allows of any act which falls 
due on a holiday, to be done on the following day, an accident is 
not declared by the policy to be an act. The insured never availed 
himself of the option of renewal, hence the policy was not extended 
to cover an accident on the following day; the existence of the 
option was insufficient to extend the period of insurance. The 
acceptance of previous renewal premiums after the time had ex- 
pired was held not to operate as a waiver o f  the condition that 
premiums must be paid in advance. The policy provided that '" no 
agent has power to waive any condition of this policy" and the in- 
sured had no right to rely upon the agent's promise to call at his 
house for the premium. 

WORKMEN~S COMPENSATI01qo 

P~I~CIpAT. LIABL~ FOR DV.ATH OF SUB~PLOY:~E:--(American 
Steel :Foundries vs. Industrial Board, Supreme Court of Illinois, 
119 lg. E. Rep. 902.) The American Steel Foundries (defendant) 
made a contract with one Malone, whereby the la~er was to wreck 
a smokestack. Malone hired one Shaw to supervise the work, dur- 
ing the course of which Shaw was killed. The defendant had 
elected to come under the compensation act, and Malone had not 
taken out any c o m p e n s a t i o n  insurance and was solvent. The In- 
dustrial Board awarded compensation to Shaw's widow to be paid 
by the defendant. 

The defendant appealed from the award, which was confirmed by 
the court, which held ~ a t  under the terms of the hiring Shaw was 
not a partner but an employee of Malone. I t  also held that when 
a man is employed for one job only, that does not by itself make the 
employment casual, since the governing factor is the duration of 
service. Finally, the principal contention of the defendant that it 
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could not be held liable because the law applied only to cases where 
there was a contractor and ~ubcontractor, is disposed of by the 
court in the following language: 

" A  reasonable construction of the language used leads to the 
conclusion that it was not the legislative intention to limit the 
liability imposed by the secticn to contractors. The main purpose 
of the Workmen's Compensation Act was and is to provide compen- 
sation for injuries sustained b y  employees engaged in hazardous 
work. Evidently realizing thdt some employers are financially irre- 
sponsible and that the provisi)ns of the act would be of no benefit 
to the employees of such if their claims for compensation could be 
made only against their imm~diate employers, the Legislature em- 
bodied section 31 in the act, imposing liability for compensation 
upon every person who should contract with another to do or have 
clone for him work enumerated in the act as extrahazardous, and 
who failed to require the one -lndertaking to do the work to insure 
his liability to pay the compensation provided in the act to any 
employee who might be injured while engaged in that work in or 
about the premises of the one fgr whom the work was being done. 
The description of the person upon whom section 31 imposed liabil- 
ity included any person, firm, or corporation who 'contracts with 
others to do, or have done for him, them orit ,  any work enumerated 
as extrahazardous.' The defeadaut contracted with Malone to do 
the work of wrecking the smot:estack, which work was extrahazard- 
ous, and plaintiff in error therefore comes within the description 
of the persons upon whom liM,ility was imposed by the section." 

ST~ .T  RISKS :--(Render v~. It. C. Faber & Son Co., Court of 
Appeals of New York, 119 N. E. l~ep. 842.) The deceased em- 
ployee had been sent by the superintendent of the factory across the 
street to another factory owned by the same company to do certain 
work. After completing the work, on his return trip he fell on the 
snow or ice in the street and received injuries which resulted in 
his death. The State Industrial Commission awarded compensa- 
tion, and this appeal was made on the theory that the injury did 
not arise out of the employment, but arose from an ordinary street 
risk. 

The court affirmed the award and quoted with approval from a 
recent English decision the following extract: 

" ' I f  a servant in the course of his master's business has to pass 
along a public street, whether it be on foot, or on a bicycle, or on 
an omnibus or car, and he sustains an accident by reason of the 
risk incidental to the street, the accident arises out of as well as in 
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the course of his employment . . . .  The use of the streets by the 
workman merely to get to and from his work, of course, stands on 
a different footing altogether; but as soon as it is established that 
the work itself involves exposure to the perils of the streets the 
workman can recover for any injuries so occasioned.'" 

LIABILITY UNDER FEDE~L E3~PLOYERS' LIABILITY ACT ~--(]~rie 
R. Co. vs. Downs, 17. S. Circuit Court of Appeals, Second Circuit, 
250 Ped. Rep. 415.) The plaintiff was a brakeman, whose duties 
consisted of switching cars in inter-state and intra-state commerce 
in the yards of the defendant company. After assisting in switch- 
ing a string of cars, some of which were loaded with inter-state 
shipments, he was returning to his engine when he was injured 
and lost his right arm. There was. no brakeman or light on the 
car which struck the plaintiff. The defendant appealed from a 
judgment for $20,000. 

Some extracts from the opinion holdin$ plaintiff was engaged in 
inter-state commerce and which affirmed the judgment, are: 

"Inasmuch as the action has been brought under the Federal 
Employers' Liability Act, the first question to be determined is 
whether at the time of his injury the plaintiff was actually engaged 
in inter-state commerce. If  he were so engaged, we need not in- 
quire further. To maintain the action it must appear that at the 
time of the injury he was employed in moving or handling cars en- 
gaged in inter-state commerce, or performing an act so directly 
and immediately connected with the act of moving or handling 
such cars as to be a part of it or a necessary incident thereto. From 
what has already been said, it is apparent that he had been engaged 
in shifting a string of cars from Yard & to Yard E. I t  is conceded 
tbat some of the  cars in that string were engaged in inter-state 
commerce. Some of the cars contained freight transported from 
other states into the state of l~ew Jersey, and some of the cars con- 
rained freight which was being transported from the state of New 
Jersey to other states, and remaining cars contained freight which 
was being transported between points wholly within the state of 
New Jersey; and it was stipulated that the next switching move- 
ment, subsequent to the occurrence of the accident, which was made 
by the switch engine and switching crew to which plaintiff belonged, 
consisted in moving three cars containing coal which had been 
transported from the state of Pennsylvania into the state of New 
J e r s e y . . . .  

"Here the act prior to the injury was an act of switching cars 
engaged i~ inter-state commerce; and in returning therefrom to 
his engine his act was so immediately connected with his previous 
act as to be a necessary incident thereto . . . .  
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"There can be no question that this record discloses evidence 
~hich, if believed, fully justified the conclusion that the defendant 
was negligent. The evidence shows that defendant's employees, in 
their work in the yard where the accident occurred, constantly 
crossed the tracks, and that that practice was perfectly well known 
to all persons engaged in operating trains; and it was left to the 
jury to say whether defendant was conducting its business with 
oIdinary care and prudence, :if, with knowledge of this practice, it 
sent the car or set of cars down from the hump the night in ques- 
tion without any lanterns or )ights, and allowed them to come into 
collision with the stationary car that was standing on the track, 
pushing it a considerable di.~tance, and causing the injury com- 
plained of herein. It  was usual to send a brakeman on the cars, to 
control their speed and prevent their striking other cars with 
force . . . .  

" The jury ~as instructed at length concerning the assumption 
of risk and that the plaintiff assumed the ordinary risks inherent in 
his employment. The jury was informed that, when a man enters 
an employment, he assumes all the danger that comes from and 
only from the ordinary risks inherent in the character and nature 
of that employment, but that he does not assume the extraordinary 
risks . . . .  

" T h e  defendant asserts f ia t  the plaintiff was guilty of con- 
tributory negligence as a matter of law. The :Federal Employers' 
Liability Act has changed the law of common carriers by railroad 
as respects the effect of contributory negligence. The act abolished 
contributory negligence as a defense, and it now merely diminishes 
the damages. Act April 2~, 1~08, c. 149, § 3, declares that: 

" ' T h e  fact that the employee may have been guilty of contribu- 
tory negligence shall not bar a recovery, but the damages shall be 
diminished by the jury in proportion to the amount of negligence 
attributable to such employee.:" 

EXTP~TmU~ITO~rAn EPF~.CT :~(Indus'trial Commission of Colo- 
rado vs. Aetna Life Ins. Co., Supreme Court of Colorado, 174 Pac. 
Rep. 589.) Lynch, a resident of Colorado, was hired in that state 
by a Colorado corporation as a foreman to supervise construction 
work in several states. He completed some work in the state of  
Wyoming and received instructions to proceed to a city in the state 
of Idaho. He missed the reg~dar stage and accepted an invitation 
to ride on a friencl~s automobile to the railroad junction of another 
city in Wyoming. During thi., trip, Lynch was killed as the result 
of the automobile skidding. 

The court held that the accident arose in the course of his em- 
ployment, the nature of which required the deceased employee to 
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travel expeditiously from state to state; he had completed his duty 
in one state and was on his way to another state by automobile, the 
only remaining means of travel. The following extract from the 
opinion shows ~ae line of reasoning adopted: 

"Under the principle of compensation awarded and commanded 
by the state, the question of negligence is in no sense involved. The 
validity of these statutes, in so far as has been determined by our 
courts, rests upon the basis of a proper exercise of the police power, 
as being in the interest of the public welfare. The purpose pri- 
marily is to relieve the public of the burden of supporting injured 
workmen and their dependents, who may by reason of such injuries 
become objects of charity. The expense is to be treated as an addi- 
tional cost of the operation of business, and under our statute is 
collected by the s~ate from the employer in the nature of premiums, 
based upon the number of employees, wages paid, the character of 
employment, and other consideration calculated to establish a 
reasonable charge for accident insurance. This fund is designated 
as an insurance fund, from which the commission is required to 
make allowances to the workman and his dependents according to 
nature and character of the injury as provided an¢l detailed in the 
statute. 

" I t  is quite apparent that it was not the purpose of the law to 
hold the right of compensation to such strict construction of the 
term 'scope of employment,' as in cases of /or t  where the employer 
may be held to compensation for his own negligence. In fact the 
term ' in the course of employment,' used in the statute, may well 
be said to differ in meaning from the term 'scope of employment' 
as used in judicial determinations in negligence cases. In truth, 
the payment of compensation does not fall upon the employer at 
all, but is to be charged to the expense of operation of the business, 
and is therefore made a part of the cost of the product, as much so 
a~ the cost of labor, materials, and other actual expenses of opera- 
lion, so that this expense of insurance becomes ultimately and in 
fact a part of the price to the purchaser of the product and to that 
extent is paid by the public . . . .  " 

The court found some difficulty with the extraterritorial feature 
of this case and examined at length the decisions of courts of last 
resort in this country and abroad. After quoting from a number 
of these decisions, the court ordered an award of compensation to 
be made. I t  calls attention to the similarity of the Colorado Act 
to the New York Compensation Act and quotes with approval the 
opinion of the New York Court of Appeals, in the case of Matter 
of :Post vs.  Burgher, 111 1~. :E. 351: 

" '  The act, taken as a whole, in view of i~s humane purpose, 
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should be construed to intend that in every case of employment 
there is a constructive contract between the employer and employee, 
general in its terms and unlimited as to territory, that the em- 
ployer shall pay as provided by the act for a disability or the death 
of the employee as therein stated. The duty under the statute de- 
fines the terms of the contract. 

""Where, therefore, a resident of this State, employed by a cor- 
poration engaged in business in this state, is sent by his employer 
to perform work in another s~ate away from the plant of the em- 
ployer but under the employer's express direction, and while en- 
gaged therein is injured, he is entitled to compensation when in 
o~her respects he comes within the provisions of the law.'" 

Assc~rTIO~r OF RIs~:-- (Bay State St. Ry. Co. vs. Rust, U. S. 
Circuit Court of Appeals, Fir~st Circuit, 253 Fed. Rep. 43.) Rust 
was employed as a lineman to renew wires on the pole of the de- 
fendant railroad. While on a pole, through'lack of proper insula- 
tion, Rust received an electrical shock which killed him. The Rhode 
Island Workmen's Compensation Act abolished the three customary 
defenses of the e.mployee's I egligence, assumption of risk and 
fellowservant doctrine. The railroad urged that the deceased had 
assumed the risks of his employment, inasmuch as his contract of 
employment required him to work around obviously dangerous 
objects. 

This case is interesting in that the opinion is by a federal court 
of appellate jurisdiction, which construed it similarly to the Su- 
preme Court of the Sta~e. T~e railroad had not accepted the act 
and this was a suit at common law for damages, in which the jury 
handed in a verdict for the plaintiff. In affirming the verdict, the 
court stated: 

" I n  passing the Workmen's t~ompensation Act, the Rhode Island 
Legislature was dealing with a matter of public interest, for the 
protection of a great class of ,~ur citizens. Its legislation should 
not receive a narrow construction. The Legislature used the plain, 
broad language that in an action to recover damages for personal 
injuries sustained by accident by an employee, in the c~urse of his 
employment, it shall not be a defense ' that  the employee assumed 
the risk of the injury.' The Legislatu.re had before.it the well- 
known condition that there are the two ways which we have men- 
tioned by which an employee may assume the risk of injury; 
namely, by his acts and by his agreements. Nothing is brought to 
our attention which tends to the conclusion that the Legislature 
intended to exclude one way of assuming risk, and to permit an- 
other. Nothing before us lead~,, to the inference that the Leg~sla- 

2O 
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ture did not intend to exclude the entire matter of assumed risk, 
regardless of classifications as to the different ways by which a risk 
may be assumed. The Legislature may well have had in mind, also, 
that the master's liability depends upon negligence; and that evi- 
dence of negligence is often directed to what an employee is doing 
under his agreement of service." 

DIs~u~. Own E~tPLOY~fs Wo/~: - - (Pekin  Cooperage Co. vs. 
Industrial Commission, Supreme Court of Illinois, 120 lq. E. Rep. 
530.) The claimant (Rasor) was culling barrel staves when an- 
other employee at the same kind of work took some staves from the 
claimant's rack and placed them in his own. The claimant ob- 
jected in offensive language and the other employee, who had been 
drinking, became the aggressor in an encounter in which the 
claimant was injured. 

The court upheld an award of compensation to the claimant. On 
the subject of evidence, the court took the following position, which 
is that adopSed generally: 

" T h e  question is whether Rasor's injury, which was received in 
the course of his employment, arose out of his employment, and it 
has been argued as if we were to determine it from the weight of 
the evidence. Our consideration of the evidence is limited to the 
inquiry whehher the record contains competent evidence to sustain 
the award. If  the evidence in favor of the applicant sustains the 
award, the weight of the evidence to the contrary will not be con- 
sidered by the reviewing court. The determination of the facts 
upon contradictory evidence by the Industrial Commission is 
final . . . .  

"Rasor  clearly suffered in accidental injury in the course of his 
employment. I t  was a sudden and unexpected mishap, occurring 
outside of the usual course of events, without any design on his 
part, while he was engaged at his work. The compensation to be 
provided and paid by the employer under the Workmen's Compen- 
sation Act is not, however, for all accidental injuries which may be 
sustained by his employees in the course of their employment, but 
only for such as also arise out of the employment. There must be 
some causal relation between the employment and the injury. I t  
is not necessary that the injury be one which after the event may be 
seen to have had its origin in the nature of the employment. The 
courts administering compensation laws similar to ours do not dis- 
agree upon the interpre~atSon of the law, but in the great variety 
of circumstances which they are called upon to review, it is fre- 
quently difficult to make the application to the facts . . . .  

" A l l  the cases concur in the rule that the accident, to be within 
the Compensation Act, must have had its origin in some risk of 
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the employment. No fixed rule to determine what is a risk of the 
employment has been established. Where men are working ~o- 
gerber at the same work disagreement may be expected to arise 
about the work, the manner of do'ng it, as to the use of tools, inter- 
ference with one another, an4 many other details which may be 
trifiing or important. Infirmity of temper, or worse, may be ex- 
pected, and occasionally blown and fighting. Where the disagree- 
ment arises out of the employer's work in which two men are en- 
gaged, and as a result of it one.., injures the other, it may be inferred 
that 5he injury arose out of the employment. The dispute was con- 
cerning the employer's work in which the men were both engaged, 
and there is evidence tending to show that the claimant was not 
responsible for the assault." 

ACCIDENTAL DEATH ON SUNDAY IIoMEWARD B0VND:--(State 
& C. vs. District Court, Supreme Court of Minnesota, 169 N. W. 
Rep. 274.) The deceased employee traveled to solicit the shipment 
of grain to his employers, a grain brokerage corporation. He re- 
sided in North Dakota, and the corporation was incorporated in 
Minnesota, where he was hired. He was on his way home on Sun- 
day morning, when he found that railroad traffic had been sus- 
pended on account of a flood which covered the tracks. He went 
in a boat with several other men to cross the river, and all were 
drowned except one man. The other relevant facts are stated in 
the following excerpt from the opinion, which affirmed the award 
of compensation. 

" I t  is urged that decedent was not within the protection of the 
Minnesota Workmen's Compen~mtion Act at the time of his death, 
because it appears that he did not come to his death by reason of an 
accident arising out of and in the course of his employment; that 
at the time of the accident he h~d been through with his work since 
the preceding day; that there was no necessity for his getting home 
on Sunday; that in order to do so he undertook an extremely 
hazardous trip for his own pu:rposes, and not in connection with 
the business of his employers. We are unable to agree with these 
contentions. Decedent's duties required his traveling from place to 
place in his territory, which was several hundred miles from his 
employers' place of business. I t  was proper that he have some 
regular or fixed place for communicating with his employers. His 
home was near his field of labor. He made it his headquarters, as 
well as his retreat for over Sui~day, as he properly would, and as 
his employers must naturally have expected and intended that he 
should do. Indeed, all of the correspondence between them so indi- 
cates. We see no reason why he might not properly, and without 
stepping outside the scope of his employment, return to his home 
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from his field of labor on the Sabbath day .... We think the trial 
court was justified in finding from the evidence that decedent came 
to his death by reason of an accident arising out of and in the course 
of his employment. When he attempted to cross the river, the usual 
means of travel by rail had been abandoned because of the high 
water. The only available means of crossing was by boat. Others 
had crossed over safely by the same means on the previous day. I t  
was left to decedent's judgment as to how or where he might travel. 
He may have been somewhat negligent, but there is nothing to indi- 
cate an intentional or wilful want of care on his part. He was in 
the act of returning to the shore when the accident occurred. To 
justify a recovery under the statute, it is unimportant that the em- 
ployee might have been at fault, if not wilfully so . . . .  The record 
justifies the findings of the trial court." 

DEPENDENCY :--(Metal Stampings Corp. vs. Industrial Com- 
mission, Supreme Court of Illinois, 121 N. E. Rep. 258.) Compen- 
sation was awarded to the parents of the deceased employee. The 
employer appealed from the award on the ground that the depend- 
ency had not been proved. 

The following extracts from the opinion present the outline of 
the court's reasoning: 

"The only question presented and argued in this case is whether 
or not the deceased had, within four years previous to the time of 
his injury, contributed to the support of his parents, so as to en- 
title them to compensation under the provisions of section 7 of the 
Workmen's Compensation Act . . . .  If there is competent evidence 
in the record which, standing alone, fairly tends to prove that the 
deceased had contributed to the support of his parents, as aforesaid, 
within four years previous to his injury, neither the circuit court 
nor this court may question ihs sufficiency, as the question of the 
sufficiency of the evidence is not for the court . . . .  

"Paragraph (b) of section 7 of the Work-men's Compensation 
Act aforesaid provides as follows: 

" ' I f  no amount is payable under paragraph (a) of this section 
and the employee leaves any widow, child, parent, grandparent or 
other lineal heir, to whose support he had contributed within four 
years previous to the time of his injury, a sum equal to four times 
the average annual earnings of the employee, but not less in any 
event than sixteen hundred and fifty dollars and not more in any 
event than thirty-five hundred dollars.' 

"Under this paragraph it is not necessary that contributions by 
a child in support of his parents should be in excess of the child's 
own cost and expense before the parents would be entitled to re- 
cover compensation for his death, as contended by the employer. 
I t  was the duty of the parents to support the deceased until he 
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reached the age of majority, and within the meaning of the statute 
the child contributes to the support of its parents when it con- 
tributes a substantial sum to the support of the family, although 
that sum is less than the actual cost and expense of its support and 
maintenance if the child is a minor or in a condition to demand 
legal support from its parents. I t  is not necessary that the parents 
be dependent upon such deceased child or that his contribution to 
their support have any regularity . . . .  If it were necessary in this 
case for the proof to show that the parents were dependent upon 
the deceased for support or that they were particularly dependent 
upon him for support--/.e., that his contribution to their support 
was greater than the cost and expense to the parents for his support 
~ t h a t  showing is clearly made in this record for the three years 
preceding his death. 

" A s  the evidence in the record is ample to sustain the finding 
and award of the Industrial Board, the judgment of the circuit 
court is affirmed." 

P~I~AI~Y CAUSE OF DEAT~ :--(Eggers Veneer S. Co. vs. Indus- 
trial Commission, Supreme Court of Wisconsin, 170 N. W. Rep. 
280.) The deceased employee, who had been suffering from ~up- 
ture for seven years, was injured when an elevator in which he was 
riding in the performance of his duties, dropped some distance. 
The fall aggravated the rupture, which resulted in his death the 
next day. The employer contended that the employee's death was 
caused by the defective truss he wore. The employer appealed from 
an award of compensation made to the employee's dependent. 

The court's rulings upon the ~rarious objections made to the award 
follow: 

" T h e  employer made and filed a report of the accident, pursuant 
to the rules of practice of the Industrial Commission (rule 2), 
stating that the elevator operaf~,r lost control of the car and that it 
dropped to the bottom; that Le~perance was in the car and was in- 
jured. The contents of this report are competent and establish a 
prima facie case . . . .  

" The evidence of the attending doctor is, in substance, that the 
deceased informed him, when he was called to his attendance within 
about an hour after the alleged accident, that the drop of the ele- 
vator hurt him, and that when he examined the injured intestine 
and the imperfect truss he concluded that the shock caused by the 
drop of the elevator was the primary cause of the injury to the 
intestine. This evidence is of such substantial character that a 
reasonable conclusion can be dr~wn therefrom that the injury was 
proximately caused by the accident . . . .  
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" T h e  objection that the employer's report of the accident was 
not formally offered in evidence is not well taken. The employer 
was fully aware of the contents of this report. If any corrections 
thereof were deemed necessary, they should have been brought to 
the attention of the commissioners upon the hearing. The proceed- 
ings before the commission are not ~o be hampered by useless for- 
malities nor technicalities. (Citing cases.) 

" T h e  record clearly sustains the circuit court in holding that 
the award is sustained by the evidence. The judgment is affirmed." 

DISOBEDIENCE OF ORDERS LEGALITY OF EMPLOYMENT :--(Frint 
Motorcar Co. vs. Industrial Commission, Supreme Court of Wis- 
consin, 170 N. W. Rep. 285.) The deceased employee (Healey) 
was a mechanic assigned to work at motorcars. Automobile and 
motorcar races were held on a Sunday, in which his employer en- 
tered several motorcars. Each company entering cars was allowed 
certain space called the pit, inside the track. The deceased was 
given charge of his employer's space and cars and was instructed to 
remain there and to work at the cars. One of the employer's ears 
stopped near the pit, and Healey, seeing the car stop, ran up to it 
and was killed by another car. Compensation was awarded the 
widow, over the objections of the employer, the appellant in this 
court. 

In affirming the award, the court wrote: 

"Pr ior  ~o the day of the injury, Healey, deceased, was in the 
employ of appellant under the Compensation Act and at the time 
of the injury was performing services growing out of and incident 
to his employment, unless it can be said that because he left the pit 
provided for him during the races he thereby got outside of the 
course of his employment. The contention of appellant is that, 
because Healey left the pit provided for him and went upon the 
track where he was killed, he was not at the time of the injury 
within the course of his employment; hence no recovery could be 
had. We regard this contention untenable. The mere fact that 
Healey was instructed to remain in the pit, and that he violated 
such instruction, did not put him outside of the scope of his em- 
ployment . . . .  

" W e  are satisfied that deceased was at time of the injury acting 
within Me scope of his employment, and the mere fact that he dis- 
obeyed orders does not defeat recovery . . . .  

" I t  is also insisted that because the accident occurred on Sunday 
there can be no recovery. 

" T h e  contract of employment with Healey was made prior bo the 
day of the accident, and on the day of the accident and prior thereto 
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the relation of master and servant between appellant and Healey 
existed, as well as the duty imposed by law upon appellant to make 
compensation for injuries arising out of the relation existing by 
force of the Workmen's Com]?ensation Act. 

"The fact that Healey was: violating the Sunday law cannot de- 
feat recovery, because it did not contribute to the injury. The right 
of recovery was fixed by the ~tatute, and the relation lawfully ex- 
isted between appellant and Healey at the time of the accident . . . .  " 

~[ISCELLANEOUS. 

CONSTRUCTI01~ OF ':  I~EPAIt;8" UNDER ELEVATOR LIABILITY IN-  

suP~NcE:--Finding vs. Ocean Acident & Guarantee Corp., Su- 
preme Court of Colorado, 177 Pae. :Rep. 14~.) The defendant 
corporation issued an elevator • liability policy to the plaintiff, pro- 
tecting him "against loss from common law or statutory liability 
for damages on account of bodily injuries, fatal or non-fatal, acci- 
dentally suffered while this policy is in force, by any person or per- 
sons while in the car of any elevator mentioned in the schedule 
hereinafter contained, or in the elevator well or hoistway of same, 
or while entering upon or alighting from the elevator car." The 
policy contained the following exception from liability as to "any 
person while making additions to, alterations in, or engaged in the 
construction, demolition or e~traordinary repair of any such ele- 
vator or the building or structure in which it is contained; but 
ordinary repairs to any such elevator, its shaft or attachments will 
be permitted provided no elew,.tor shall be run or used while it or 
the shaft in which it is operated are undergoing such repairs." One 
of the plaintiff's employees was scraping off the paint preparatory 
to repainting the elevator, wtten he was killed. The employee's 
widow sued and the plaintiff paid her $5,000 after judgmen t. This 
suit was brought to secure reimbursement from the insurance 
company. 

The court construed repairs to mean a restoration to a sound 
state after partial destruction or decay and held that painting did 
not come within the definition of repairs. Judgment was rendered 
for the plaintiff, with an opinion concluding: 

" I t  is apparent that, under the rules of construction applicable 
to insurance contracts as above stated, we cannot say that the 
special agreement relied on avo::ds the general indemnity under the 
policy, without doing violence b the generally accepted meaning of 
the words used in such special a~eement. 
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"The  indemnity provision in the contract is broad, sweeping, and 
stated in language that cannot be misunderstood. There is no 
good reason why the exception or special agreements with which it 
is hedged about should not be written in language with equally 
explicit meaning, and with equal freedom from the necessity of in- 
terpretation or construction by a court. 

"The  purchaser of an insurance policy is required to do no more 
than to read its provisions in the light of the ordinarily accepted 
meaning of its words and terms. 

"The  law does not look with favor upon exceptions to the plain 
provision of indemnity, couched in language of doubtful and uncer- 
tain meaning, and courts will not supply by implication a meaning 
to such an exception, not clearly and unmistakably expressed by its 
terms." 

PROMISSORY WARRANTY IN FIDELITY INsUl~ANCE:--(Fide]ity & 

Deposit Co. vs. Kane, Court of Appeals of Kentucky, 906 S. Rep. 
649.) In 1905 the American Surety Company insured the People's 
Bank against the dishonesty of the bank's cashier, Young. One of 
the representations of the bank in its application for the bond was 
that its directors would examine the cash and securities and com- 
pare them with the books each week. The representations were 
warranted in the bond to be true. The bond ran for one year and 
was annually renewed after the bank filed with the surety company 
a statement that its cashier had honestly accounted for all the bank's 
property and was not in default. 

In 1913 the American Surety Company was reinsured by the 
Fidelity & Deposit Co~npany, which secured from the bank the 
following signed statement: 

"Employer's Certificate. 

" I t  is a~eed that the information previously furnished by the 
undersigned to the American Bonding Company of Baltimore, 
:Yfaryland, regarding the above-named employe, his duties and em- 
ployment, and the supervision exercised over the work and acts of 
the employe, shall be warranties, and shall constitute the basis of 
and form part of the bond, or any continuation or continuations 
thereof, that may be issued by the Fidelity & Deposit Company of 
Maryland, to the undersigned, in behalf of the employe, whose 
application appears above. 

"As  employer, the undersigned certifies and warrants that the 
employe has always faithfully, honestly, and punctually accounted 
for all money and property in his custody or under his control, and 
has performed his duties in an acceptable and satisfactory manner. 
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We know of nothing in his habits affecting unfavorably his title to 
confidence, and we know of no reason why a guarantee bond in his 
behalf should not  be issued." 

The Fidelity and Deposit Company then became ¥oung's surety 
to the bank, for one year commencing on July 1, 1913. The bond 
provided that the bank must claim within ninety days after knowl- 
edge of any dishonest act by its cashier; that there should be no 
liability ~or ¥oung's dishonest acts committed after the bank had 
knowledge of previous dishonest acts but had failed to ~nake any 
claim. 

The cashier permitted overdrafts by certain depositors, and every 
time informed the discount committee, consisting of several direc- 
tors, at their weekly meeting. The committee ordered him several 
times to collect the overdraftt, and to stop the practise. The same 
state of affairs was reported at each meeting for several years but 
the bank failed to report the overdrafts to the surety company. 
The state bank examiner reported the overdrafts to the directors, 
who caused them to be co]lect:ed. At two subsequent examinations 
by the state bank examiner, tie found there were overdrafts which 
were known to the directors. The cashier then adopted the plan of 
keeping two ledgers, to conceal the true balances of the bank's 
depositors. A bookkeeper called the attention of the bank's presi- 
dent to the two ledgers and t:he latter asked the cashier ~or an ex- 
planation in the presence of several of the directors. The explana- 
tion was accepted as satisfactory, although no effort was made to 
examine the contents of either ledger. When the bank failed, the 
amount of overdrafts was greater than the amount of the bond. 
Suit was brought by the ban~:ing commissioner to recover the face 
of the bond, $5,000, from the cashier and the surety company. 

The court held that the surety company was not liable. The 
opinion is given in full, as an exposition of the principles involved. 

"The execution of a bond to indemnify an employer against the 
dishonesty of his employe is denominated fidelity insurance, and 
section 639, ETy. Star., has been consistently held to apply to an 
application for such a bond. T h e  purpose of that statute was to 
prevent an insured from losing-the benefits of his insurance, be- 
cause of either a representation or warranty which was not fraudu- 
lent or material to the risk. The statute requires ' all statements 

"and descriptions' in any application for a policy of insurance to be 
held and construed to be representations, and not warranties. Any 
misrepresentations made in the application will not defeat a recov- 
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ery upon the policy, unless they are material or fraudulent. The 
representation made in the application to the American Bonding 
Company, and which was agreed should be considered in the appli- 
cation for the bond executed by the Fidelity and Deposit Company, 
contained the undertaking that, if the cashier handled cash or 
securities, the cash and securitSes would be examined and compared 
with the books, accounts, and vouchers once each week by the 
directors of the bank. The cashier handled all the cash and securi- 
ties. This representation is what is termed a promissory repre- 
sentation, and is an assurance to the insurer of the degree of super- 
vision which the insured will take aver the duties intrusted to the 
employe, and his opportunities to commit the acts against which 
the employer is to be indemnified. A failure to strictly comply 
with a representation does not prevent a recovery upon the bond; 
a substantial compliance is sufficient. To prevent a recovery upon 
the bond, in the instant case, upon the ground that the bank had 
not complied wit~ the promissory representation above stated, it 
would be necessary to show that the directors failed to substantially 
comply with the promise, or failed to use ordinary care in examin- 
ing the books, accounts, vouchers, moneys, and securities of the 
bank. The degree of care required by the directors is that degree 
of care which ordinarily prudent directors, similarly situated, 
would use under similar circumstances (citing cases). If  the di- 
rectors failed to substantially comply with the representation to 
examine the securities and moneys, and compare them with the 
vouchers, accounts, and books, and did not exercise the care in the 
examination, no recovery upon the bond should be had. The ex- 
aminations made, which were not once in each week as represented, 
unless the actions of the discount committee could be held to be" 
substantially a compliance with the promise by the directors, con- 
sisted of an examination of the notes held by the bank. No count 
of the cash on hand was ever made by any officer or director, either 
during or before the term of the bond sued on. No examination of 
the checks given by depositors upon the bank was ever made, nor 
comparison of them with the accounts, nor any comparison of the 
money or securities with the accounts or checks, was ever made. 
A statement of the condition of the bank was, on the occasions of 
the meetings of the discount committee, and on the meetings of the 
directors, presented by the cashier, which consisted of a statement 
of the gross amount of the assets and liabilities of the bank, which 
was looked at by the directors. This was merely taking the word 
of the cashier, and did not amount to an examination, nor an at- 
tempt at an examination. There is no question of the exercise of 
ordinary care in the examinations, when really no attempt at an 
examination was ever made by the directors. Although the direc- 
tors were persons not skillful in the keeping of books, this does not 
excuse them from failing, in good faith, to attempt to make the 
examinations, and it is difficult to see how such a want of knowl- 
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edge of bookkeeping could exist, with the directors of a bank, that 
they could not tell, by weekly examinations, when an account was 
overdrawn, when the books showed same to exist. The president of 
the bank shows, by his testi:aaony, that when informed by the ex- 
aminer that overdrafts existed, that he was capable of looking into 
the books and discovering them, as he testifies that he did so. 

"The representation mad~ in the application to the Fidelity & 
Deposit Company to execute the bond, which covered the last year 
of the cashier's services, to :;he effect that the cashier had always 
theretofore faithfully, honcs;ly, and punctually accounted for all 
money and property in his Custody or under his control, and had 
performed his duties in an acceptable and satisfactory manner, and 
that the president of the bank knew of nothing in his habits affect- 
ing unfavorably his title to confidence, and knew of no reason why 
a guaranty bond, in his behalf, should not be issued, was a state- 
ment relative to present and past facts. When this statement was 
subscribed, and designed to induce the appellant (surety company) 
to become the surety of the cashier, and thereby insure his honesty, 
the president, who signed it, and all of the directors, knew that the 
cashier had, repeatedly and continually permitted the depositors to 
make overdrafts without their consent, and contrary to their express 
directions. In fact, they had been informed of his habit in this 
regard every week for several years, and at the first examination by 
the examiner, as before stated, they had been informed that the 
cashier had permitted overd::afts in the sum of several thousand 
dollars, and had found same to be true. Hence, if the act of the 
cashier in permitting an overdraft was a dishonest one, as is con- 
tended, the conclusion cannot be scaped that the president, when he 
signed the above statement ~o induce the execution of the bond, 
knew that the statement was untrue. The best that can be said for 
him is, as he says himself, that he signed the representations with- 
out troubling himself to find out what was in it. I t  is scarcely be- 
lievable that the appellant would have executed the bond, if the 
president and directors had given to it the information they then 
possessed to the effect that the cashier had theretofore, for years, 
contrary to their wishes and directions, permitted, in the language 
of the president, 'Tom, Dick, Harry and the Devil' to make over- 
drafts upon the bank. The question of good faith does not enter 
into the consideration of this representation, as the president proves 
that he knew the statement te be false. As to a frau/iulent repre- 
sentation, in an application fo~ fidelity insurance, if an employer 
makes a false answer knowingly, about a matter material to the 
risk, and the answer is relied upon and induces the execution of the 
bond, it is fatal to a recovery upon it. If an employer makes a false 
answer, not knowing whether:or not it is true, and without having 
used due diligence and precaution to learn the truth, such an answer 
is fraudulent, and will likewi~,;e defeat a recovery, when the answer 
is relied upon by the insurer." 
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ABSTRACT OF THE DISCUSSION OF THE PAPERS :READ AT 
THE PREVIOUS ~¢~EETI~G. 

:ESS:ENTIALS OF FA:~t:ILY STATISTICS--EDWII~" W. KOPF. 

VOL. V, PAG~ 64. 

~VRITTEI~ DISCUSSION. 

MR. L. W. HATCH : 

One of the encouraging signs of progress in the field of sta- 
tistics of late is the increasing number of studies of sources and 
methods for particular subjects, as distinguished from treatises on 
statistical sources and methods in general. Progress toward more 
adequate statistical material, better methods of handling it, and 
more effective presentation of results, is bound to be aided, and is 
in the long run largely dependent upon such specialized studies. 
As an example of such a study, l~[r. Kopf's paper on the Essen- 
tials of Family Statistics is, therefore, to be welcomed. Further- 
more, this paper has additional interest from the fact set forth in 
a footnote to the title that the paper is an excerpt from a manual 
which the author has in preparation on Essentials of Social Sta- 
tistics, a title of sufficiently broad implication to indicate a very 
ambitious undertaking, involving, it would seem, a whoIe series of 
studies of individual subjects like this one of family statistics 
which is before us. 

I shall put my comments on Mr. Kopf's paper under two heads, 
first, as to substance, and second~ as to manner of presentation. 

As to substance, the paper is mainly an enumeration and critical 
description of classes, sources and arrangement of statistical data 
relating to the family. For such a presentation in a s~a~istical 
"manual," a prime quality to be expected is fullness of treatznent. 
On this score I have only favorable comment to offer here. One 
cannot fail to be impressed by the extent and detail of knowledge 
of the subject which the author displays, knowledge based evi- 
dently on both original study of his subject and acquaintance with 
literature concerning it. I must confess that my ow~ knowledge 
of the field has not been sufficient, nor have I had riffle to make 
critical investigation for the purpose of this discussion, to enable 
me to judge the matter fully, but to the best of my ~udgment, ]~[r. 
Kopf's presentation is exhaustive. 

In two aspects, however, the substance of Mr. Kopf's paper does 
not impress me so favorably. One of these has to do with those 
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portions of the paper which present fundamental analyses of sub- 
jects as bases for classifications of material. :Here there is occasion- 
ally evidence of loose generalization, and obscure statement. Of 
several examples of what I refer to which might be cited, only one 
is here noted. On p. 65 is l~he statement without supporting evi- 
dence or reasoning, that "N.) other social units (besides the fam- 
ily) woulcl be possible without the basic social unit of the family." 
If  this means that all other Social units are built up upon family 
units, it is a generalization which is not true. There is one sense 
in which it is true, namely in the sense that the family is the means 
of reproducing individuals, s0 that without it there would be no in- 
dividuals to form social unit:s. If  that is the idea intended, it is 
obscurely and ambiguously ezpressed, in addition to being a truism 
hardly worth stating. 

A second criticism of the substance of ~[r. Kopf's paper which I 
am moved to make has to do with a number of statements concern- 
ing the significance of the different kinds of family statistics for 
the actuary and insurance ~,.tatistician. These are for the most 
part so brief and have so much the character of mere addenda at 
the close of discussion of the various topics as to weakeu their 
force. In view of Mr. Kopf's announcement that his Manual of 
Social Statistics is designed for use of persons intending to become 
associates of the Casualty Actuarial and Statistical Society, this is 
particularly unfortunate. I t  would seem as though for that pur- 
pose greater pains and space should have been devoted throughout 
his paper to this aspect of his material. 

Turning from substance t(, manner of presentation, it must be 
said that Mr. Kopf's paper is open to really serious criticism. 
Without the least inclination to be captious, and solely with a de- 
sire to be helpful, I feel that I must speak rather frankly. To put 
the matter in a word, the pa~er suffers not a little from inaccurate 
and incorrect use of words~ clumsy sentence construction, and 
obscure language. Here are ~ome examples of such defects. 

On p. 68 is the expression "Auxiliary statistical facts on mar- 
riage . . . are at present articiputions," which a more accurate 
use of words would render, "Auxiliary statistical dat~ on mar- 
riage . . . can only be anticipated at present." 

On p. 65 it is said "Through it (the family) the individual is 
brought from a disintegrated state into elementary ethical rela- 
tions," in which "disintegrated" is incorrectly used for "isolated." 

On p. 70 is this sentence: "I t  is hoped that they will meet the 
social statisticians fraternally by giving the proposal the most 
serious consideration, thus to show their appreciation of one of our 
vital needs," the last clause of which is of most clumsy (if not quite 
incorrect) construction, the ~bvious remedy being to change the 
words ~'thus to show" to '~ and thus show." 

On p. 71 following and in explanation of the statement that 
"the sacrifices and hardships entailed by marriage and the obhga- 
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tions of family are a powerful cultural and selective force" is this 
sentence: "They insure the persistence of ethical characters in 
rugged individuals who take upon themselves this primary form of 
human association, and virtually guarantee the elimination from 
the race stream of some of the ethically unfit, by means of the 
' defense reaction' of individual selfishness engendered in the latter 
individuals by the prospect of sacrifice." I t  certainly requires 
more than one reading to free the meaning of the latter part of 
that sentence from obscurity. 

These shortcomings of language may perhaps be regarded by 
some as not of major importance. NeverSheless, of all the sciences, 
statistics should aim at the highest standards of clear and accurate 
expression, and to maintain such should be a constant endeavor of 
our Society. Both for this reason, and because I regret to see so 
rich material as Mr. Kopf's paper contains, marred in the presen- 
tation, I have been impelled to inject some literary criticism into 
this discussion. 

~ R .  ev.oRG~. B. B U C k :  

Mr. Kopf's paper, while of particular interest tm the social sta- 
tistician and developed largely from his viewpoint, presents a sub- 
ject which I believe will demand of the actuary increasing attention 
in the future. The need for adequate social statistics in this coun- 
try is especially appreciated by those actuaries who are at present 
confronted with the necessity of adapting for use the meagre data 
of thls kind that are available, in an endeavor to meet in some 
practical fashion the requirements imposed by certain existing 
social legislation. 

When consideration is given to the probable future development 
of various forms of social insurance, the value of laying a sound 
foundation for the compilation of required data as outlined by Mr. 
Kopf becomes doubly apparent. Such statistics will, undoubtedly, 
afford a basis for testing the actual operation of considerable social 
legislation and for prognosticating its future development. As a 
result, more careful and scientific work in the preparation of such 
le~slation will be possible and a considerable amount of exper- 
imenting in this field, which is now necessary may be avoided. 

Mr. Kept presents a very careful and scholarly exposition of the 
scope and requirements of this field of statistics. I feel that there 
is little that I can add, unless it be from tha~ point of view with 
which I am most familiar, that is, from the point of view of the 
actuary of an employee's benefit or pension fund. Mr. Kopf 
refers ~o the fact that family statistics are fundamental to the 
practice of compensation insurance. They are similarly funda- 
mental to the scientific operation of the majority of pension and 
benefit funds. 

The public expects every policemen's and firemen's pension fund 
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to provide pensions for widows and orphans. Public employees 
in other occupations, involving similar or extra hazards expect to 
be covered by like benefits. These benefits many times cover, not 
only payments on account of accident, similar to compensation 
benefits, but supplementary benefits on account of disability or 
death through other causes. Many of the large industrial funds 
offer as complicated a system of benefits. To make valuations of 
these funds, the probabilitie's of marriage and remarriage, the 
probability of issue, the number and ages of children within family 
groups, related to ages of mother and father should all be available. 

A wealth of information on this subject in this country would 
now be accumulating, had such funds been operating scientifically. 
Unfortunately, however, the usual procedure in the history of 
these funds has been not to make actuarial valuations of cost, and 
therefore no need for recording basic statistics has been felt. In 
the future, as more scientific methods of operation are adopted, 
both the municipal and indu,~trial fund are going to furnish val- 
uable sources for these data. The statistics of the Scottish Widow's 
Fund as prepared by Mr. ttewat, are ~. notable example of the val- 
uable data along these lines, which might be available through the 
proper operation of the benefit fund. 

At the time of the valuation of the New York City pension 
funds in 1914=-1916, no general data could be found upon which 
to predicate a valuation of a fund providing pensions to children 
who might be left by an employee dying in service. The United 
States census compilations presented no data such as are suggested 
by /Cir. Kopf to furnish a ba~'ds for work of this character. The 
data which could be obtained in relation to workmen's compensa- 
tion did not cover the problem. The only data available which 
would furnish a basis for such a valuation were those collected in 
connection with European benefit funds. Fortunately, the New 
York Service was of a size to justify the preparation of a complete 
set of tables to use as a basis for deriving the various probabilities 
needed in the valuation of benefits to the families of employees. 
In connection with the reorganization of the New York City funds, 
an adequate system of recording data will be installed and these 
tables will be ~dded to and corrected as the experience develops. 

I note that Mr. Kopf states that he will discuss the analytic 
processes and the graduating and testing of data in an additional 
and later paper. I hope he ~!11 also give us an indication of the 
general form of the tabulations of data which he believes should 
be made. Such a discussion will be of great value because the 
processes employed become somewhat intricate if we are to obtain 
results such as Mr. Kopf recommends. The practical use of the 
data after being obtained is ~,vmewhat complex and tedious. I 
know of cases, where, after ob';aining the major part of the data 
required for use, the calculator has abandoned his basis in favor of 
some arbitrary assumption which would facilitate his calculations, 
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either because of t ie lack of time or because he is not familiar with 
the procedure that might have been followed. 

The desire to follow the path of least resistance, or unfamiliarity 
with processes of tabulations and calculations often causes those 
not primarily concerned with the use of data, to discard certain 
valuable collections as a by-produc~. I mention "by-product" in 
the sense of data of possible future value for which there is no im- 
mediate need, ~hieh is collected along wiVh other information 
actually required, with the idea in mind that its collection does 
not involve any additional expense, and yet may make available 
for future tabulations and use, data which might otherwise be lost. 

I believe that thework that Mr. Kopf is accomplishing through 
this paper and the one proposed will be valuable to both the student 
and actuary who may undertake statistical work of this character. 

~fR. BRUCE D. MUDGETT : 

Mr. Kopf's paper on "Essentials. of Family Statist~ics" .is 
planned as part of a manual on social statistics for the use of stu- 
dents preparing for the examination of the society. The scattered 
and fragmentary character of the statistical materials which are 
needed for these examinations has made imperative the preparation 
of such a manual if students from widely separated parts of the 
country are to have access to the facts. The paper will be con- 
sidered in the light of its fulfillment of this purpose. 

Such a manual, or textbook, should first attempt to give the stu- 
dent a broad general view of the field, and should then deal with 
specific details with reference only to their relationship to, or bear- 
ing upon, the larger aspects of the subject. I t  should, in short, 
present a fundamental theory as a basis for the study of particular 
s~atistical practice. 

The principle here stated has been adhered to in Mr. Kopf's 
paper, which deals with social statistics of the family. The dis- 
cussion is devoted mainly to three phases of the subject, family 
formation, family disintegration, family functioning. I t  presents 
under the three subdivisions the sources of materials; statistical 
particulars available and needed; and tabulations and ratios used 
to throw each problem into relief and does not confine itself to data 
of value solely to the insurance actuary or statistician. The ref- 
erences to fuller discussions by other authors are valuable in a 
paper of this character. 

Considering the paper from the standpoint of the student, its 
compactness, though necessitated by its brevity, may offer a dif- 
ficulty, in that the particular problems in which the student is most 
interested, especially the insurance problems, are not discussed at 
sufficient length. Possibly the fuller discussion might be ,made a 
part of the present paper, possibly continued in another and more 
advanced textbook. The following is an illustration: birth st~ 
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tistics are stated to be value.ble to the insurance statistician for 
computing the "exposed to risk," or population, at ages under five 
years for the construction of life tables. For the prospective actu- 
ary who is not already worki:ag in an insurance Office and on just 
such a problem, the presentation will be inadequate, and to famil- 
iarize himself with this use of birth statistics the examinee must 
go to other sources. This he will in many cases be unable to do. 
Students who have this preliminary knowledge of the method of 
constructing a life table will be much less troubled by the mazes of 
actuarial formulse with which he meets in the actuary's office. 

This statement is intended less as a criticism of the present 
paper than as a plea that the further work be done and that the 
methods of utilizing such statistics in insurance offices be made 
more generally available. The present paper is a scholarly piece 
of work and has made the proper approach to the subject. 

?~R. EDWIN W. KOPF : 

(AUTHOR'S REVIEW OF DISCUSSION.) 

There is evidently need for a manual on the statistical founda- 
tions of casualty and social insurance science. The older schools 
of statistics and actuarial science dealing with life contingencies, 
had need for little more ths:n the facts of human aggregation. 
Their interest was confined ]a:gely to two facts,--the first, that an 
individual was simply a member of a group regardless of whether 
that individual bore any social relation to any other member or 
not; the second fact was the contingency of individuals leaving 
~he group by death. And so, there has been, until recently, no need 
for a statistical and actuaria}, science concerned with more than 
the mere fact of aggregation,--grouping. 

The issues as to social policy and programme raised in casualty 
and social insurance, however, deal with more than the elementary 
fact of grouping or aggregation. The emphasis is placed upon 
the kind and extent of azsoc~tio~ of individuals within a group 
and the effect of certain insur~Lble incidents upon such associations. 
Many social mishaps destroy association between individuals and 
produce compensable losses, but the persons affected still stay 
within a demographic group. The casualty and social statistician, 
therefore, requires not only the data on human aggregat~or~ but 
also the facts of assodation 8mong men for purposes of growth, 
advancement, reproduction, de:tense, and force. We must be care- 
ful to note that a fact is not a sodal fact unless both aggregation 
and association are demonstrated. A social statistics suitable for 
the casualty and social insulance student must, therefore, deal 
with the several social units,--their enumeration and description 
in order of genetic importance of the several elementary forms of 
association within the 'c aggregates" of the older statistics. I t  
must define and describe the various social structures, their 

21 
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makeup, functioning, pathology and treatment. A simple nomen- 
clature, borrowed from the best elements of the newer sociology, 
will have to be agreed upon. This social statistics will then become 
the research tool of the inductive sociologist, the statistician in the 
insurance sciences, and the legislator. In a manual thus devoted 
to bringing the statistics of casualty and social insurance closer to 
modern sociology, more space must be given to discussion of such 
a subject as statistics of the family than has been possible in this 
short article. I t  will be required, also, to go into greater detail of 
explanation of such points as the use of birth statistics (data of one 
phase of family function) in the compilation of life tables. The 
statistical needs of specialists in pension, sickness, invalidifly, ma- 
ternity insurance and other subjects in our field must also be con- 
sidered in the required detail. Our mathematical friends will find 
ample opportunity for employment of their special gifts. The 
theory of multiple skew correlation, for instance, awaits only a 
supply of social data and the properly qualified man. 

We may hope soon to get rid of the Spencerian mechanical view 
of society and of some of its misstated and misunderstood prob- 
lems, when ~ve add to our notion of Society as a structure of aggre- 
gates, the more advanced idea that Society also comprehends the 
causes, forms and results of the associations of individuals. Dr. 
Hatch mentions a fault in the manner of presenting the argument 
for family statistics. More attention should be paid, as Dr. Hatch 
has indicated, to the clearness, ease, elegance and force of the lan- 
guage we use in our printed papers. There is no reason why lan- 
guage should be used, as in several sentences of my paper, to 
conceal and confound thought. The defect could have been easily 
remedied. 
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MORTALITY FROM EXTERNAL CAUSES AMONG INDUSTRIAL POLICY- 

HOLDERS OF THE MIITROPOLITAN LIFE INSURANCE 

COMPANY, 1911--1916--LOUIS L DUBLIN. 

VOL. V, PAGE 10. 

WRITTEN DISCUSSION. 

MR. ALBERT H. MOWBRAY : 

This paper is such a mine of information that it is hardly pos- 
sible within the limits of any reasonably brief discussion to more 
than scratch the surface. I .am bringing to the attention of the 
society certain points which struck me quite forcibly in my first 
reading of the paper, although each subsequent perusal brings out 
new points of interest, and it would seem well worth while for 
each member to carefully study the voluminous data Dr. Dublin 
has laid before us: 

Dr. Dublin was good enough to present to us at our meeting in 
t'ebruary, 1916, a paper witt~ a similar title, in which the expe- 
rience was traced from 1911 +~ 191~, and in certain respects it is 
interesting to compare the material {n the present paper with that 
presented at the earlier meet;ng, noting the developments of the 
two added years. For example, at that time the total number of 
deaths studied was 32,057. The two additional years have added 
18,655 deaths, but the death rate per 100,000 exposed has re- 
mained almost identical, that for the period from 1911 to 1914 
being 94.4 per 100,000 and for the full period, 94.3. In the full 
period, however, were included 1,149 war deaths, at the rate of 2.1 
per 100,000 exposed, so that the non-war deaths for the entire 
period would appear to be 92.2. This would indicate that the rate 
for the two additional years wa~ somewhat below that for the earlier 
period. The rate per 100,000 for suicides also seems to have de- 
clined, since the rate for the entire period is 12.2 and the rate for 
the first three years was 12.9. On the other hand, the homicide 
rate of 7.0 appears to have remained constant. 

Dr. Dublin makes comparisons between the accidental (includ- 
ing unspecified violence) death rates for the United States and 
for England and Wales, and it must be admitted that the com- 
parison is not at all favorable, ~o the United States. We might 
further extend the comparison by bringing in the figures from the 
Twenty-fourth Report of the United States Bureau of Labor, 
quoted from the investigation covering the years from 1887-1905 
of the Leipzig Communal Sick Fund. This investigation covered 
1,284,576 exposure years, during which 528 deaths from external 
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causes were recorded, at the rate of 41.1 per 100,000. Of course, 
the period from 1887-1905 was probably a period of less high pres- 
sure than the present time, but, at any rate, it appears the slower- 
going German city of Leipzig at that time was a much safer place, 
from the standpoint of accidental death, than either the British 
Isles or the United States of America now. Of course, we have no 
basis of comparison as of the present day. 

To one who has given considerable attention to the graduation 
of mortality tables, Table I I  is decidedly interesting, and in some 
respects almost startling. 

Makeham's law, which has been found to fit remarkably well 
many compilations of Mfe insurance mortality experience, appears 
to confirm the reasoning of the late Benjamin Gompertz: 

" I t  is possible that death may be the consequence of two gen- 
erally co-existing causes; the one, chance, without previous dispo- 
sifion to death or deterioration; t he  other, deterioration, or in- 
creased inability to withstand destruction." 

Most of us have doubtless been inclined to look upon the chance 
element, the one that remains constant regardless of age, as the 
chance of death due to external cause; yet Table I shows an in- 
crease with age almost, if not quite, as rapid as is the increase in 
the death rate from all causes. On further consideration, however, 
~Iakeham's hypothesis does not necessarily appear in conflict with 
this fact, since there are certain external causes which often ulti- 
mately result in death which do not necessarily result in death, but 
whose fatal consequences are dependent upon a lack of resistance 
in the individual victim almost, if not quite, as much so as with 
disease. 

It  would seem that the indications of this ~able would be nearly 
as startling to the student of personal accident insurance, since, 
generally speaking, it is not customary to differentiate the rates 
according to the age of the insured. If  the probability of death 
from external violence is a factor which increases rapidly with age, 
is it not likely tha t  disability due to external violence may be 
equally, if not more, a factor which increases with the age of the 
insured ? 

Tables I I I  and IV, dealing with the relative mortality from acci- 
(tent and unspecified violence according to sex and color, are also 
very interesting, and, when all factors of life conditions are taken 
into account, the results do not seem unreasonable, notwithstand- 
ing apparent peculiarities upon their face. 

A comparison of the mortality rates in Table ¥ I  with those in 
Table I of the earlier paper, PaOCW~DI~eS, Vol. II,  p. 188, shows 
in certain instances a remarkable stability in the rates over the 
period. For example, poisonings by food during the first partial 
period were at the rate of 1.3 per 100,000, whereas, during the full 
period the rate was 1.2. The rate for burns (conflagrations ex- 
cepted) was the same for the entire period as for the earlier period/ 
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at the rate of 8.8 per 100,000. Accidental drownings varied but 
one-tenth of a point, the figures for the partial and complete 
periods being, respectively, 10.6 and 10.7. Trauma~ion by fall 
during the earlier period was accountable for 13 deaths per 100,000 
exposures and during the entre period for 12.9. And so for sev- 
eral other comparisons. I t  iL~ encouraging to note that as against 
3.3 deaths per 100,000 for rite earlier period, due to electric rail- 
road accidents and injuries, the  figure for the entire period has 
been reduced to 3.0, indicating a considerable reduction in the 
added experience. The auto)mobile accident fatalities, however, 
show a decidedly worse and discouraging condition. This is re- 
ferred to specifically later on in Dr. Dublin's paper. 

Dr. Dublin has indicated with regard to traumatism by fall that 
until after age 65 the mortali,w from this cause was not more than 
25 per cent. of the total mortality from accidents and unspecified 
violence, but after that age the percentage suddenly jumps to over 
50. The explanation probably lies in the greater susceptibility to 
fall on the part of older persons and in their weakened vitality for 
resisting the effect of fall. 

Passing over several of the other studies, not for the lack of in- 
terest but in order not to take up too much time, we come to the 
important group of automobile accidents and injuries. Here we 
find an astounding increase i u the death rate per 100,000 of ex- 
posures during the period under review, the rate having more than 
trebled during the period, namely, from 2.3 per 100,000 to 7.4, the 
increase being at about the same rate for both sexes and without 
regard to color, except that file increase is not so marked among 
colored females, as to whom it occurs to me the fiuctuations may 
be due to relatively small numbers exposed. 

I t  would be interesting in connection with the mortality rate 
from this cause to know the rate of increase in automobile regis- 
trations during the period. We know that the increase in the use 
of automobiles during this period has been very great, and, if the 
simdy be made in comparison ~Jth this, the results may not appear 
quite so bad, although even under the most favorable presentation 
of the facts there is still evidence here of the need of vigorous 
action to minimize this cause of' accidental death. Were the figures 
for automobile re~stration available, it occurs to me these studies 
might be of considerable value, for check purposes in connection 
with automobile liability insurance. 

In the case of fatal acciden~ from street cars, we flnd that with 
both sexes and colors the accident death rate has decreased during 
the period. Public liability be:'ng a large element of cost in con- 
nection with street railway o]?erations, the stree~ railways have 
naturally rapidly fallen in with the safety first movement, and this, 
I believe, accounts for the reduction. I t  will be noted that the 
reduction really did not come in until 1914, the death rates per 
100,000 for 1911, 1912 and 1913 being substantially the same, 3.6 
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per 100,000. I think we can accept as about 1914 the date when 
the safety movement really took 'hold with these public service 
institutions. 

Passing over many other interesting studies, we come to the one 
which is perhaps most interesting to casualty actuaries, that of 
accident fatalities arising out of and in the course of employment. 
In  view of the fact that the classification of risks in personal acci- 
dent insurance is largely dependent upon occupation, it  is rather 
surprising to find that out of deaths among white males from those 
external causes which seemed most closely associated with occupa- 
tion, amounting to 14,151, only 3,963 were of such a nature that  
Dr. Dublin could definitely assign them as occupational deaths, 
tha~ is, only about 28 per cent. Dr. Dublin warns us that these 
were only from selected causes, which were considered mainly 
associated with the occupation, and that probably there would be 
some increase in the total occupational mortality from other causes. 
There might also be some increase in the proportion if more com- 
plete and accurate data were available as to the circumstances in 
all cases. Nevertheless, the proportion attributable to occupation 
seems small, particularly when we remember that this is an expe- 
rience developed from the industrial classes engaged in the more 
hazardous occupations. The paper does not give us the variation 
as between occupation and occupation, which undoubtedly would 
be large, but even under Chose circumstances, which undoubtedly 
would be large, but even under those circumstances, on the face of 
the figures, comparing Table 2 and Table 26, it  would appear that  
age was a much more important facbor as regards accident fatality. 

Yet age is not taken into consideration at all, so far as I am 
aware, in connection with the fixing of rates for personal accident 
insurance. I f  age is a factor in the production of the accident 
fatality rate and we are correctly attributing its influence to the 
lack of resistance to the effect of accident, then it would seem that 
age would be an even more important factor in the rate of dis- 
ability from accident. May we hope that in the not distant future 
some of our members will present us an analysis of personal acci- 
dent experience which will throw some light on this question ? 

In connection with this exhibit, one or two points strike one as 
curious, which doubtless Dr. Dublin can easily explain. :For ex- 
ample, one of the causes separately studied is "Traumat ism in 
Mines and Quarries," from which cause there were 443 deaths. 
Yet only 405 of these, or 91.4 per cent., were considered to be due 
to occupational stress. I t  is difficult to see, without further illus- 
tration perhaps, how it is that a fatality might occur under such 
circumstances that it  would properly fall in this classification, and 
yet not have occurred under such circumstances as would bring 
i t  within the scope of a compensation act. Perhaps, however, Dr. 
Dublin has taken a sligthly different point of view in dealing with 
occupational cause than the point of view of a compensation act. 
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I might point out, in connection with Table 27, that it would be 
interesting if Dr. Dublin had given the rate of occupational acci- 
dent fatality for the several years per 100,000 exposures. This, I 
think, would give a little clearer measure of the effect of accident 
prevention. 

As casualty statisticians and actuaries, we are perhaps not as 
much interested in the portion of the paper dealing with mortality 
from suicide and homicide as we would be were our approach to the 
subject from a somewhat different point of view. Yet it seems to 
me not unlikely that in our practical work from time to time we 
will find much interest and help in the data Dr. Dublin has 
given us. 

As I stated at the outset, in these few brief notes I do not pre- 
tend to have presented an adequate discussion of this paper. I am 
sure that, as individuals and as a Society, we all feeldeeply in- 
debted to Dr. Dublin and the l~Ie~ropolitan Life Insurance Com- 
pany for laying before us so much valuable information. 

~fR. :[~. E. RYA17 i 

Dr. Dublin's paper not only is a valuable statistical contribution 
but it contains peints of practical underwriting value. This is 
particularly true of those tables which show the incidence of fatal 
accidents according to age. l~ecent mortality investigations among 
insured lives have shown that in general the rate of accident 
fatality increases with age. As a rule, however, it is not cus- 
tomary in the practice of personal accident insurance to grade the 
premium rates accordingly. One reason for this is that by a con- 
tinuous process of elimination the insurance company seeks to get 
rid of undesirable risks; thus the hazard assumed tends to remain 
constant at all ages. 

One or two companies recently have taken up the insurance of 
accident and health policies at graduated rates. These policies do 
not contain the usual privilege of cancellation at the instance of 
the company, so that the steadily increasing risk has to be antici- 
pated in fixing the premium rate. Such policies of course provide 
not only accidental death bene:]ts, but include provision for weekly 
indemnity on account of disability from either accident or sick- 
ness. The increase, due to age, of the sickness hazard is much 
more important than is the increasing risk of accidental injury, but 
the upward trend of the accident rate is nevertheless decidedly 
appreciable. 

The fatality rate experienced among lives accepted for commer- 
dal accident insurance (as di~;tin~aished from monthly premium 
or ~ndustrial accident insurance) is approximately 100 per 100,000 
exposed. Such insurance is Usually granted upon lives ~anging 
from 18 to 55 and the proportion of female lives is practically 
negligible. Dr. Dublin has ldadly furnished the relative weights 
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of the exposures in the Metropolitan's experience, between ages 
20-55 (white males). From this information it appears that file 
fatality rate among industrial policyholders is 134 per 100,000 
or nearly 35 per cent. in excess of the corresponding figure for 
commercial risks. 

The marked disparity between the male and female death rates 
is explained chiefly by the difference in degree of the respective 
exposures to fatal injuries. With the single exception of deaths 
from "burns"  the male rate, in varying degrees, is higher than 
the female. We are dealing here not only with industrial workers 
but also with housewives, so that those agencies which produce fatal 
accidents are, to a considerable extent, absent. On the other hand 
"burns"  account for 9.3 deaths among white females and 14.3 
among colored females, per 100,000 exposed, as against 7.2 for 
white males and 8.4 for colored males. The reversal of form shown 
by these figures is doubtless due to the exposure in domestic occu- 
pations. 

That portion of the paper commencing.at page 40 throws light 
on the relative frequency of occupational to total death~ for the 
years 1912-16. The total number of deaths embraced in this 
study is 14,151 and as these are from "specified accidental causes" 
it is obvious that the exposures from which precisely these (and 
no other) deaths arose cannot be traced. Hence, the data given 
do not yield an absolute occupational death rate. I t  is possible 
nevertheless to use in a comparative way the percentages shown by 
years in Table 27. By combining these with the death rates for 
the corresponding years, a factor of relative occupational mor- 
tality is developed. The figures of Table 27 deal with white males 
15 years of age and over. The nearest corresponding values of 
Table 28 would be those shown in the column under "white males" 
but through the courtesy of Dr. Dublin I have been furnished with 
the death rates for white males, ages 15-65, years 1912-1916. 
These have been combined with the percentages of Table 27 in the 
following manner : 

Year. 

1916 
1915 
1914 
1913 
1912 

Death Rates per 100,000 
White Males Ages 

15-~5. 

136.2 
119.3 
124.9 
143.5 
144.3 

Percentage Of Occupa° 
t l o ~ l  to Total Deaths 

(Table 27). 

25.2 
23.3 
29.0 
32.3 
30.6 

Relative Occul}atlonal 
Fatality Rate. 

84.3 
27.8 
36.2 
46.4 
44.2 

Expressing these derived percentages and also those shown in 
Table 27 in terms of the corresponding figures for 1912 we obtain 
the following differential comparisons for the years specified: 



D]SCUSSION. 333 

y e a r .  

1916 
1915 
1914 
1913 
1912 

Proportion of Occugattonal to Total 
Deaths (T~,ble 27). 

I .82 
.7g 
.95 

1.Og 
I 1.0:) 

Relative Mortality from Occupa- 
tional AccidentS. 

.78 

.63 

.82 
1.05 
1.00 

These comparative ratios are interesting in connection with Dr. 
Dublin's conclusion that "th,~ proportion of deaths resulting from 
occupational accidents was on the decline during the five years 
under observation." The years covered by these comparative ratic~ 
fall naturally into two groups, 1912 and 1913 being those before 
workmen's compensation became an important factor in our indus- 
trial and economic life, and the remaining years those which saw 
the general adoption of compensation measures. The comparative 
fatality rates and the proportion of occupational deaths to the 
total of accidental deaths both show a distinct downward tend- 
ency after 1913 which possibly may be indicative, at any rate it is 
suggestive. The upward turf  shown for the year 1916 is not nec- 
essarily contradictory for it ~dll be remembered that there ~vas in 
that year an unprecedented increase of industrial activity accom- 
panied by greatly increased accident frequency. 

~fR. ARN-E I~ISH]~R: 

I t  might perhaps be of interest to compare some of Dr. Dublin's 
tables with the results of an aualysis I recently made of the mortu- 
ary experience of insured lives (industrial white males) of the 
Prudential Insurance Company of America for the three-year 
period 1915-1917. 

By means of my proposed method of compound frequency curves 
I constructed a complete mortality table for insured industrial 
white males for all integral ages from 10 and upwards to the limit- 
ing age of the table. The compound frequency curve eliminates 
the requirements of having detailed information about the exposed 
to risk at various ages and makes it moreover possible to compute 
not alone the general death rate, q~, from all causes of death, but 
specific death rates from any particular cause or group of causes 
as well. Moreover, the rates thus produced are automatically 
graduated, and the work of ~::aduating the crude " central death" 
rates, such as presented by D:?. Dublin in 10-year age intervals, is 
not added to the final computation of the specific death rates. 

The compound frequency curve method enables us thus to con- 
struct a table of graduated rates of death from accidental and un- 
specified violence, exclusive of suicide and homicide. This table for 
white males may be compare,] with Dr. Dublin's crude rates for 
white males in his Table No. ~ except for the fact that war deaths 
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were included in the Prudential experience. This would tend to 
increase the ra~es for younger ages from 17 to 30. The rates, of 
course, are not influenced by the heavy war casualties of 1918 when 
America threw her full strength into the conflict, and which of 
course falls outside the range of the period under investigation. 
]~[ost of the war claims are from Canadian policyholders and 
American volunteers in the Allied armies. 

We give below the automatically graduate4 rates of the Pruden- 
tial experience. These rates which in the table are given for 
quinquennial ages only are also shown in graphical form for all 
ages in Fig. 1. 

GR~.DUATED DEATH R~.TES, q'~, FRO~ ACCIDEN!r~, AND UNSPECIFIED VIOL.ENC~" 
Prudential Industrial White Males, 1915-1917.* 
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F i o .  1. DEATH R~.~TES I~RO~I ACCIDENTS. DEATHS FROM "WAR INCLUDED IN 
PRUDENTIAL "~XPERIEN'CEj BUT EXCLUDED II~ THE EXPERIENCE 

01 ~ THE "~ETROPOLITAN LI~E INS.  CO. 

A direct comparison of these rates with Dr. Dublin's "central 
death" rates for 10-year intervals is impossible without further ad- 
justments, because : 

* War Deaths included. 
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1. Death from war are included in the Pruden:tial experience, 
which as already staled would tend to increase the rate for younger 
ages. 

2. Dr. Dublin's figures a r e  in all probability based upon amount 
exposed to risk rather than the true number of lives exposed to risk. 
This would, except for assurance of the lives of children, tend to in- 
crease the rates for adult ages from say 20 and upwards. This well 
known fact has been borne o~t by several investigations among in- 
dustrial insurance companies in England and on the continent. 
The industrial mortality experience of the large company "Vic -  
t o r i a "  of Berlin shows that  mortality rates based upon amount in- 
sured are from 2 to 10 per cent. higher than the true rates based 
upon life exposures. The increase is especially marked in the life 
period from 35-55. Is  i t  not possible that policyholders belonging 
to certain dangerous occupations and who can not obtain ordinary 
insurance at normal rates are apt to take comparatively large sums 
of industrial insurance in comparison with the great bulk of indus- 
trial policyholders ? I f  this should be the case, i t  is readily seen that  
the accident death rate when based upon amount assured would be 
higher than the true death raie based upon lives exposed, to risk.* 

3. Dr. Dublin's figures are crude "cent ra l  death ra tes"  which 
have not been subjected to a process of graduation. This important 
distinction is seen from a mere glance at Fig. 1 where the Pruden- 
tial rate is given as a cont~uous curve, while the Metropolitan 
figures are shown as a broken ~iagram.t  

I n  the cons~rucGon of mortality tables by means of compound 
frequency curves from the number of deaths by age and cause and 
independent of exposures we do not meet the difficulty of basing the 
rates upon amount insured.. The ultimate rates are true death rates. 

As an additional matter  for comparison we give below the gradu- 
ated suicide rates for white males. 

* I may in this connection also mention that attempts of taking samples 
among both death claims and policies ~n force in prder to determine the 
exae~ correlation factors between amount exposed and lives exposed to risk 
have proven failures among European companies. The exact determination 
of such a correlation either by regression equations or other methods is 
indeed a very difficult problem. I f  Dr. Dublin has succeeded in solving ~t 
to complete satisfaction he is indeed to be congratulated, and his formulas--- 
if such have been developed in this connectlon--would be extremely valuable, 
not alone in this particular investigation but in general mathematical sta- 
tistics as well. 

The very common method used by Dr. Dublin to draw "central death 
rates" in the form of a frequency polygon or broken curve is not one to be 
recommen0ed. (See T. N. Thiele, '~Theory of Observations," page 11.) 
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Age. 

17 
22 
27 
32 

pr 
GRADUATED DEATH RATES, q=, Fy, ovr S~qCIDE. 

Prudential  Industri~: 

g~. Age. 

.0000501 37 

.0001231 42 

.0001852 47 

.0002645 52 

White Males, 1915-191T. 

~l. Age, 

.0002920 57 

.0003263 62 

.0003781 67 

.0004800 72 

¢;. 

.0006067 

.0006613 

.0006592 

.0005895 

" ° 0 0 ~ 0  I 

.00022 

.ooo~ 

.00056 

.00048 

.00040 

.00082 

.00Q~,A 

.0001( 

°00008 

I 
'N'~"r A o POI,.r'z'AN I I ~''~'~%~, 

* ~ ' ~ ' ~  [ / 10|1~1916 / 

# 
PRUOEN'nAf' WHn'E MALE6 

/ Sg 11~i-.I~ t7. 

,'/ 
/ 

' ' i , ' . ' , '  ' ' AGES 
~zg. 2. D ~ T H  RA~S I~RO~ SUICm~S. 

From the graph in Fig. 2 it appears that the Prudential gradu- 
ated rate is lower than the corresponding Metropolitan rate. It  is 
quite possible that a careful editing of the number of deaths classi- 
fied under "poisonings," "inhalation of gas," "drowning," etc., 
similar to that mentioned' by Dr. Dublin in his footnote on page 43 
would tend to increase the rate for the Prudential experience. The 
graduated curve exhibits the same form of a pronounced m~xlmum 
erest in the age intervals 60-64 as pointed out in previous investiga- 
tions on the suicide rate by Knibbs of Australia and several Scan- 
dinavian investigators. 

For homicides the trend of the Prudential graduated curve seems 
to follow that of the Metropolitan quite closely. 
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The general increase with age in the death rate from accidents 
as shown both in the Metropolitan and Frudential experience does 
by no means come as a surprise. This well known and long estab- 
lishe& fact has repeatedly been brought to light by investigators, 
such as Westergaard and Knibbs. 

The remarks on death from purely occupational accidents in Dr. 
Dublin's paper do not pay any attention to the age factor. I t  is of 
course by no means an easy ~atter to classify an accident as purely 
occupational in nature. While undoubtedly most of the deaths in 
mines and quarries arise from occupational hazards, it is on the 
other hand difficult to classify burns, falls, etc., as due solely to 
occupation. English statisti~ are somewhat superior in this re- 
spect as compared with America data. From an analysis by fre- 
quency curve methods I find that {he age factor in purely occupa- 
tional accidents does not play so great a rSle as in ordinary acci- 
dents, ~. e., non-occupational accidents. 

In an analysis of the experience of deaths from accidents in the 
case of American Locomotive Engineers by means of compound 
frequency curve I found the death rate of death from accidents, 
typhoid fever and a few minor causes of death combined into one 
single group. (Suicides were excluded.) 

The vast majority of deaths in this grouping (probably more 
than 90 per cent.) are due to railroad accideats, and the rate in 
this group may therefore properly be looked upon as essentially 
occupational in nature. ! T ve below a comparison of the death 
rates for the two periods 1893-1906 and 1913-1917 in the above 
mentioned grouping: 

Ago. 1893-1906. 1913-19[7.  Age.  1893-Ig06.  1913-1917. 

25 .00651 .00428 50 .00625 .00402 
30 .00710 .00380 55 .00640 .00457 
35 .00706 .00347 60 .00641 .00486 
40 .00640 .0034~ 65 .00613 .00472 
45 .00614 .00367 70 .00567 .00460 

This table needs no further comment. 
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COMPARISON 01~ ACTUAL AND EXPECTED LOSSES AS A MEANS 01~ LOSS 
ANALYSIS---A. H. 3~OWBEAY. 

VOL. V, PAOW 80. 

WRITTEN DISCUSSION. 

3~R. WILLIA3~ LESLIE : 

The results of Mr. ~Iowbray's investigation into the increased 
disability due to infection of injuries caused by industrial acci- 
dents are, in my judgment, of much less importance than the em- 
phasis he places upon the value in casualty insurance of compari- 
sons between actual and expected events. 

The final figure of two and one-half times the average disability 
in uninfected eases is not a general measure of the effect of in- 
fection because the method of weighting deaths and permanent 
partial disabilities makes the result a function of the scale of 
compensation for these two types of cases. An error may also exist 
in this figure because of the two following conditions for which 
proper allowance has not been made. 

First, in comparing the actual with expected for the temporary 
cases, no consideration seems to have been given to the fact that 
a very considerable number of eases would have caused no disabil- 
ity and hence not have counted as tabular accidents had it not been 
for infection. In other words, infection not only increases the 
average duration of disability in temporary cases but it also in- 
creases the number of such cases. Therefore, the result is too low 
by an amount, the measure of which cannot be obtained from the 
data in hand but which probably would be quite appreciable. 

The other condition is the effect of infections in permanent par- 
tial disability cases. A case which is already a permanent partial 
disabili .ty, such as a dismemberment, where the infection may in- 
crease the period of temporary disability but not the extent of per- 
manent injury, would be improperly treated by the method used. 
A case which is temporary but rendered permanent because of in- 
fection is compared with the average cost of uninfected permanent 
disabilities whereas the comparison should be made with the aver- 
age cost of uninfected temporary disabiliges: These two types of 
infected permanent disability cases tend to offset one another but 
how effectively, it is difficult to say. 

Any question however as to the value of the result secured in 
this instance does not run to the principle employed but only to 
some of the details connected with the preliminary preparation of 
the data. As pointed out in the paper, precautions must always 
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be taken to prevent wrong deductions but with such precautions 
the method provides one of the most valuable means of solving 
many problems in casualty insurance. 

Several of these problems have been mentioned by the author 
but his reference to life insurance as the source of the practice of 
comparing actual with expected events brings to mind one, the 
solution of which should be tmdertaken at an early date and which 
can be handled very nicely on this basis. I refer to the necessity 
of checking up on the mortality and remarriage tables which were 
introduced in the State of New York for the valuation of certain 
benefits and which have come to be rather universally considered 
standard tables. Following the example of life insurance com- 
panies which in their gain and loss exhibi~ calculate their profit or 
loss from annuities, a very valuable comparison could be made 
between the actual experience under annuities payable to benefi- 
ciaries under compensation and the expected experience ind/cated 
by the present table. 

(AUTHOR'S l~TI~W 01~ DISCUSSION.) 

I am greatly pleased to find that Mr. Leslie so heartily approves 
the method suggested in this paper, as I have, since writing the 
paper, seen other instances where the method has proved exceed- 
ingly useful. For example, a friend of mine was investigating 
the sickness experience, by occupations, of a benefit association and 
found apparently a marked difference in the crude sickness dis- 
ability rate between two occupations, e.g., butchers and bakers, for 
which the apparent explanation was a difference in the age dis- 
tribution in the particular experience. Obviously, however, this 
explanation could not be accepted without check. He discussed it 
with me and I suggested thai; he take a standard disability table 
showing the rates of sickness disability by age, such, for example, 
as the general table developed from the Leipzig Communal Sick 
Fund experience, a~d apply the rates from such table to the ex- 
posures in the several age groups in each occupation. This would 
give the expected disability, ~hieh was then to be compared with 
the actual disability recorded. The comparative ratios of actual 
expected would then indicate ~hether or not the difference in the 
crude disability rates really represented difference in disability ac- 
cording to occupation or difference in age distribution of the risks 
under observation. The work is not yet completed, but it is my 
understanding that the method is satisfactorily checking out this 
difference. 

Mr. Leslie raises some questions as to the details of working out 
the particular problem which s-~ggested this paper. He first points 
out that the flgure of two and ,me-half times the average disability 
in uninfected cases as the average disability in infected cases is in- 
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fluenced by the relative weight given deaths and permanent dis- 
abilities. I recognized that this is so and endeavored to point this 
out in the second paragraph on page 83, suggesting that, if need 
be, a corrected scale might be used, but observed: "For  the pur- 
poses in hand this does not seem'necessary." I am glad Mr. Leslie 
has further emphasized this important point. 

Mr. Leslie also points out that there may be cases of non-compen- 
satable temporary disability which become compensatable after 
infection takes place, thus being for the first time brought within 
the line of vision, and that the relative cost of infection cases is 
not estimated when this is not brought into account. In principle 
he is right in his criticism, but, as I pointed out on page 8~, the 
Workmen's Compensation Act of the State of Washington contains 
no waiting period, and therefore, theoretically at least, we get all 
cases reported. I am inclined to believe, however, that certain 
minor injuries are passed over and unreported, even under this 
Act, until after infection sets in; so that, were it desirable to get 
such a precise measure of the relation in cost between infected and 
uninfected cases as wou]d be necessary for monetary calculations, 
some further allowance should be made for this. 

Mr. Leslie also points out that in cases of permanent partial dis- 
ability, infectSon may extend the time of temporary total disability 
without increasing the severity of the permanent impairment, 'and 
that this would not be taken account of in a comparison along 
these lines, using the particular statistics available. This, again, 
is true; but whether or not this factor should be taken into con- 
sideration depends somewhat upon the purpose of the comparison. 
If  the compensation act provides, as does New York, for example, 
a fixed compensation for certain types of permanent disability 
without regard to the associated temporary disability, then, clearly, 
no additional cost, except medical cost, is created by this more ex- 
tended ~emporary disability. On the other hand, if the compensa- 
tion act is like that of ~assachusetts, where the total disability 
benefit is payable as long as total disability exists and an additional 
compensation benefit is payable for permanent partial disability, 
then the statistics compiled along the lines of the Washington data 
would bring this into account. 

The precise figure of comparative cost is perhaps even more open 
to criticism from a different point of view, namely, even though 
the Washington Act has provided no medical benefit, and, there- 
fore, the medical service rendered is probably less than is generally 
furnished in a compensation state, yet some medical services were 
furnished in all of these cases and to a certain extent the infection 
was checked and controlled. Had it not been for this, undoubt- 
edly, the relative cost would have been even higher, and, therefore, 
the figures as to relative cost of infected and uninfected injury 
must be used very guardedly, if used at all, for the basis of med- 
ical allowance or other provision in connection with injuries. 
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The comparison which led to the presentation of this paper was 
for use at a Safety Congress for the purpose of stressing the im- 
portance of preventing infecgon, and, therefore, only rough ap- 
proximate figures were necess~try. 

As Mr. Leslie says, however, these details do not involve the prin- 
ciple of the method suggested. 

I am very glad to find that Mr. Leslie suggests that we use this 
method to check up tempora:~ily the appropriateness of our mor- 
tality and remarriage tables used in valuations under the New 
York and other compensation laws. There is probably not yet a 
sufficiently matured experience upon which to e~tablish a truly 
American remarriage table, bat in the meantime tests along these 
lines may go far to satisfy us of the suitability of the tables we are 
using. 

22- 
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REVIEWS OF BOOKS AND PUBLICATIONS. 

An Investigation of the Factors concerned in the Causation of In- 
dustrial Accidents. It. M. VE~O~, M.D. Memorandum 17o. 
21 of the Health of Munition Workers Committee of the Brit- 
ish Ministry of 1~Iunitions. 46 pp. 

The above report is one rendered by Mr. It. M. Vernon, M.D., on 
behalf of the Health of Munition Workers Committee to the Min- 
ister of Munitions and covers their investigation made in four Eng- 
lish plants manufacturing shells and fuses. I t  covers periods of 9 
to 25½ months and the accidents number over 50,000. They are 
classified under the headings of cuts, foreign bodies in the eye, 
burns, sprains and other injuries. The eye accidents are considered 
to afford the most reliable data. Accidents are considered in rela- 
tion to the following factors: (1) Speed of Production, (2) Fatigue, 
(3) Psychical influences and alcohol consumption, (4) Nutrition, 
(5) 17atural and Artificial Lighting, (6) Temperature. 

Speed of Prod uctiou.--It was found that the number of acci- 
dents varied directly with the speed of production but not in the 
same proportion. They increased steadily throughout the morning 
hours, reaching a maximum in the last or next to the last full hour 
of work; while in the afternoon they showed a constant decrease 
with the maximum in the first hour of work. 

In the nigh~ shift the accident frequency showed an entirely 
different course from that in the day shift. This is attributed to 
the fact that the night workers begin in a wide-awake condition 
and consequently are not subject to a high accident frequency until 
fatigue sets in. 

Fatigu¢.--Accidents to women were 2½ times more numerous 
during the period in which they were working 75 hours a week than 
the subsequent period in which they worked 60 hours a week. The 
number of hours of work did not appear to affect the accident fre- 
quency of men. 

Psychica~ Influences.--The figures for all factories indicated that 
the night shift workers suffered 16 per cent. fewer accidents than 
the day shift. This is .not attribute& to a smaller output, but to 
psychical influences; that is, the night shif~ workers begin work in 
a calmer mental state than the day shift workers. 
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Consumption of Alcohol.--No direct statistical evidence was 
obtained to show any correlation in this class, but direct evidence 
pointed to the fact that accident frequency increased with increased 
consumption of alcohol. 

Lighting.--Accide~ts to t~Le eyes were found to be considerably 
more frequent in the night shift than in the day shift, and the cause 
is assumed to be the fact that artificial light was used at nigh~ 

Temperature.--It was fou:~d that accident frequency was at a 
minimum when the temperature was 65-59 ° F. and that it in- 
creased rapidly with a rising temperature and i~creased less rap- 
idly with a drop in the temperature. 

Throughout the whole investigation it was evident, and is ad- 
mitted, that all accidents are affecte& by numerous causes and it 
is impossible to obtain the exact correlation between accident fre- 
quency and any given cause. In fact, statistics were frequently 
obtained which were directly contrary to the conclusions of the 
committee. Their conclusions were, therefore, to a large extent 
based upon judgment rather than upon actual statistical evidence. 

Prevention of Accidents.---The conclusion of the committee is 
~hat accidents are due very largely to carelessness and inattention 
and consequently their frequency could be decreased by preventing 
the workers from talking to one another in the shops. They also 
make recommendations for increasing attention to work, but it is 
admitted that their standards are ideal and ends to be worked 
toward but not to be attained 

A. L. K. 
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CURRENT NOTES. 

STA17DARDIZATIOl~ OF SCHEDULES ~' Z "  AND '~ W . "  

Recently there have been held two very helpful conferences be- 
tween representatives of several Insurance Departments and com- 
pany statisticians with a view to standardizing Schedules " Z "  
and "W." 

The first meeting was held in Newark upon March 6 and 7, 
1919, in the office of the Compensation Rating and Inspection 
Bureau of New Jersey. At this session the supervising authori- 
ties of Wisconsin, New York, Pennsylvania, New Jersey, Massa- 
chusetts and Yirginia were represented. The first day's session 
was devoted to drafting a tentative outline of information to be 
called for in Schedule " Z "  with a view to having this outline 
adopted immediately by as many states as possible. 

At the session of the second day the plan tentatively adopted by 
the Departments was discussed with members of the Actuarial 
Committee of the National Council on Workmen's Compensation 
Insurance and the Central Statistical Committee of the National 
Workmen's Compensation Service Bureau. The result was an 
a~eement upon principles mutually satisfactory to the carriers and 
to ,the Departments. Aside from mere standardization, the fol- 
lowing principles in connection with Schedule " Z "  are worthy of 
note : 

Indeterminate disability cases are to be valued upon a tabular 
basis. 

Number of claims to be shown for all compensated cases. 
Report to be made to show "losses incurred" only, or to show 

also losses paid and losses outstanding, whichever is more 
convenient for the carrier. 

Detailed individual reports upon all deaths, permanent totals 
and indeterminates. 

Each year of issue to be reported twice in full, and twice only. 
Adjustments in payroll and premiums since the first of the year 

of report to be omitted from the schedule. 

At the second meeting held in New York upon May 21, at the 
office of the Compensation Inspection Rating Board, the New York 
State Industrial Commission was represented by Mr. Hatch and 
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the Bureaus of Pennsylvania, New York, Wisconsin, Massachusetts 
and New Jersey were reprenented by their Managers. The De- 
partments and organizations which attended the first meeting were 
also represented. 

At this meeting it was decided to extend the individual report 
in connection with Schedule " Z "  to include "major permanent 
partial disabilities" (permanent partial disability cases involving 
loss or impairment to the extent of 50 per cent. or more of an arm, 
hand, leg, foot or eye). Information upon individual reports of 
indeterminate cases could, it was decided, be made less compre- 
hensive than for other classes of serious cases. 

As a means of facilitating early filing of Schedule " Z "  it was 
agreed to ask for the first report in the light of developments as of 
February 58 of the year of report and to have the second report 
for any policy year prepared ii~ the light of developments upon De- 
cember 31 preceding date of report. 

Arrangements were made 1:o have the filing of Schedule " Z "  
conform to a schedule, whie:h will permit each Department to 
secure a number of schedules early, at the same time distributing 
th~ burden of work throughout several months. 

The carrier represen~tives suggested an entirely new form of 
Schedule "W," to consist principally of an exhibit showing results 
for the entire business of the company with certain additional 
items for each state. Since this proposal was to a considerable 
degree an innovation the matter was referred to a subcommittee to 
report to the individual Departments. 
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I~ECENT LITERATURE ON CASUALTY AND SOCIAL 
INSURANCE. 

PREPARED UNDER DIRECTION OF THE LIBRARIAN.* 
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National effectiveness and health insurance. (Am. Assoc. for 

Labor Legis., 1918.) 
BRA~rD, W. A. 

Health and the State. (E. P. Dutton & Co., 681 Fifth Ave., 
New York, 1918.) 

CATLIN, LUCY CORNELIA. 
The hospital as a Social Agent in the Community. (W. B. 

Saunders Co., W. Washington Square, Phila., Pa., 1918, 
pp. 113.) 

DAVIS, MICHAEL M., JR., and WARNER, ANDREW R. 
Dispensaries: Their management and development. (The 

Macmillan Co., 66 Fifth Ave., 17. Y., 1918, pp. 438.) 
F~RNUM, C. G. 

Modern medicine and health insurance. (Transactions of the 
Section on Preventive Medicine and Public Health of the 
American Medical Ass'n, 535 17. Dearborn St., Chicago, 
Ill., Mar. 8, 1918, ~rol. 71, pp. 336.) 

GREAT BRITAIN. MEDICAL ~ESEARCH COMMITTEE. NATIONAL 
HEALTH INSURANCE. 
Third Annual Report, ]~Iedical Research Committee, 28 

Abingdon St., London, S.W., 1918, pp. 88. 
HALS~r, O. S. 

Health insurance. The co~iperative means of meeting sick- 
ness costs. (Intercolle~ate Socialist, Apr.-May, 1918.) 

HARRIS, HENRY J. 
Reports on health insurance. (Amer. Econ. Rev., June, 1918, 

Vol. 8, pp. 424-430.) 
HENRY, EDNA G. 

The sick. (Amer. Acad. Pol. Soc. Sci., May, 1918, Vol. 77, 
pp. 45-59.) 

HOFF~AN, F. L. 
Failure of German compulsory health insurance. (Pruden- 

tial Press, Newark, N. J., 1918, pp. 21.) 
HOFI~MAN, FREDERICK L. 

Plan for a more effective federal and state health administra- 
tion. (Prudential Ins. Co., Newark, N. J., 1919.) 

HOWELL, T. 
Health Insurance and its relation to hospitals. (Modern Hos- 

pltal, 58 E. Washington St., Chicago, Ill., Dec., 1918, Vol. 
11, pp. 466.) 
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HUNTINGTON, T. W. 
Medical and health insurance. (Annals of Surgery, Aug., 

1918, Vol. 68, pp. 114.) 
KETCI~A~, DOROTHY. 

Health insurance. (Am. Pol. Sc. Rev., Feb., 1919, Vol. 13, 
pp. 89-93.) 

KLEIN, E. 
Die Invaliditiite und S~rblichkeitsverhaltnisse der Beamten 

der K. bayerischen Staatseisenbahnen, 1891-1915. (Zeitsch. 
f. d. ges. Versicherungswis.--Experience in regard to em- 
ployees of all classes, with life tables, etc., July, 1918, 
pp. 44.) 

KUHN, LERoY PHILIP. 
Compulsory health insurance. (Ill. Med. Jour., Jan., 1918, 

Vol. 32, pp. 36--41.) 
LAPP, J. A. 

Health and old age insulance in Ohio. (Paper read at annual 
meeting Amer. Assoc. for Labor Legis., Dec. 27, 1918, Mar., 
1919, Vol. 9, pp. 48-,';8.) 

McCLuRE, H. T. 
Hospital Statistics. Number and capacity of hospitals and 

how operated. Classification according to character of 
work. (Modern HosFital , 58 E. Washington St., Chicago, 
Ill., Mar., 1918, Vol. 10, pp. 169.) 

I~'ATIONAL INDUSTRIAL CONPERENCE BOARD. 
Sickness insurance or sickness prevention ? (Research Report 

No. 6, pp. 24, Boston; 1918.) 
NATIONAL TUBERCULOSIS ASSN. 

Framingham eommunit T health and tuberculosis demonstra- 
tion. Monograph Nc. 2, Medical series. (Framingham, 
Mass., June, 1918, pp. 248.) 

OITIO HEALTH AND OLD AGE INS. CO~[M. 
Report, Columbus, Feb., 1919. 

SXER~AN, P. T. 
A criticism of the heal~i ins. bill of the Am. Assn. for Labor 

Legislation. (N. Y. Workmen's Comp. Publicity Bureau, 
pp. 110.) 

SYDENSTRICKER, EDGAR, and others. 
Disabling sickness among the population of seven cotton mill 

villages of So. Carolina in relation to family income. (U. 
S. Pub. Health Repor~, Nov. 22, 1918, Vol. 33, pp. 2038- 
2o61.) 

THORNE, WILLIAM: V. S. 
Hospital accounting and statistics. 4th edition. (Dutton, 

N. Y., pp. 116, 1918.) 
WELl'ARE FEDERATION OF CLEVELAND. 

Education and occupations of cripples, juvenile and adult. A 
survey of all the cripples of Cleveland, Ohio, in 1916.- 
Red Cross Institute for Crippled and Disabled Men, 1918. 
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WISCONSIN--SPECIAL Co:M:~. ON SOCIAL INSURANCE. 
Report, Madison, ;jan. I, 1919, pp. 85. 

WRIa~T," WADE. 
The hospital and industrial hygiene. (Amer. Jour. Pub. 

Health, Nov., 1917, ¥ol. 7, pp. 949-953.) 

3. Worlcmen" s Compensation. 

WITHERSPOON, E. 
Physical conditions which influence healing of minor injuries. 

(Amer. ;[our. of Surgery, Surgeon Publishing Co., 92 Wil- 
liam St., New York City, Dec., 1918, Vol. 32, pp. 299.) 

ANDREWS, ;[. B. 
Limitations of occupational disease compensation. (Amer. 

Labor Le~s. Review, Dec, 1918, ¥ol. 8, pp. 311-315.) 
ANDREWS, C. S. 

Responsibility of industrial boards to employer and employee 
as influenced by opinion of medical examiner. (;[our. of the 
Amer. Med. Assn., 535 17. Dearborn St., Chicago,. Ill., Aug. 
17, 1918, ¥ol. 71, pp. 508.) 

AvEr, C. B. 
The responsibility of the industries. (Penn. ]Yled. Jour., May, 

1919, Vol. 22, pp. 477-483.) 
AUSTRALIA (NEW SOUTH WALES). 

Workmen's compensation acts, 1910 and 1916: statistical re- 
view of returns of employers, year 1917. (N. S. W. In- 
dustrial Gazette, 1918, Vol. 14, pp. 406-431.) 

BRUNSO~, H. L. 
Reclamation of the disabled. (Penn. Med. ;[our., May, 1919, 

Vol. 22, pp. 492-494.) 
C ~ A N ,  V. A. 

Indemnities following eye injuries. (Wisconsin Medical 
;[our., Goldsmith Bldg., Milwaukee, Wis., July, 1918, Yol. 
17, pp. 54.) 

CONYNGTON, MARY. 
Effect of workmen's compensation laws in diminishing the 

necessity of industrial employment of women and children. 
(Bull. U. S. Bur. Labor Statistics, Whole No. 217, 1918, 
pp. 170.) 

F~ENC~, W. J. 
Prevention of blindness. Work of state industrial accident 

commission. (California State ;[our. of Medicine, Butler 
Bldg., San Francisco, Cal., Aug., 1918, Vol. 16, pp. 377.) 

~IooKSTADT, CARL. 
Compensation for occupational diseases in the U. S. and for- 

'eign countries. (Mo. Rev. U. S. Bur. Lab. Star., Mar.- 
Apr., 1919, ¥ol. 8.) 
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~IC~IURTEIE, D. C. 
Returning the disabled to economic independence; some sug- 

gestions as to future policy. (Penn. Med. Jour., May, 1919, 
Vol. 22, pp. 495-498.) 

]~/[EEKER, I~0YAL. 
Leaks in workmen's compensation. (Me. Rev. of U. S. Bur. 

of Labor Statistics, :Feb., 1919, Vol. 8, pp. 319-329.) 
MILLL-~, G. R. 

Social insurance in the "J. S. (Chicago, McClurg, pp. 136.) 
NATIONAL WORKMEN~S CO~:PEIqSATION SERVICE BUREAU. 

History and theory of workmen's compensation insurance 
rates. (N. Y. City, Mar., 1918, pp. 173.) 

POWELL, T. R. 
Workmen's compensation cases. (Pol. Sc. Qterly., Dec., 1917, 

Vol. 32, pp. 542=-569.) 
RHODES, 5. E. 

Workmen's compensation. (N. Y.  Macmillan, 1917, pp. 300.) 
RISLEY, E. H. 

Importance of workingman's hand and its treatment when 
involved in sepsis. (Interstate Med. Jour., 57 E. Washing- 
ton St., Chica~, Ill., Apr., 1918, Vol. 25, pp. 287.) 

RUBINOW, I. M. 
Waiting period in American compensation acts. (J. Pol. 

Econ., Mar., 1918, Vo1. 26, pp. 246-273.) 
VAN DORE17, D. H. 

Workmen's compensation and insurance. (Williams College, 
David A. Wells prize essays 1~o. 5, 1918.) 

VAN SICKLE, FREDERICK L. 
Discussion of the two years' experience with the workmen's 

compensation law of Pennsylvania. (;[our. Soeiol. Yled., 
Aug., 1918, Vol. 19, pp. 210.) 

WOODBURY, R. M. 
Social insurance: an economic analysis. (Cornell Studies in 

History. and Politica: Science, Vol. 4, lge~v York: Holt, 
1917, pp. x, 171.) 

4. UnempT, oyment Insurance. 
COHrN, J. L. 

Insurance against unemployment. (Doctoral dissertation, 
Columbia Univ., 191~.) 

HART, HORNELL. 
Fluctuations in unemployment in cities of the U. S., 1902 ~o 

1917. Cincinnati, 1918, pp. 45-59. (Studies from the 
Helen S. Trounstine Foundation, 3/ol. 1, No. 2, May 15, 
1918.) 

U. S. :BUR. LABOR STATISTICS. 
Proceedings of the Employment managers' conference, 1918. 

(Employt. and Unemployment Series, No. 247.) 
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5. Maternity Insurance. 
GREAT BRITAIN--Cos~w. TO DISCUSS FAMILY ENDOWMENTS. 

A proposal for the national endowment of motherhood. (Lon- 
don, Headley Bros., 1918, pp. 71.) 

]~ACKENZIE, W. LESLIE. 
Scottish mothers and children. The Carnegie United King- 

dom Trust. 1918, pp. 632. 

6. Legislat;,on: Legal Aspects of Social Insurance. 
a. Worl~men's Compensation. 

FREUND, ERNST. 
Standards of American legislation. (Chicago, Univ. of Chi- 

cago Press, pp. 328.) 
HOFFmAN, (?). 

Die Kriegsgesetze fur die deutsche Krankenversicherung. 
(0ester. Zeitsch. f. priv. Versicherung., ¥ol. 8, Heft 2, 
1918, pp. 17.) (Summary of German laws up to Jan., 
1918.) 

HOOKSTADT, .C. 
Compamson of workmen's compensation laws of the U. S. up 

to Dec. 31, 1917. (U. S. Bur. Labor Bull. 240, 1918, pp. 
1-106.) 

U. S. BUREAU LABOR STATISTICS. 
Labor legislation of 1917. Bull. No. 244, Labor Laws of the 

U .S .  Series, Aug., 1918. 

Decisions of courts affecting labor: 1917. L .D .  Clark and A. 
P. Norton. (Bull. No. 246, Labor Laws of the U. S., set., 
Sep., 1918.) 

Workmen's compensation legislation of the U. S. and foreign 
countries, 1917 and 1918. U. S. Bur. Labor Bull. 24. 
(Workmen ins. and compensation series, Sept., 1918.) 

NEW YORK: WORKMEN~S COMPENSATION PUBLICITY BUR. 
Workmen's compensation law of Costa Rica, effective July 1, 

1918, pp. 22. 

Enactment of 1918 laws; Augmst, 1918, affecting the Mass. 
workmen's compensation law. 

SCHLOCH, L. E. 
Workmen's compensation law governing eye injuries. (Penn- 

sylvania Medical Jour., Athens, Feb., 1918, Vol. 21, pp. 
2780 

b. Health Insurance. 
DE Lv.ON, S. 

Year's developments toward health insurance legislation. 
(Amer. Labor Legislagon Rev., Dec., 1918, Vo]. 8, No. 4, 
pp. 316-318.) 
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C. "[NDUSTtlIAL ACCIDENTS, DISEASES AND POISONS. 
1. Accidents. 

EVE, D., jm 
7,000 industrial accidents. (Jour. of Tenn. State Medical 

Assn., 349 Doctor's Bldg., Nashville, Tenn., Nov., 1918, 
Vol. 11, pp. 269.) 

BLAC~r, N. W. 
Eye in industrial accidents. (Wisc. Medical Jour., Gold- 

smith Bldg., l~ilwauke~, Wis., Apr., 1918, Vol. 16, pp. 435.) 
BRYANT, L~WIS T. 

Indust. injuries in N . J .  (Penn. Med. Jour., May, 1919, 
Vol. 25, pp. 489.) 

]:]'OFF]~fAlg, Pt~ED'K L. 
Industrial accidents in tt~e U. S. and their relative frequency 

in different occupations. (Prudential Ins. Co., Newark, 
1V. J., 1918.) 

N~w Yoax STAT~ IND. SA~E!~ CO~Q~v.SS. 
Proceedings, Albany, N. Y. : State Ind. Comm., pp. 292. 

U. S. BU~EXU LA]30R STATISTICS. 
Acciden~ frequency and severity rates in Wisconsin, 1915-17. 

(Mo. Rev., Oct., 1918, ¥ol. 7, pp. 1043-1050.) 

An investigation of the f:~ctors concerned in the causation of 
industrial accidents. (Mo. Review, Aug., 1918, Vol. 7, pp. 
418.) 

2. Disease,s and Po~son~. 
C~u~, F. S. 

Mortality from diseases of the lungs in American industry. 
(Prudential Ins. Co., l~]iewark , N. J., 1918.) 

DARL~GTON, T., and others. 
How industrial fatigue m~y be reduced. (United States Pub- 

lic Health Reports, Aug., 1918, Vol. 33, pp. 1347.) 
DUBLI17, LOUIS I., KOPF, EDWIN W., and VAN Bul~,~, G~o. H. 

Mortality statistics of in:tared wage earners, 1911 to 1916. 
(Metropolitan Life Ins. Co., New York City, pp. 397, 1919.) 

EDSALZ, DAVID S. 
Study of occupational disease in hospitals. (Monthly Review 

of U. S.Bur. of Lab. Statistics, Dec., 1917.) 

Supposed physical effects of pneumatic hammer on workers in 
Indiana limestone. (U. S. Public Health Reports, Vol. 33, 
pp. 394, Mar. 22, 1918.) 

I~LO~ENCE, P. S. 
Methods for field stuay of industrial fatigue. (U. S. Public 

Health Reports, Vol. 33. pp. 349, ~ar. 15, 1918.) 
GENT~Y, 5. A. 

Medical supervision of employes in large industries. (South- 
ern Medical Jour., Vol. 11, pp. 115, Feb., 1918.) 
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GREAT BRITAIN. MEDICAL RESEARCH COMMITTEE. NATIONAL 
HEALTH INSURANCE. 
A report on the causes of wastage of labor in munitions fac- 

tories employing women. Special Report Series, No. 16. 
(Medical Research Committee, H: M. Stationery Office, 28 
Abingdon St., London, S.W., pp. 76, 1918.) 

HAX~ILTON, ALICE, M.D. 
Industrial poisoning in Amer. anilin dye manufacture; poison- 

ing from exhaust gas. (~o. Rev., U. S. Bur. of Lab. SLat., 
Vol. 3, pp. 517-533, Feb., 1919.) 

Dinitrophenal poisoning in munition works in France. (Mo. 
Rev. U. S. Bur. of Lab. SLat., ¥ol. 7, Sept., 1918.) 

HA~tlLTO~, ALICE, and VVaRILL, C~rARLES 1=[. 
Hygiene of printing trades, reprint 1918. (Bull, 209; Indus- 

trial Accidents and Hygiene Series 12. United States 
Bureau of Labor Statistics.) 

H~xIS, Lot~Is I. 
Clinical study of the frequency of lead, turpentine and benzine 

poisoning in 400 painters. N. Y. C. Dept. of Health. 
(Reprint ser., No. 71), Aug., 1918, pp. 82. 

Industrial hygiene. (N .  ¥.  Med. ;[our., Vol. 107, pp. 928, 
May 18, 1918.) 

Relation of industrial hygiene to general practice. (N. Y. 
Med. ;[our., Vol. 107, pp. 928, May 18, 1918.) 

HAYXlmST, E. R. 
Sanitary supervision of industries. (Amer. ;[our. of Public 

Health, Boston, Mass., Vol. 8, pp. 301, Apr., 1918.) 
HmolNs, E., L~NzA, A. J., L~EY, F. B., RICE, GEo. S. 

Siliceous dust in relation to pulmonary disease of miners in 
;joplin District, Mo. Bull. 132, U. S. Bureau of Mines. 
(Includes list of Mines Bureau publications on mine acci- 
dents and methods of metal mining, 1918.) 

HURRAr~U, S. D. 
Occupational affections of the skin. (N. Y. City Dept. of 

Health Monthly Bull., ¥ol. 9, Feb., 1919.) 
INTERNATIONAL ASS'N OP MEDICAL IV[USEU~S, ANN ARBOR, MICH. 

Industrial poisoning in munition workers. Vol. 7, pp. 86, 
Apr. 1, 1918. 

LEE, FRZD'K S. 
The human machine and industrial efficiency. (Longmans, 

Green & Co., 443 Fifth Ave., N. Y., 1918, pp. 119.) 
LE~E, T. M. 

Trinitrotoluene poisoning. (Mo. Rev., U. S. Bur. of Lab. 
SLat., Vol. T, Sept., 1918.) 
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M~d~KS, L. B. 
Practical standards for factory illumination. (kmer. gour. 

of Public HealS, Boston, Mass., Vol. 8, pp. 363, May, 1918.) 
]~ILLER, T. G. 

Sociologic and medical study of 400 cigar workers in Phila. 
(Amer. Jour. of the lied. Sciences, Vol. 155, pp. 157, Feb., 
1918.) 

MILLF~, T. G., and SMYT~, H. F. 
Suggestions for obviatin~ the hazards of cigar manufacturing. 

(Penn. Med. Jour., ~Vol. 21, pp. 360, Mar., 1918.) 
MocK, H~u~Y E. 

Industrial medicine and surgery. (W. B. Saunders Co., W. 
Washington Square, Phila., Pa., pp. 400, 1918.) 

MooP~, B. 
Need for industrial hee lth service in factory and workshop 

and prevalence of pulmonary phthisis. (Lancet, 423 Strand, 
London, W. C., Yol. ~, pp. 618, Nov. 9, 1918.) 

~ATIONAL INDUSTRIAL CONFERENC]] BOARD. 
Hours of work as related to output and health of workers. 

(Research Report No. 12, pp. 69.) 
P~Ic~., G. M. 

Practical standards for factory sanitation. (Amer. Jour. of 
Pub. Health, Boston, Mass., Vol. 8, pp. 288, Apr., 1918.) 

RICH.~RDSON, ANNA G. 
Telephone operating: A study of its medical aspects with sta- 

tistics of sickness disability reports. (Jour. of Ind. Hygiene, 
Vol. 1, pp. 54-68, May, 1919.) 

RO~INS0N, J. M. 
Blindness from industrial use of 4 per cent. admixture of wood 

alcohol. (Jour. of the Amer. Med. Ass'n, 535 N. Dearborn 
St., Chicago, Ill., Vol 70, pp. 148, Jan. 19, 1918.) 

Ross, H. C. 
Occupational cancer. (Jour. of Cancer Research, Williams & 

Wilkins Co., 2419 Greenmount Ave., Baltimore, Md., Vol. 
3, pp. 321, Oct., 1918.) 

SExePLE, S. 
Health hazards to women as result of war emergency. (Penn. 

Med. Jour., Vol. 21, pp. 661, Aug., 1918.) 
S~NGEL, A. 

Prevention of industria), diseases. (Penn. Med. Jour., Vo]. 
22, pp. 486-488, May. 1919.) 

U. S. COUNCIL OF NAT. DErEN'SE. 
Control of diseases in establishments for the manufacture and 

loading of h.e. 1918, pp. 15. 
U. S. PuBr.ic HEALT~ SEnWCE. 

Investigation of industrial fatigue by means of factory sta- 
tistics. (U. S. Public Health Reports, Vol. 33, pp. 605, 
Apr. 26, 1918.) 
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D. ]~IISCELLANEOUS, STATISTICS AND GENERAL THEORY. 

1. War Injuries and D~sabilities.* 
AMER. ACADEMY 0Y POL. & SOC. SCIENCE, ANNALS. 

Rehabilitation of the wounded. Publication No. 1238, Phila., 
Nov., 1918. 

CAMUS, 
Physical'and occupational re-education of the maimed. (Win. 

Wood & Co., 51 Fifth Ave., New York, 1918.) 
CUMMINGS, JOHN. 

Vocational rehabilitation of disabled soldiers and sailors. 
Bull. 5, Federal Board for Vocational Training. (With 
bibliography of war cripple, by Douglas C. McMurtrie.) 
1918. 

FARIES, JOHN CUTHBERT. 
The economic consequences of physical disability. (Publica- 

tions of Red Cross Inst. for Crippled and Disabled Men, 
Red Cross Institute for Crippled and Disabled Men, 311 
Fourth Ave., New York, Series 1, 702.) 

Training in English technical schools for disabled soldiers. 
(New York Red Cross Institute for Crippled and Disabled 
Men, pp. 12.) 

Development in England of a state system for the ~are of the 
disabled soldier. (Red Cross Institute for Crippled and 
Disabled Men, New York, 1918.) 

HARPER, G~CE S. 
Vocational re-education for war cripples in France. ( R e d  

Cross Institute for Crippled and Disabled Men, New York, 
pp. 98, 1918.) 

HIRSCHFIELD, G. 
Tourviel]e: A trade school for war cripples. (Red Cross In- 

stitute for Crippled and Disabled Men, New York, 1918.) 
HODO~., J. M., and GARSIDE, T. H. 

War pensions and allowances. (N. Y., Hodder & Stoughton, 
1918, pp. 463.) 

lC:[UNTER, ARTHUR. 
Pensions and insurance for our fighting men. (Munsey's, pp. 

418-423, Dee., 1917.) 
HODGE, J. M., and GARSIDE, T. T[. 

War pensions and allowances. (London, Hodder & Stough- 
ton, 1918, pp. 463.) 

MACKEY, H. A. 
The responsibility of the state toward the problem of the 

physical reconstruction and industrial rehabilitation of the 
* An unusually rich bibliography on this subject is available. Only the 

more important titles are given below, however. 
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war and industrial cripples. (Penn. Med. Jo'ur., Vol. 22, 
pp. 473-477, May, 19[9.) 

McDILL, JOHN R. 
Lessons from the enemy. How Germany cares for her war 

disabled. Medical War Manual No. 5. (Lea & Febiger, 
706-710 Sansom St., Phila,  Pa., pp. 262, 1918.) 

MCKENZlE, R. T. 
Mechanical aids to reconstruction. (Penn. Med. Jour., ¥ol. 

22~ pp. 483-485, May, 1919.) 

Reclaiming the maimed. A handbook of physical therapy. 
(The Macmillan Co., 66 Fifth Ave., New York, pp. 128, 
1918.) 

McMURTrtIE, DOUGLAS C. 
A bibliography of the war cripples. (Publications of the Red 

Cross Inst. for Crippled and Disabled Men. Red Cross In- 
stitute for Crippled and Disabled Men, New York, Series 
1, 701, pp. 41, Jan. 4, 1918.) 

The disabled soldier. (The Macmillan Co., 66 Fifth Ave., 
New York~ 1918.) 

Evolution of national systems of vocational re-education for 
disabled soldiers and ,tailors. Bull. 15, Re-education series 
3, Federal Board for Vocational Training. Red Cross In- 
stitute for Crippled and Disabled Men, New York, pp. 319, 
1918. 

Reconstructing the crippled soldier. (Rec~ Cross Institute for 
Crippled and Disabled Men, New York, pp. 40, 1918.) 

Rehabilitation of the war cripple. (Red Cross Institute for 
Crippled and Disabled Men, New York, pp. 24, 1918.) 

Reconstructing the war cripple in Alberta. (Amer. Jour. 
Care Cripples, ¥ol. 5, pp. 229-236, Dec., 1917.) 

]V[ITCHELL, JOHN. 
Vocational rehabilitation for crippled industrial workers. 

(Report, Fifth Bienn:!al Conf. of the Catholic Charities. 
Catholic University, Washington, Sept. 15-18, .1918, pp. 
16.) 

MO~RB, BERT J. 
The industrial restoration of disabled sold.iers. (Indus. Man- 

agement, ¥ol. 56, pp. 477-481, Nov., 1918.) 
I~ATIONAL SOCIETY FOR VOCATIONAL EDUCATION. 

:Problems of administerirg the federal act for vocational edu- 
cation. Pp. 83. 

23 
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PERSONS, W. FSANK. 
The soldiers' and sailors' families. (Annals, Amer. Acad. 

of Pol. and Soc. Sci., Vol. 77, pp. 171-184, May, 1918.) 
REDDING, HELEN E. 

Opportunities for the employment of disabled men. Prelim- 
inary survey of the piano, leather, rubber, paper goods, shoe, 
sheet metal goods, candy, drug and chemical, cigar, silk, 
celluloid, optical goods and motion picture industries. _(R d 
Cross Institute for Crippled and Disabled Men, New York, 
pp. 11, 1918.) 

RUBINOW, I. M. 
Statistical consideration of the number of men crippled in 

war and disabled in industry. (Red Cross Institute for Crip- 
pled and Disabled Men, 311 Fourth Ave., New York, 
1918.) 

SEXTON, F. H. 
Vocational rehabilitation of soldiers suffering from nervous 

diseases. (Massachusetts Society for Mental Hygiene, 
1918.) 

S~V~hTTH CONFERENCE OF IND. PHYS. AND SURGEONS, PHILA., PA. 
The problem of physical reconstruction and industrial re- 

habilitation of the war and industrial cripple. (Penn. Med. 
,our.  (several papers read), May, 1919.) 

SMITVr, HOKE. 
Rebuilding the injured soldier. (Forum, Vol. 60, pp. 572- 

580, Nov., 1918.) 
TODD, J. L. 

French system for return to civilian life of crippled and dis- 
charged soldier. (Red Cross Institute for Crippled and 
Disabled Men, New York, 1918.) 

U. S.--SECY. OF TREASURY. 
Annual report. (See for War Risk Insurance.) 1918. 

WHITESIDE, GLADYS GLADDING. 
Provision for the re-education of Belgian war cripples. (Red 

Cross Institute for Crippled and Disabled Men, New York, 
pp. 11, 1918.) 

WOLFE, S. "H'ERBERT. 
Governmental provisions in U. S. and foreign countries for 

members of military forces. (Publication 28.--Depart- 
emnt of Labor, 1918.) 

Eight months of war risk insurance. (Annals, Amer. Acad. of 
Pol. & Soc. Science, pp. 11, Oct., 1918.) . 

2. Economics. 
BROWNE, L. A. 

Wages and cost of living. (Forum, Vol. 60, pp. 319-332.) 
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COGHLAN, TIMOTHY A. 
Labor and industry, in Australia. (New York, Oxford Univ. 

Press. In 4 vols.) 
CRIb, GEo. W. 

The fallacy of the German state philosophy. (Doubleday, 
Page & Co., Garden City, N. Y., pp. 32, 1918:) 

DRYD]~h r, F. 1 ~. 
The government and wage-earners' insurance. (North Amer- 

ican Review, ¥ol. 207, pp. 863-867, June, 1918.) 
HUDSON, W. M. 

How to determine the cost o~ living in an industrial commu- 
nity. (Industrial Management, Vol. 56, pp. 185-192, 
Sept, 1918.) 

MANSBRIDG~, ALBERT. 
The education of the Working classes. (Contemporary Re- 

view, Vol. 630, pp. 684=-694, June, 1918.) 
~¢[IL]SER, G. R. 
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Casualty Co., Baltimore, Md. 

Kearney, T. P., Assistant Manager, State 
Compensation Insurance Fund, Denver, 
Colo. 

Kirkpatrick, A. L., National Workmen's Com- 
pensation Service Bureau, 15 Park Row, 
New York. 

Levy, S. Leon, War Trade Board, Washington, 
D.C. 

McChre, Laurence H., Colt's Patent Fire 
Arms Mfg. Co., Hartford, Conn. 

McGuire, Vincent G., Group Ins. Dept., Equi- 
table Life Assurance Society, 120 Broad- 
way, New York. 

§Miller, Tilford W., Travelers Ins. Co., Hart- 
ford, Conn. 

Montgomery, Victor, Actuary, California Ins. 
Dept., San Francisco, Cal. 

Mueller, Louis H., State Compensation In- 
surance Fund, 525 Market St., San Fran- 
francisco, Cal. 

Miiller, ]~ritz, New York Life Ins. Co., 346 
Broadway, New York. 

Newell, William, Chief Safety Engineer, State 
Insursnce Fund, 411 Fifth Ave., New York. 

Otto, Walter E., Treasurer & Actuary, Michi- 
gan Mutual Liability Co., Detroit, Mich. 

Outwater, Olive E., National Workmen's Com- 
pensation Service Bureau, 15 Park Row, 
New 57ork City. 

Raywid, Joseph, Statistician, International 
Fire & Marine Ins. Corp., 3 S. William St., 
New York. 

Schaefer, Walter A., Ocean Accident & Guar- 
antee ~]orp., 59 John St., New York. 

Spencer, Harold S., Aetna Life Insurance Co., 
Hartford, Conn. 

Sibley, John L., Statistician, United Shttes 
Casualty Co., 80 Maiden Lane, New York. 
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Nov. 15, 1918 

*Oct. 22, 1915 

(1)*Oct. 22, 1915 

(')*Oct. 27, 1916 

(1)*Oct. 97, 1916 

May 23, 1919 

Nov.  15, 1918 

*Oct. 22, 1915 

*Oct. 22, 1915 

*Oct. 22, 1915 

Sullivan, Oscar M., Chief Statistician, Minne- 
sota Dept. of Labor, Old Capitol, St. Paul, 
Minn. 

§Tilson, Howard, Captain, Ordnance Dept., 
Frankford Arsenal, Philadelphia, Pa. 

Van Tuyl, Hiram O., Examiner, New York 
Ins. Dept., 165 Broadway, New York. 

§Waite, A. W., Aetna Life Ins. Co., Hartford, 
Conn. 

Waite, Harry V., Travelers Ins. Co., Hartford, 
Corm, 

Warren, Charles S., Chief Statistician, Ocean 
Accident & Guarantee Corp., 59 John St., 
New York. 

Wilkinson, Albert E., Stagstician, Standard 
Accident Ins. Co., Detroit, Mich. 

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. 

SCHEDULE OF IV~EIVfBER.SHIF, ~V~AY 23, 1919. 

Membership, November 15, 1918 
By withdrawal . . . . . . . . . . . . . . . . .  

Additions: 
By election, May 23, 1919 . . . . .  
By reinstatemcnt . . . . . . . . . . . . .  

Membership, November 15, 1918 

Fellows, 

145 
4 

141 

4 

145 

AsSOciates. 

41 

41 

3 
1 

45 

Total 

186 
4 

182 

7 
1 

9O 
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fl~BSTRACT FROM THE MINUTES OF THE MEETT~O, 

MAY 23, 1919. 

The semi-annual and twelfth regular meeting of the Casualty 
Actuarial and Statistical Society of America was held at the Hotel 
Pennsylvania, New York City, on May 23, 1919. 

President Woodward called the meeting to order at 10:30 A.M. 
The roll was called showing the following forty-six Fellows and 
twelve Associates present: 

F.~LLOWS. 

BLACK FIsHEr LUBIN 
BLANCHARD FLYNN MAGOUN 
BRODIN FONDILLEI~ MELTZEE 
Buck GARRISON ~ICHELBACHER 
BUDLONG GOULD MOlE 
BURHOP GRAHAM, T.B.  MOORE, G. D. 
CAM:MACK GRAHAM, W.J .  ~0WBRAY 
CONWAY GREEN:] NICHOLAS 
CP~IG, J.D. HATCH OTIS 
CRUM HUOHS~S ]~YAN 
DAVIS HUNT SENIOR 
DEARTH JACKSC~ C.W. WHITNEY 
DEUTSCHBEIIGEB KELLY WOLFE, S. H. 
DUBLIN KING WOODWARD 
DUNLAP KoPI~ 
FAERER LESLIE 

A S~'O gIA TES. 

ACKERMAg KmKP~T~ICK SPENCER 
DORWEILER NEWEL5 WAITE, 1[. V. 
ELSTON OUTWA'rE~ WARRE~ 
JACKSON, E.T. RAYWID WOODMAN 

The President's address wa~ presented. 
The minutes of the meeting held November 15, 1918, were ap- 

proved as printed in the Proceedings. 
The report of the Council was read and, upon motion, adopted 

by the Society. The Council also reported that no definite con- 
clusion had been reached as tO holding the May, 1920, meeting at 
Chicago, but that an announcement would be made at the time of 
the next meeting of the Society, in November, 1919. 

24 
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The Council recommended the following four men for election 
to Fellowship in the Society without examination, under the terms 
of Article I I I  of the Constitution :--  

Gre~ovry C. Kelly, General Manager, Pennsylvania Compen-. 
sation Rating and Inspection Bureau, Philadelphia, Pa. 

Alfred McDougald, Accident ~Ianager, Phoenix Assurance 
Company, London, England. 

Frederick Richardson, United States Manager, General Acci- 
dent, Fire and Life Assurance Corporation, Philadelphia, 
Pa. 

Archibald A. Welch, Vice President, Phoenix Mutual Life 
Insurance Company, Hartford, Conn. 

After ballot, these nominees were declared duly elected Fellows. 
The Council reported that the following had been enrolled with- 

out examination as Associates: 

Nicholas Fletcher. Walter E. Otto. Charles S. Warren. 

The papers printed in this number were read or presented. 
Recess was taken until 2:15 P.M. 
The papers read at the last meeting of the Society were discussed. 
The following resolution was adopted by the Society: 

" Whereas: The published results of the forthcoming Census 
of population, of manufactures, mines, quarries and forestry in 
the United States, as authorized by the Bill enabling the Four- 
~eenth and Subsequent Censuses, will materially advance casualty 
insurance science, and will help especially to solve numerous 
rate-making and administrative problems in that science. 

"" Therefore be it ~nan~mously resolved by the Casualty Actu- 
arial and Stat~tical ~ociety of America tha tm  

"1 .  The statistics of classified wages in the Census of manu- 
factures, mines, quarries and forestry be tabulated to show for 
the principal industries in the several states the number of em- 
ployees by one-dollar weekly-wage groups up to thirty-five dol- 
lars, and by five-dollar wage-groups thereafter. 

"~t. The statistics of the occupations of the population be 
classified and tabulated to show in principal states, the number 
of persons in the important specific occupation classes of each 
significant industry of each State. 

" 3. The classification of ' external causes' of death in the In- 
ternational List of Causes of Death, Second Decennial Revision, 
1909, be amended to show, in its application to the annual sta- 
tistics of mortality in the Registration Area for Deaths, the 
number of accidental deaths due to--(a)  domestic hazard, (b) 
industrial or occupational hazard, (c) public liability hazard 
and (d) unknown or unspecified hazard, and that such deaths be 
tabulated by sex and age classes. 
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"4. The statistics of diseases and accidents under treatment 
in a representative number of hospitals or other institutions be 
collected by the United St~:tes Public Health Service in accord- 
ance with an approved, uniform nomenclature and classification 
of such diseases and accidents, and through voluntary co- 
opera~ive arrangement between the United States Public Health 
Service and the several hospitals or other reporting institutions. 
I t  is recommended that workmen's compensation and occupa- 
tional disease cases under treatment be so specified, and the data 
shown for sex, age, duration of disability and for other items 
which are in the opinion of the United States Public Health 
Service of sufficient econorf:ic and social importance to warrant 
tabulation and publication.: It  is suggested, furthermore, that 
the data for injuries show not only the means of injury, but also 
the nature of the injury, i.e., fractures by parts affected, various 
classes of wounds, infections following injury, etc. 

"Furthermore be ~t resolved: That a copy of this resolutio~ be 
sent to the Director of the Census, to the Surgeon General of the 
United States Public tIealth Service, and to the Chairman of the 
Census Committees of the House of Representatives and of the 
Senate." 

An informal "Question Box" concluded the meeting. 
Upon motion, the meeting adjourned at 5:15 P.M. 
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CONSTITUTION. 

(As AMENDED MAY 20, 1918.) 

A~rICLE L--Name. This organization shall be called THE 
CASUALTY ACTUARIAL AND STATISTICAL SOCIETY OF A~wERICA. 

A~TIOL~ II.--Ob]ect. The object of the Society shall be the 
promotion of actuarial and stetistical science as applied to the prob- 
lems of casualty and social insurance by means of personal inter- 
course, the 15resentation 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. 

AaTICLE III.--Mer~bersh~p. The membership of the Society 
shall be composed of two classes, Fellows and Associates. Fellows 
only shall be eligible to office or have the right to vote. 

The Fellows of the Society shall be the present members and 
those who may be duly admitted to Fellowship as hereinafter pro- 
vided. Any Associate of the Society may apply to the Council for 
admission to Fellowship. If  his or her application shall be ap- 
proved by the Council with not more than one negative vo~e he or 
she shall become a Fellow on passing such final examination as the 
Council may prescribe. Otherwise no one shaft 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 Socie£y 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 achmrial department 
of a casual~y insurance organization or has had such other prac- 
tlcal experience in casualty or social insurance as in the opinion of 
the Council renders him qualified for Associateship. 

ARTICL~ IV.--Officers and Coundl. The officers of the Society 
shall be a President, two ¥ice-President% a Secretary-Treasurer, an 
Editor, and a Librarian. The officers with ex-Presidents, ex-Vice- 
Presidents and four other Fellows shall constitute the Council. 

AaTICL~ V.--ElecHon of Officers and Oouncil. The officers shall 
be elected by a majority ballot at the annual meeting for the term 
of one year and two members of the Council shall, in a similar 
manner, be annually elected to serve for two years. The President 
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and Vice-Presidents shall not be eligible for the same office for 
more than two consecutive ye~rs nor shall any retiring member of 
the Council be eligible for re-election at the same meeting. 

A~TIC~V. ¥I.--Duties of O~cers 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 meegngs, to supervise the examination 
of candidates and prescribe :fees therefor, %o call meetings, and, 
in general, through the appointment of committees and otherwise, 
to manage the affairs of the Society. 

AmTICT,~. VII.--Meetings. 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 sliall be given by the Secretary. 

ABTICL~. 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 8uspensio~ 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. 

ARTXCT.~. X.--Amendments. This constitution may be amended 
by an affirmative vote of two-!hirds of the Fellows present at any 
meeting held at least one m[~nth after notice of such proposed 
amendment shall have been seitt to each Fellow by the Secretary. 

BN-LAWS. 
(As A~.R~DED OCTOB~.R 27, 1916.) 

ARTIC;~. I.--Order of Bus~ness. 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. 

. 

4. 

. 

6. 
7. 
8. 
9. 

10. Reading of papers. 
11. Discussion of papers. 
A]~TICLE II.--Goundl Meetings. 

Minutes of the last mee'ting. 
Report by the Council o:a business transacted by it since the 

last meeting of the Society. 
New membership. 
Reports of officers and committees. 
Election of officers and Council (at annual meetings only). 
Unfinished business. 
New business. 

Meetings of the Council shall 
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be called whenever the President or ~hree members of the Council 
so request, but not without sending notice h) 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.--Dut~es of O]ficers. 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 tic, 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 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 ]~exico, 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 mailing such notice, 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. 

A~TICLE V.--Arn~ndments. 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 REGARDING EKAI~INATIONS FOR ADMISSION TO 
Tt]:E SOCIETY. 

(As A~.~rDED M,~Y 20, 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, wh:[ch may be obtained from the Secretary- 
Treasurer. Iqo 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 flve years' experience in actuarial or 
statistical work in insurance offices, the Council may, upon receipt 
of satisfactory evidence of general education, waive the passing of 
Parts I, I I  and I I I  of the A~sociateship 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, lq0 candidate will be permitted to present 
himself for Part I I  unless t~e has previously passed in Part  I or 
takes Parts I and I I  in the ~ame 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 t ie  passing of Part I I  of the Fellow- 
ship examination, a candidf~te may elect to present an original 
thesis on an approved subject relating to casualty or social insurance. 
Candidates electing this alternative should communicate with the 
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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 ]Kay of the year in which they are to be considered. 
Where Part I of the Fellowship examination is not taken during 
the same year, no examination fee will be required in connection 
with the presentation of a thesis. All theses submitted are, if 
accepted, to be the property of the Society and may, with the ap- 
proval of the Council, be printed in the Proceed{rigs. 

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 topics in order to obtain full credit. 

9. Lqpecial attention ~s called to the following important exception 
to the above rules effective as respects the year 1920. Examinations 
will be regaflarly held in May, 1920, but in the case of candidates 
for Associateship presenting themselves at that time the passing of 
Parts I and I I  will be waived and the candidates will be required to 
take Parts I I I  and IV only. Commencing with 1921, candidates 
for Associateship will be expected to pass in  all four Parts of the 
Syllabus. 

SYLLABUS OF EXAY;INATIONS. 

For Enrollment as Assodate. 
Part I :  

1. Elementary algebra up to and including the binomial 
theorem. 

2. Elementary plane trigonometry including the use of 
logarithms. 

3. Elementary plane analytical geometry. 
4. Double entry bookkeeping. 

Part I I :  
1. Advanced algebra. 
~. Elementary differential and integral calculus. 
3. Elementary calculus of finite differences. 
4. Theory of probability and least squares. 

Part  I I I :  
1. Compound interest and annuities-certain. 
2. Theory of statistics. 
3. Elements of the theory of life annuities and assurances, in- 

cluding the calculation of premiums and reserves for the 
simpler forms of policy. 

4. Elements of economics. 
Part IV: 

1. Practical problems in statistics. 
2. Policy forms and underwriting practice in casualty insur- 

ance, viz. : Personal accident, health, liability, workmen's 
compensation, fidelity, surety, plate glass, steam boiler, 
burglary, fly wheel, automobile, worlrmen's collective, 
credit. 
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3. Practical problems h! insurance accounting and statistics, 
including the prep~ration of annual statements. 

4. Insurance law, including the more important statutes of the 
United States and Canada relating to casualty insurance. 

For Adm~sslon as Fellow. 
Part I : 

1. Calculation of premirms and reserves for accident, sickness, 
workmen's compensation and other branches of casualty 
insurance. 

2. Inspection of risks; adjustment and settlement of claims. 
3. Investments of insurance companies. 
4. Current problems in workmen's compensation and other 

branches of casualty insurance. 
Part  I I :  

1. Principles and history of social insurance. 
2. Compilation and use of  census or other government statis- 

tics relating to population, mortality, invalidity, sickness, 
unemployment, old age and allied matters. 

3. Systems of invalidity, old age and unemployment insurance. 
4. Calculation of premiums for and valuation of pension funds. 

A copy of a pamphlet en{:itled 'C Recommendations for Study" 
may be obtained upon applie, ation to the Secretary-Treasurer. 
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EXAi~INATIONS OF THE SOCIETY. 

EXAMINATION CO]¢[TWIITTEE. 

G. F. ]~ICIIELBACHER (CIIAIR]~fAN). 

In Charge of I~ Charg'e of 
Assoc~ateship ExaminaHons. Fellowship Examinations. 

EDWIN W. KOPF (CHAIRMAN), E . S .  COaSWEL~ (C~AI~*~XN), 
MERVYN DAVIS, WILLIA~ H. BURHOP, 
FRANK R. MULLANEY. EVERETT S. FALLOW. 

EXAMINATION FOR ENROLLMENT AS AS SOCIATE. 

]~xx 7, 1919. 

PART I IL  ~RST PXPER. 

Time: 9.30 until 12.30 o'clock. 

1. Obtain the probabilities that of two lives, (x) and (y) : (a) at 
least one will survive n years, (b) both will die within n years, (c) 
the first death will occur in the nth year. 

2. Define the "force of interest" (8) and establish the relations 
between 3, v and 8. 

3. Comment on the prevailing high wages for labor. Is it a good 
%bing ~or society in general ? For employers in general ? For an 
individual employer? 

4. Distinguish between: (a) normal correlation, (b) partial cor- 
relation, (c) spurious correlation. 

5. Answe~ one of the following: 
(a) Show that the value of a life annuity is less than that of an 

annuity certain for the term of the curtate expectation. 
(b) Define the phrase "expectation of l ife" and obtain a for- 

mula giving its value. 
6. Obtain an expression for the value of a~ and analyze the pay- 

ments made under such an annuity to show how much of each 
represents repayment of principal and how much interest on prin- 
cipal still unpaid. 

7. What different possible standards of an equitable price for a 
commodity do you suggest ? 

8. Point out the limitations upon the use of the theory of simple 
sampling, especially upon the practical use of the so-called "stand- 
ard error." 
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PART III.  SEcedeD PAPER. 

Time: 1.30 until 4.30 o'clock. 

9. Establish the relations between the commutation functions: 
D , N , S , C ,  M a n d R .  

10. I f  a,-] = x  and a-Zl ==y,  find 4 in terms of x and y. 
11. Name the principal influences which affect the rate of ex- 

change. 
12. Define: (a) mean deviation, (b) standard deviation. 
13. (a) Define the terms " mean reserve," "terminal reserve." 
(b) Explain what is meant by the "ful l  net level premium," 

" preliminary term," "modified preliminary term" and "select 
and ultimate" methods of valuation. 

14. A loan of $10,000 is made to be repaid in ten annual install- 
meats. Find the expression for the amount of each installment so 
%hat the lender may receive a return of interest at the rate 4 on his 
investment throughout the t~en year period, it being understood that 
he can only reinvest the payments to him at a lower rate i'. 

15. What points of superiority have bank notes over government 
paper money ? 

16. What tests would you apply to determine whether you were 
clealing with a stable, homogeneous, statistical series ? 

PART ~V. FIRST PAPER. 

Time: 9.~:0 until 12.30 o'clock. 

1. Describe briefly the lmderwriting features of Credit Insur- 
ance. What is the basis of the premium charged ? What informa- 
tion is necessary properly to determine the desirability of such 
risks ? 

2. Illustrate the following table graphically: 

NUMBER OF DAYS I~OST P~R 1,000 THREE HUNDRED DAY WORKERS. 

Industry. 
Accidents Resulting in 

Permanent Temporary 
Death.  Disabi l i ty .  Disability. 

Iron and steel industry . . . . . . . . . . .  7.0 3.2 2.1 
Machine building . . . . . . . . . . . . . . .  1.9 2.1 1.1 

3. Describe a method whereby a record of workmen's compen- 
sation experience for individual risks may be maintained. Sketch 
forms to be used in tabulating such information. 

4. When control of the railways in the United States was un- 
dertaken by the Railroad Administration what, in your opinion, 
was the status of railway employes with respect to the United States 
Employees Compensation Act ? Give reasons. 
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5. Discuss the features of Group Health Insurance as applied to 
manufacturing or mercantile risks having a large number of em- 
ployees. Name important points to be considered in underwriting 
such risks.  

6. Outline a method of calculating relative retail prices of food. 
How would you " w e i g h t "  the prices of the several items in com- 
puting an index number for a representative list of articles, and 
why? 

7. As regards casualty companies, state what percentsge is ap- 
plied to the premiums in force for the purpose of ascertaining the 
unearned premium reserve on: (a) Annual policies, (b) policies 
running for more than one year. 

8. A compensation act is amended to include a new group o~ 
employments, " all other employments not hereinbefore mentioned 
in which four or more workmen or operatives are regularly em- 
ployed." In your opinion would the words "workmen or oper- 
a~ives" apply to a group composed of: (a) two laborers and two 
bookkeepers ? (b) four or more clerical employes ? 

PART IV. SECOND PAPER. 

Time: 1.30 until 4.30 o'clock. 

9. In  automobile insurance: what are the "s tandard  l imits"  on: 
(a) property damage, (b) public liability. 

Define " loss of use"  and state the feature of automobile insur- 
ance in connection with which it  is written. 

10. Draw a graph for, and interpret the following series. De- 
termine whether it is possible to show the extent of correlation 
between the variables, and if so, what adjustments of the data are 
necessary ? 

Average Annual Average Annual 
Year.  Price of Gold Average Yemr. Price of Gold Average 

in Greenbacks, Wages.  In Greenbacks. Wage~. 

1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 

113 
145 
203 
157 
141 
138 
140 
133 
115 

104 
119 
142 
155 
164 
167 
170 
179 
179 

1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 

112 
112 
114 
111 
115 
112 
105 
101 
100 

184 
185 
183 
175 
163 
153 
143 
142 
139 

11. Describe the method for computing loss reserves for liabil- 
ity and workmen's compensation by means of Schedule " P "  as 
required in the annual statement blank for miscellaneous companies. 

12. Comment on the provision for medical service in two acts, 
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(a) "such as the nature of the injury requires," (b) "such as is 
required or requested by the employee," from the standpoiht of: 
(1) the employee's interest, (2) the employer's interest, (3) the 
interest of community in general. 

13. Is it necessary that a policy issued by a mutual casualty com- 
pany contain a provision regarding assessments ? State reasons. 

14. Outline the steps necessary for the preparation of the annual 
statistical review of the accident experience of: (choose one topic) 
(~) a state industrial accident commission, (b) a workmen's com- 
pensation commission, (c) the employers' liability and worhnen's 
compensation department of a casualty company, (d) the personal 
accident branch of a casualty company. 

Start with the handling of the report card or blank and describe 
the processes necessary to the preparation of a finished publication. 

15. Describe the schedules required by several Insurance De- 
partments known as " W "  and ': Z." State the purpose of each, 
and also the relation of each ~ schedule to the other. : . . . .  

16. An employer vo!nnta:rily pays an employee full wages dur- 
ing a period of disability compensable under the Act of a certain 
State. The injured man subsequently claims compensation. What 
action would you recommend ? Why ? 

EXAMINATION FORI ENROLLMENT AS FELLOW. 

]~AY 7, 1919. 

PART 1. FIRST PAPER. 

Time: 9.30 until 12.30 o'clock. 

(Candidates may omit two questions.) 

1. (a) State briefly the prgsent law of one of the States pertain- 
ing to the computation of reserves for workmen's compensation 
insurance. 

(b) State the authorized method ot computing reserves for 
Schedule " Z "  for one of the States which requires Schedule " Z "  
to be filed. 

2. How are the present antgmobile liability and property damage 
rates computed for cars of the private pleasure type? 

What has been the basis i(~ the past ? Explain the advantages 
and disadvantages of each method. 

3. State and give reasons ~,s to the various points which should 
be considered when investigating claims nnder personal accident 
insurance for: (a) death losses, (b)weekly indemnity payments. 

4. State and give your re:~sons as to the statistical investiga- 
tions which should be made in connection with personal health 
insurance. Outline a system for obtaining this statistical infor- 
mation. 
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5. Describe the present plan of experience rating for workmen's 
compensation insurance used in one of the following states: New 
York, New Jersey, Pennsylvania, Massachusetts, Connecticut. 

6. State the particular information that should be brought out 
and the reason for the same in making an inspection for: (a) 
burglary insurance on mercantile open stock, (b) group health in- 
surance. 

7. I t  is contended that schedule rating exercises considerable 
influence toward the adoption of safety measures and consequently 
that it reduces accident frequency. How would you proceed to in- 
vestigate this contention ? 

8. (a) Is there any decided tendency in the new and' amended 
workmen's compensation acts with regard to changing the scale of 
amount of benefits ? 

(b) I f  so, what is the direction of the change and what is the 
impelling force ? 

(c) Name at least three States in which your answers to (a) 
and (b) are substantiated by recent legislation. 

(d) List California, Connecticut, Illinois, New Jersey, New 
York and Pennsylvania in the ascending order of the scale of 
benefit~ as of January 1, 1919 as determined by the workmen's 
compensation acts of the respective States. 

9. (a) Assuming that the present workmen's compensation rates 
accurately measure the normal hazards of the various classifications, 
state any unusual arguments which may exist for or against a car- 
rier writing policies on new risks which have participated heavily in 
war time activities. 

(b) Would the force of such arguments be weakened' or strength- 
ened if the risks were subject to experience rating ? 

10. (a) What has been the effect of war time industrial con- 
ditions on workmen's compensation experience as a whole. 

(b) How have industrial conditions affected the underwriting 
exhibits of the carriers and what should they look forward to as 
reactionary effects? 

PART L SECOND PAPER. 

Time: 1.30 until 4.30 o'clock. 

(Candidates may omit two questions.) 

11. Are United States Liberty Bonds good investments for 
casualty insurance companies, and might all of the capital and 
surplus of a company just starting in business, except an amount 
of cash necessary to pay current expenses, be safely invested in 
them ? State the reasons for your answer. 

12. In making up the annual statements of casualty companies 
it is necessary to use the insurance commissioners' security values. 
What are these values and why are they used ? 
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13. List the following securities in the order of preference as 
investments for casualty insurance companies at the preesent time 
and state your reasons for the same: Railroad bonds, mortgage 
loans on real estate, industrial bonds, Liberty bonds, street railway 
bonds, municipal bonds, public utility bonds. 

14. Name five points in the order of their importance which 
should be carefully consider.~d in purchasing securities for a ca,  
ualty insurance company. Give a brief statement as to why each 
of the points mentioned by you has an important bearing on the 
value of the securities. 

15. Mention some of the reasons why plate glass insurance rates 
have been increased. 

16. A Bill has been introduced into a State Legislature to pro- 
vide that a mutual company, with a surplus in excess of the cap- 
ital stock required of a stock company, may issue policies that are 
non-assessable. State arguments for and against such a Bill. 

17. Give the provisions of the statute of one of the States which 
provides for the regulation :~f workmen's compensation insurance 
rates. 

18. What means of protecting the interests of injured workmen 
should the State require before permitting an employer to become 
a self insurer ? 

19. Under what circumst~mces should a State Industrial Acci- 
dent Board permit lump sura settlements in fatal cases ? 

20. The Massachusetts Workmen's Compensation Act effective 
as of July 1, 1912, has been used as a basis in determining the pure 
premiums from which the rates now in force in most States were 
determined: (a) Why was this act adopted as a basis? (b) Should 
the basis be changed for the next general revision in rates? Give 
reasons for your answers. (c) What are the objections to the use 
of a flat reduction factor in reducing 'experience to a common level ? 

PART I I .  FIRST PAPER. 

Time: 9.30 until 12.30 o'clock. 

Note.--In accordance with Rule 8 of the rules regarding ex- 
aminations for admission to the Society, candidates who are to be 
examined in Part I I  of the Fellowship examinations are required 
to write on only three of tim four prescribed topics, in order to 
obtain full credit. For this reason, the examination questions are 
so arranged that it will be possible for the candidate to choose three 
of the four topics for his examination. A choice of topics is bind- 
ing for both morning and afternoon 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 these topics 
both in the morning and afternoon examinations. 
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ToPic I : PRINCIPLES AND HISTORY OF SOCIAL INSURANCE. 

1. (~) What is social insurance? 
(b) What effect will the unsettled conditions and industrial un- 

rest throughout the world be likely to have in connection with social 
insurance ? 

2. (a) Name the various branches of social insurance and dis- 
cuss the extent to which each branch has been adopted in the 
United States. 

(b) Name two states that have investigatec~ social insurance. 
Give a brief account of one of these investigations. 

ToPic 2: CO~[PILATION AND USE OF CENSUS OR OTHER GOVERN- 
MENT STATISTICS I~ELATING TO POPULATION, I?Y[ORTALITY, 
INVALIDITY, SICKNESS, UNEMPLOYMENT, OLD AGE AND AL- 
LIED mATTERS. 

3. Draw up a questionnaire which could be sent to sick benefit 
funds in a State in order to obtain the rate and extent of siclvness 
in the State. Assuming that all the funds had a waiting period 
and that the period of indemnity payment was limited, show how 
you would arrange the information obtained above. What allow- 
ances should be made for results obtained in this matter ? 

4. (a) Define: (1) Morbidity, (2) crude death rate. 
(b) Define the following terms as used in statistical investiga- 

tions: (1) Arithmetical average, (2) median, (3) mode. 
State the advantages and disadvantages of each of the three kinds 

of averages with illustrations. 

TOPIC 3: SYSTEI~IS OF INVALIDITY, OLD AGE AND UNEMPLOY~fENT 
INSURANCE. 

5. Discuss the following points in connection with a system of 
unemployment insurance" (a) General plan, (b) factors affecting 
premium rates, (e) adjustment of claims. 

6. Discuss the comparative advantages of compulsory insurance 
versus old age pensions in dealing with the problem of old age. 

ToPic 4: CALCULATION OF PREACIUMS FOR AND VALUATION 0]~ 
PENSION FUNDS. 

T. An association for thirtyyears has had in effect an old age 
pension plan providing for the  payment of 2 per cent. of total 
salary for each year of service, limit of pension two-thirds of total 
salary, no pension to be paid when the length of service has been 
less than i~fteen years. No provision has been made for repaying 
contributions in case of withdrawal or death. Outline the work 
which must be done to make a valuation of the fund. 

8. Discus~ the following points in connection with a pension 
schedule which is to be started for a large bank: (a) Beneficiaries, 
(b) amount of benefits, (c) age of retirement, (o~) length of serv- 
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ice, (e) cases of total and permanent disability before requirements 
in connection with age retirement and length of service have been 
fulfilled, (f)  temporary disability. 

PAR~ II .  SEC0m) PA~Ea. 

Time: 1.30 until 4.30 o'clock. 

Note.---In accordance with Rule 8 of the rules regarding exam- 
inations for admission to the Society, candidates who are to be ex- 
amined in Par t  I I  of the Fellowship examinations are required to 
write on only three of the four prescribed topics, in order to obtain 
full credit. For this reason~ the examination questions are so ar- 
ranged that it will be possible for the candidates to choose three of 
the four topics for his exam!nation. A choice of topics is binding 
for both morning and afternoon papers; that is to say, if you 
choose as the subjects for your examination topics 1, 2 and 3, you 
musk be careful to limit yourself to the questions on these topics 
both in the morning and afternoon examination. 

ToPIc 1 : PRINCIPLES AND HISTORY" OF SOCIAL INSURANCE. 
9. Give a review of the workmen's compensation movement in 

the United States. 
10. Name three books on social insurance that you have read 

and sketch briefly the information contained in one of them. 

ToPIc 2: COMPILATION AND USE OF CENSUS OR OTHER GOVERN- 
MENT STATISTICS REZATING TO POPULATION, MORTALITY, 
IHALIDITY, SICKNESS, UNEMPLOYMENT, OLD AGE AND 
ALLIED I~IATTERS. 

11. The report of Provost Marshall General Crowder on the first 
draft  contains the following figures: 

Total Examined Physically Ratio to Total 
Physically. Qualified. Examined. 

Alabama . . . . . . . . . . . . . . . . . . . .  
Georgia . . . . . . . . . . . . . . . . . . .  
M a s s a c h u s e t t s  . . . . . . . . . . . . . .  
Connecticut . . . . . . . . . . . . . . . .  
New York . . . . . . . . . . . . . . . .  
Pennsylvania . . . . . . . . . . . . .  
California . . . . . . . . . . . . . . . . .  
Iowa . . . . . . . . . . . . . . . . . . . . .  

47,867 
65.946 
83,796 

i 29,002 
322,082 
161,223 
95,647 
40,961 

36, 399 
46,394 
54,067 
15,575 

223,754 
86,029 
70,614 
31,875 

75.98 
70.35 
64.52 
53.70 
69.47 
53.33 
73.83 
77.82 

Discuss the propriety of using these figures for comparative pur- 
poses as to the health conditions in the states mentioned. 

12. (a) What is meant b y  registration area as used in the 
Bureau of Census Mortality Statistics ? 

25 
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(b) Name three States in different sections of the country that 
are included in the re~stration area. 

(c) Discuss briefly the information contained in one of the fol- 
lowing: (1) Bureau of Census Mortality Statistics, (~) ]gonthly 
Review Bureau of Labor Statistics. 

TOPIC 3: SYSTEMS OF INVALIDITY~ OLD AGE AND UNEIIPLOY],IENT 
INSURANCE. 

13. Outline the various plans of sickness insurance with respect 
to management, burden of cost, scope of application and the or- 
ganization of medical aid. 

14. Discuss the extent to which the following systems of insur- 
ance have advanced in Europe: (a) Sickness, (b) unemployment, 
(c) old age pensions. 

15. How would you proceed in making an investigation for a 
State in connection with the problem of unemployment insurance. 

ToPlc 4: CALCULATION OF PREMIUIHS FOR AND VALUATION OF 
PENSION FUN~DS. 
(Candidates may omit one of the following questions.) 

16. It  is proposed to organize a municipal firemen's pension fund 
with retirement at age sixty or in case of total and permanent dis- 
ability. The pension is to be 50 per cent. of the average salary for 
ten years previous to retirement and the contributions are te be 
made equally by the firemen and the municipality. The fund is to 
be started at once and it is intended that current contributions 
from year to year shall meet current expenses, in this manner 
avoiding the risk of administering a large fund at any time. Criti- 
cize this plan. What recommendations would you make? How 
would you treat: (a) Voluntary withdrawals from the force, (b) 
cases of temporary disability. 

17. (@) What is the so-called pension method ? 
(b) Name some city or state which has conducted an investiga- 

tion into its pension funds and describe briefly: (1) The method 
of investigation, (2) the results found and recommendations made 
for the future. 

18. Compare the present plan of compensating crippled soldiers 
with the plan following the Civil War. State the advantages and 
disadvantages of each plan. 
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