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PROCEEDINGS

NOVEMBER 153, 1918

THE RELATION BETWEEN THE ACTUARY AND THE
STATISTICIAN.

ADpDRESS OF THE PRESIDENT, JaAMES D. CrAIG.

At the last meeting of the Casualty Actuarial and Statistical
Society 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 defi-
nition of that subject, and while Walford’s “Insurance Cyclopz-
dia” deals somewhat fully with the history of the term “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 Cyclopaedia,” by Mr. Cornelius Wal-
ford, F.I.A., F.8.8,, 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 to 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 Institute 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

1 1



2 THE ACTUARY AND THE STATISTICIAN.,

interest and probability, while the statistician has been designated
as 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 of counting.
This would be true were counting considered as a simple operation
performed automatically by one person, but when the numbers
counted are large, as, for instance, the population of the United
States, 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:

TABLE SHOWING DECREASE AND INCREASE OF PRODUCTION OF THE ForrLowing
CroPS FOR 1918 as AgamvsT 1917,

Increase in Decrease In
Crop. Bushels.  Bushels.
10/ ¢ ... 441,000,000
L0 T 7 52,000,000
Potatoes o ovriiii it i i e e 51,000,000
Sweet potatoes .....cviiiiiiiei il e, 2,000,000
Total ... 546,000,000
Wheat ..oovvriiiiinin i, 267,000,000
Barley ...ovieeiiiiiiiiiiiie i 26,000,000
Bye «ovvviiiiiiniini it 16,000,000
Buckwheat ........ciiiiiiiiieiiiiian, 2,000,000
Rico «ovvirniiiiiiiiiiii it 5,000,000
Beals ....evriiiieiiiiiiiii i 3,000,000
Total ...vviiniiiiiiii i e 314,000,000
Net doecrease ...coovvvivniiiiiniiiiiinieiieanaes 227,000,000

It 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 $2,000,000 in the gas bills of the nation,
while to quote from the Literary Digest 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
year.”

It 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 comprchended. 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,
Mode, Standard Deviation and Skewness, have all distinet 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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tained 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 opegate are dif-
ferent. The statistician 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 flelds, 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 oceasion 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.

Strietly speaking, the statistician draws no deductions. Te 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 Angust 1, 1918, there
is an article taken from “Agency Items,” entitled, “Thrift 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 HOoME AND ABROAD.”

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

“0f every 1,000 people in Switzerland, 595 have a savings
account.

“0Of every 1,000 people in Norway, 468 have a savings account.

“0f every 1,000 people in Denmark, 436 have a savings ac-
count.

“Of every 1,000 people in Japan, 400 have a savings account.

“0f every 1,000 people in France, 368 have a savings account.

“Of every 1,000 people in the United States, 109 have a sav-
ings account.
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“Why is it that in the United States, reputed to be the wealth-
iest country in the world, only ten per cent. of the population main-
tain savings bank accounts? Americans must be taught to save,”
ete.

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 Swifzerland 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 Jand 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 heen
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 “Comparative 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 “ Some Points connected with the Education of an Actu-
ary,” stated:
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“The model actuary, then, as a statist, collects and arranges the
materials 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 codperate 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 gphere of usefulness is enlarged, and
he becomes a valuable coadjuter 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.”

It 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. It 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 “ The 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 recognized for a longer period than “ statistician,” as in 1774
Mr. Wm. Morgan was appointed Resident Actuary of the Equitable
Assurance Company of London, while the words “statistics” and
“statistician” were first used in 1787 by Mr. E. A. W. Zimmerman
in a preface to “A Political Survey of the Present State of
Europe.”

The name “actuary” was derived from “actus,” an instrument,
and was first used as a designation of a public officer who drew up
‘the writings, contracts, efc., 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.

[ 3
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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 1774 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 calculations.

In 1852, any judge of the Court in England was authorized to
obtain 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. It 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. Abouf, this same
time, in fact one year earlier, in 1867, an attempt was made to
found an Institute of Actuaries in the 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 constifution 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 malters 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 “statist,” “statistics” and “statistical” appear to be all
derived more or less indirectly from the Latin “status™ in the
sense that it acquired in Mediseval Latin of a political state. The
word “statist” occurred in “Hamlet ” in 160, in “ Cymbeline ” 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 Fresent 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 “Prospectus” 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 fo
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 departments 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.

“ Statistics” and “statistical ” have ceased to bear any necessary
reference to matters of state and are now applied in physies, 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-
tions relating to particular subjects, as, for instance, a Journal for
the Stotistical Study of Biological Problems, a book on “ The Prin-
ciples of Statistical Mechanics,” 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 cleventh day of the eleventh
month. It has brought new problems. As a total our army has
probably lost more men from influenza than were killed in action,
but it remains for the future statistician to make the detail studies
and determine the various rates.

At present we with all the world are rejoicing at the advent of
peace. Even the peoples of the defeated nations are rejoicing—
not, indeed, to the same extent that we rejoice, but the new era
of “Peace on Earth, Good Will to Men™ 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 enmemies, but rather as people for
whom has been opened the opportunity for self government.
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MorTALITY FROM EXTERNAL CAUSES AMONG INDUS-
TRIAL POLICYHOLDERS OF THE METROPOLITAN 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 fo determine causally. Our first approach to them is
to establish three classes, the divisiop 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 TUnder 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
Teport.

During the six-year period covered by this investigation of wage
earners’ mortality, there were 50,712 deaths from external violence

* This is an execerpt, being Chapter VIII of my forthcoming book en-
titled, ‘‘ Mortality Statistics of Insured Wage Earners and Their Families.’’
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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:

TABLE 1,
MorTALITY PROM EXTERNAL CAUSES OF DEATH. CLASSIFIED ACCORDING TO
MAIN GBOUPS.

Deaths and Death Rates per 100,000 Persons Ezposed and Per Cent. of
Total Mortality from Ewternal Causes Represenied in Each Main
Group., 1911 to 1916.

Experience of Metropolitan Life Insurance Company. Industrial

Department.
Class of External Violence. Number of Total metsrmal ]p?eﬁgol})?g
eaths. Causes. Exposed.
Totsal external cauges ............. 50,712 100.0 94.3
Accidents, incl. unspec. violence*| 39,268 77.4 730
Suicides. ................. ... 6,542 129 12.2
Homicides................... 3,753 74 7.0
Wardeaths.................. 1,149 2.3 2.1

* Excludes ‘‘war deaths,”’

The total death rate corresponding to the 50,712 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 proportion would reach nearly 80 per cent. Suicides
comprise 12.9 per cent. and homicides 7.4 per cent. additional.
We shall consider in detail first the group of accidents.

AcomexNTs, INcLUDING UNSPECIFIED VIOLENCE.

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. It 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 mortality 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 85 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 distinguish 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
wag 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
rising 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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with advancing age, beginning with the period 15 to 19 years.
White females show a rather stationary tendency in the mortality
rate between 15 and 35 years of age. Between 15 and 24 years
colored males show a tendency toward decline; thereafter they ex-
hibit a rising death rate. Colored females show a fluctuating fatal
accident rate between 10 and 44 years and a rising rate thereafter.
These facts are shown in the following table, and in Chart I on
page 13:
TABLE 2,

MORTALITY FROM ACCIDENTAL AND UNSPECIFIED VIOLENCE,* CLASSIFIED BY
CoLOR, SEX AND BY AGE PERIOD.

Death Rates per 100,000 Persons Exposed. 1911 to 1916.
Lxperience of Metropolitan Life Insurance Company. Industrial

Department.
‘White. Colored.

Age Perlod. Persons.

Male. Female. Male, Female.
All ages—one and

OVeT.. ........ 73.0 115.9 36.4 121.4 38.8
ltod...... 93.7 100.9 79.4 151.3 126.3
5t09...... 51.4 8.9 31.9 67.9 51.2
10to 14..... 414 65.1 144 83.5 22.7
15t019..... 53.4 85.7 16.9 131.7 18.2
20to24..... 55.6 99.8 16.5 109.4 25.6
25t034..... 57.9 114.5 157 115.3 22.5
35tod4. . ... 71.6 154.3 19.4 124.8 271
45t0 54..... 95.2 195.1 35.5 145.6 41.1
55t064..... 137.2 246.5 73.2 180.7 59.0
65t074..... 251.4 346.0 201.1 247.2 167.9
75 and over .| 477.8 482.4 496.4 315.5 353.9

* War deaths excluded.

Color Ratio of Accident Mortality.

The fatal accident rates of the white and colored races are, as
we have seen, very different. We find, for example, that under
5 years of age, colored children, both males and females, show a
fatal accident rate about 1} times that of white children. In the
period 5 to 9 years colored males show a fatal accident rate just a
little less than the white male rate. Between 15 and 19 years, how-
ever, we observe the maximum percentage of excess of colored male
over white male accident mortality. Colored females, on the other
hand, show their maximum percentage of excess in accident mor-
tality between 5 and 9 years of age. After the age period 25 to 34
years, colored males show a lower mortality than white 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.
MOBRTALITY FROM AOCCIDENTAL AND UNSPEOIFIED VIOLENCE.™

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

Metropolitan Life Insurance Company, Mortalify Experience. Industrial

Department.
Percentage, Colored of White Mortality.
Ago Perlod.

Males, Females.

All ages—one and over. . 104.7 106.6
I1tod ....... 150.0 159.1
~5t09 ....... 98.5 160.5
10to 14 ...... 128.3 157.6
150,10 ... ... 153.7 107.7
20to24 ....... 109.6 155.2
25t034........ 100.7 143.3
35todd........ 80.9 139.7
45t0 54........ 74.6 115.8
S6to64........ 73.3 80.6
65 tof74........ 714 83.5

75 and over. .... 65.4 71.3
* War deaths excluded. ’

Sex Ratio of Accident Mortality.

The differences in the stresses of occupation between the sexes
are clearly 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 with 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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7% times that of colored females. These facts are exhibitéd in the
following table:
TABLE 4.

MORTALITY FROM ACCIDENTAL AND UNSPECIFIED VIOLENCE.*

Percentage, Male of Female Mortality at Specified Age Periods for Each
Color Class. 1911 to 1916.

Experience of Metropolitan Life Insurance Company. Industrial

Department.
Percentage, Male of Female Mortality.
Age Perlod.

‘White. Colored.

All ages—one and over. . 318.4 312.9
ltod......... 1271 119.8
5t09......... 216.0 132.6
10 to 14.. .. 452.1 367.8
151019 507.1 723.6
20 to 24 604.8 427.3
25 to 34 729.3 512.4
35 to 44 795.4 460.5
45 to 54 549.6 364.3
55 to 64.. 336.7 306.3
65 to 74 172.1 147.2
75 and over..... 97.2 89.1

. ®* War deaths excluded.

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

Before proceeding to a detailed consideration of the various
forms of accidents represented in our experience, it might be well,
in passing, to exhibit a table of the accident death rates per 100,000
among white insured wage earners and in the general population
of the expanding Registration Area of the United States. The
table on page 17 affords a view of these data.

Under 20 years and after 35 years of age white males of the in-
sured wage earners’ group show a higher accident mortality than
do males in the Registration Area in general. For the ages under
5 years, insured white males show an accident death rate 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 general population. Between 20 and
34 years of age insured white male wage earners show a lower mor-
tality from accidents than was recorded among males in the Regis-
tration Area record. Beginning with the age period 35 to 44
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TABLE 5,
MORTALITY FROM ACCIDENTAL AND UNSPECIFIED VIOLENCE,*

Death Rates per 100,000 Persons Ezposed. Classified by Sex and by Age
Period. Insured White 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 States (1910 to 1915).

Males. Females.
Age Perlod. Percentage Percentage
M. L.I. Co.| U. 8. Reg. M. L. 1. Co. U. 8.
(White). Area, g}RIe‘gIASg (White). | Reg. Area gr[RIég IAS:
All ages—one

and over....| 1159 120.8 95.9 36.4 374 97.3
l1to4..... 100.9 96.4 104.7 79.4 76.5 103.8
5to9..... 68.9 58.8 117.2 319 29.6 107.8
10 to 14.... 65,1 56.9 1144 14.4 13.0 110.8
15t0 19..., 85.7 85.0 100.8 16.9 15.4 109.7
20 to 24.. .. 99.8 116.6 85.6 16.5 17.0 97.1
25to34....| 1145 123.4 92.8 15.7 15.5 101.3
35to44....| 1543 139.6 110.5 194 18.9 102.6
45to 54....| 1951 156.8 124.4 35.5 27.7 128.2
55to64....] 246.5 178.5 138.1 73.2 49.0 149.4
66 to74....| 346.0 214.3 161.5 201.1 118.1 170.3
75 and over.] 4824 418.0 115.4 496.4 534.8 92.8

* War deaths excluded.

years, however, accident mortality among white male insured wage
earners begins progressively to exceed the rates among males in the
general population up to and including the period 65 to V4 years.
The figures for ages beyond 75 years are not significant in view
of the small exposure.

The comparisons between insured white females and females in
the general population also show higher death rates for the insured
group, with the exception of the age period 20 to 24 years, than for
the group of females in the general population. The differences
are not so marked, however, as they were for the males. Below 20
years of age the percentages of excess of accident mortality among
insured white females are variable. Beginning with the age period
25 to 34 years there is a progressive increase in the excess of acci-
dent fatality rates among white female wage earners over the rates
for females in the general population.

Fatal Accidents According to Specific Means or Nature of Injury.

The foregoing observations on accident mortality were made

without reference to the specific nature or means of injury. 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.

MORTALITY FROM ACCIDENTAL AND UNSPECIFIED VIOLENCE.*

Deaths and Death Rates per 100,000 Persons Ezxposed by Specified Causes
and by Color and Sew. 1911 to 1916.

Experience of Metropolitan Life Insurance Company. Industrial

Department.
Persons. Rate per 100,000,
Cause of Death, Rate White. Colored.
Deaths.! per Fo- Fe
100,000/ Males. | mgjes, | Males. | mgtes,
AcCCIDENTS AND UNSPECIFIED
VioLENCE—ToTAL*.......... 30268 | 73.0 |115.9 | 36.4 |121.4 | 388
Poigoning by food . .............. 622 12| 12| 10 1.5 18
Other acute poisonings........... 1144 | 21| 24| 1.8 271 20
Conflagration................... 576 | 11] 12 i 20| 20
Burns—conflagration excepted. . 4714 | 88 7.2 ) 9.3 84 | 143
Absorption of deleterious gases
—conflagration excepted. . ... 14311 271 39| 1.9 2.3 9
Accidental drowning. . ........... 5757 | 10.7 | 20.1 | 2.6 | 23.2 21
Traumatism by firearms.......... 1029 19| 3.0 3 81| 15
Traumatism by cutting or
piercing instruments. ........ 93 2 2 a4 ¥} 2
Traumatism,by fall. .. ........... 6017 ( 129 (188 | 89 | 133 | 53
Traumatism in mines and
quarries {total).............. 660 | 1.2 | 2.5 + 3.6 —
—in mines. ........... 612 | 11| 24 T 34 —
—in quarries. ......... 48 a1 2 T 2 —
Traumatism by machines......... 905 | 17| 34 1 4.8 1
Steam railroad accidents and
“injuries. ... . ie i iaes 4485 83 (168 | 1.2 | 17.3 1.6
Street car accidents and injuries...| 1600 | 3.0 [ 5.3 | 1.2 4.1 9
Automobile accidents and njuries.| 2507 | 47 | 81| 23 46 1.3
Injuries by other vehicles......... 1658 | 3.1 | 5.7 9 56 5
Landslide, other erushing......... 381 7 1.4 .1 1.9 1
Injuries by animals,............. 233 4 9 T 1.1 —
Starvation...................... 16 t 1 T a1 T
Excessive cold.................. 217 4 .6 .1 1.5 5
Effects of heat............c...0. 1247 | 23| 34| 1.3 43| 16
Lightning. ., ................... 96 2 3 t b —
Electricity—lightning excepted....| 452 81 20 T a 1
Fractures—cause not specified....| 806 | 15| 1.9 1.2 1.9 5
Other external violence*........ L1722 321 54| 1.2 7.5 14

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

Thus, among all acciderts included in the above table, falls
were the most frequent of the specified forms of violence. There
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were 6,917 deaths from falling recorded among insured wage earn-
ers over the six-year period 1911 to 1916, at a rate of 12.9 per
100,000 exposed. Accidental drowning was next in importance
with 5,757 deaths at a rate of 10.7 per 100,000 in the six-year
period under observation. Burns, excluding burns in conflagra-
tions, followed with 4,714 deaths, or at a rate of 8.8 per 100,000
exposed. Steam railroad accidents and injuries showed 4,485
deaths, producing a rate of 8.3 per 100,000. Automobile accidents
and injuries were recorded in 2,507 cases, with a death rate of 4.7
per 100,000 exposed. A detailed discussion of the facts for some
of the more important of these modes of injury in external causes
of death follows. :
TRAUMATISM BY FALL.*

We have previously indicated that traumatism by fall was the
chief form of the fatal accidents. The 6,917 deaths from this con-
dition corresponded to a rate of 1R.9 per 100,000 exposed. The

TABLE 7.
MoRTALITY FROM TRAUMATISM BY FALL* CLASSIFIED BY COLOR, SEX AND BY
AGE PERIOD,

Death Rates per 100,000 Persons Exposed. 1911 to 1916.
Experience of Metropolitan Life Insurance Company. Industrial

Department.
White. Colored.
Age Period. Pergons.
Males. Females. Males. Females.
All ages—one and
(153 R 12.9 18.8 8.9 133 5.3
1to4...... 10.1 11.7 7.7 19.9 9.5
5t09...... 4.3 6.1 2.4 7.5 1.9
10to14..... 3.1 4.8 1.1 5.1 2.5
15t019..... 3.4 5.9 1.0 5.4 1.8
20to24..... 44 8.8 9 5.6 2.4
25t034..... 7.2 15.5 1.9 8.8 2.3
35todd. ..., 13.3 31.3 3.5 16.2 2.6
45to54..... 20.9 42.6 9.7 22.1 5.8
55ta64..... 39.3 64.0 27.2 37.2 14.1
65t074..... 103.8 116.5 105.4 51.8 57.5
75 and over..| 243.9 208.5 288.0 68.6 108.9

* Falls from steam railroad trains, street ears, 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 headings 1In short, not all falls are classified under ¢‘ Traumatism by
fall,’?
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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 rate 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 Teached, 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 bea
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 (V5 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. TUnlike
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. Nor 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 mortality 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 white males than among males in the Regis-
tration Area, the rates being 64.0 and 38.1 per 100,000, respectively.

ACCIDENTAL DrOWNING.*

The 5,757 deaths from drowning during the period 1911 to 1916
correspond to a rate of 10.7 per 100,000 exposed. As might be
expected, the rate shows a very marked difference for the two sexes.
The rate for white males is a little less than eight times the rate
for white females. Colored males show a rate from this cause
more than ten times the rate for colored females.

Deaths from Accidental Drowning by Color, Sex and by Age
Period.

The death rates per 100,000 for accidental drowning, according
to color, age and sex classes are presented in the following table:

TABLE 8.
MORTALITY FROM ACCIDENTAL DROWNING,* CLASSIFIED BY COLOR, SEX AND
BY AGE PERIOD. .
Death Rates per 100,000 Persons Exposed. 1911 to 1916.
Experience of Metropolitan Life Insurance Compary, Industrial

Department.
White. Colored.
Age Perlod. Persons.
Males. Females, Males Females,
All ages—one and
OVET....ocvvunn. 10.7 20.1 2.6 23.2 2.1
1tod...... 6.2 9.1 3.6 5.8 1.9
5t09 ..... 10.2 18.6 2.3 10.7 1.6
10to 14..... 13.9 23.8 2.7 34.8 2.8
15t019..... 17.0 27.4 4.7 50.2 2.6
20to24..... 12,7 22.0 44 30.2 2.6
25t034..... 9.0 178 1.7 25.2 1.5
35tod44..... 8.0 18.7 1.2 15.6 2.1
45to 54..... 9.3 215 1.9 16.3 2.9
55t064..... 87 21.3 1.3 10.2 2.2
65to74.... 9.1 21.9 1.6 11.7 1.2
75 and over. . 9.1 22,7 2.5 — —

* Under this heading are classified, first, the deaths from drowning that
are known to be accidental and, second, those 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
85 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 R5 to 34 years, but is lower thereafter.

Considering the series of years 1911 to 1916, we are again unable
to detect any distinet downward 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, 12.1 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 EasTLAND 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 thisaccidental cause in
the two experiences is first conditioned by the differencesin the areas
covered by the two experiences. It 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 &
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higher death rate for accidental drowning. We are not 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 Registration Area of the United States.

BurNs (CoNFLAGRATION EXCEPTED).*

The 4,714 deaths from burns in this mortality experience of in-
sured wage earners during 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 than 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 distinctions are
set forth in the following table:

TABLE 9,

MoORTALITY FROM BURNS (CONFLAGRATION EXCEPTED),* CLASSIFIED BY COLOR,
SEX AND BY AGE PERIOD.

Death Rates per 100,000 Persons Ezposed. 1911 to 1916.
Experience of Metropolitan Life Insurance Company., Industrial

Department.
White. Colored.
Age Perlod, Persons. -
- Males Females, Males, Females.
All ages—one and .

OVer......ovv... 8.8 72 9.3 8.4 143
1to4.... 43.8 42.8 40.0 743 76.8
5t09...... 10.4 6.7 12,5 94 30.1

10 to 14..... 2.6 1.2 3.7 2.5 7.1
15t019..... 2.1 1.1 2.7 2.6 5.9
20to24..... 3.0 1.7 3.3 3.0 7.7
25t0 34..... 3.2 1.9 3.7 3.3 5.0
35tod4..... 4.3 3.2 46 46 6.0
45 to 54 6.7 4.6 7.5 3.9 12.8
55t064..... 10.0 5.8 114 78 20.7
65t074..... 20.3 8.8 23.4 234 55.2
75 and over..| 41.8 17.0 49.4 41.2 118.0

¥ Burng and sealds due to railroad machinery, and mining accidents,
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 than
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 population shows no important differences in the experi-
ence of the two groups.

STEAM RATLROAD 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 charateristies
in the mortality rate from this cause are shown for white males
as for the general experience. White females show no important



EXTERNAL CAUSES OF DEATH, 25

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.
MORTALITY FROM STEAM RAILROAD ACCIDENTS AND INJURIES, CLASSIFIED
BY COLOR, SEX AND BY AGE PERIOD.
Death Rates per 100,000 Persons Ezposed. 1911 to 1916.
Experience of Metropalitan Life Insurance Company. Industrial

Department.
White. ' Colored.
Age Perlod. Persons,
. Males. Females. Males. Females.
All ages—one and

OVET..uv i vnvnnn. 83 16.8 1.2 17.3 16
1to4...... 1.1 1.5 7 6 _
5t09...... 2.3 3.9 8 3.6 3
10to 14..... 3.5 6.1 7 7.0 K]
15t019..... 8.4 15.2 1.2 19.8 1.5
20t024. ... 11.8 25.1 ¥4 25,0 1.1
25to 34..... 11.3 26.6 q 20.7 16
35to4d. ... . 10.7 26.7 7 19.8 24
45to 54..... 11.3 27.1 1.7 21.5 1.8
65to64..... 15.6 35.3 3.6 276 22
65to74..... 17.3 39.4 41 234 4.7
75 and over..! 17.8 34.0 5.9 41.2 272

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‘single years from 1911 to 1916:
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TABLE 11

MORTALITY FROM STEAM RAILROAD ACCIDENTS AND INJURIES, CLASSIFIED BY
COLOR AND BY SEX,

Death Rates per 100,000 Persons Ezposed. Single Years in Period 1911

to 1916.

Experience of Metropolitan Life Insurance Company, Industrial
Department.

 Waite. Colored.

Year. Persons.
Males. Females. Males. Females.
1911 to0 1916 8.3 16.8 1.2 17.3 1.6

1916.... 79 15.3 1.3 18.5 1.8
1915.... 74 15.0 1.0 16.0 1.1
1914.. .. 7.5 15.1 1.0 16.0 13
1913.... 9.0 18.8 1.1 16.9 1.2
1912.... 9.2 18.5 14 17.6 2.2
1911.... 9.5 19.2 1.3 18.6 22

AUTOMOBILE ACCIDENTS AND INJURIES.
Automobile accidents and injuries are beginning to constitute an
important cause of accident fatality. In the six years under dis-
cussion we registered 2,507 deaths from this cause. The death rate

TABLE 12,

MORTALITY FROM AUTOMOBILE ACCIDENTS AND INJURIES, CLASSIFIED BY
‘COLOR, BEX AND BY AGE PERIOD,

Death Rates per 100,000 Persons Exposed. 1911 to 1916,
Experience of Metropolitan Life Insurance Company. Industrial

Department.
White. Colored.
Age Perlod. Persons.
Males. Females. Males. Females.
All ages—one and
(037 N 4.7 8.1 2.3 4.6 1.3
1to4d...... 3.7 45 2.9 3.8 13
5t09...... 8.6 12.5 49 10.4 3.2
10to 14..... 5.1 - 8.5 1.8 6.3 1.6
15t019..... 29 4.9 1.2 3.5 3
20t024.,... 3.2 59 1.5 2.0 8
25t034..... 3.0 6.4 1.0 - 2.9 9
35tod4..... 3.2 6.6 1.6 3.6 3
45to0 54..... 44 9.1 2.0 3.3 1.8
55to64.. ... 7.3 14.1 3.6 7.8 2.2
65t074..... 9.5 18.6 4.5 6.7 4.7
75 and,over..| 10.1 17.0 6.7 137 | =
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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 ¥5 years and over, although the ages beginning with 55
years are all heavily weighted with automobile deaths. Males of
both color groups in this experience show a higher death rate than
do females.

According to our records there is a progressively 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 2°1.7 per cent. in
the rate. The following table and Chart IT on page 28 show the
general trend of the death rate for automobile fatalities:

TABLE 13,

MORTALITY FROM AUTOMOBILE ACCIDENTS AND INJURIES, CLASSIFIED BY
CoLor AND BY SEX. '

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

to 1916,
Experience of Metropolitan Life Insurance Company. Industrial
Department.
White. Colored,
Year, Persons.
Males. Females. Males. Females.

1911 to 1916 4.7 8.1 23 4. 1.3

1916.... 7.4 12.9 3.4 82 2.5

1915. . 5.4 9.4 2.6 5.7 13

1914 ... 4.8 8.5 2.4 42 8

1913.... 41 7.5 1.9 3.8 1.2

1912.... 3.0 48 1.8 29 a

19011.... 2.3 4.0 1.1 1.9 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.

Fatalities registered as street car accidents and injuries In this
experience included deaths, not only of persons riding on or oper-
ating street cars, but also those deaths on elevated and subway
trains and on tracks and rights of way of street railways, inter-
urban roads operated electrically, subways and elevated railroads.
There were registered 1,600 deaths from this cause, the correspond-
ing rate being 3.0 per 100,000 exposed in the six years under obser-
vation. The rate is highest among white males and least among
colored females.

There is a fairly high rate for the agesunder 5 years and a declin-
ing one thereafter through the age period 20 to 24 years. After that
age group, however, the rate increases up to the maximum at the
highest age group in our series. The same general observations
apply to the experience of white males and white females. For the
former, however, the age groups 5 to 9 years and 20 to 24 years
show increases over those immediately preceding, while for the
latter the decline continues through the period 25 to 34 years. The
data for colored lives according to age group are based upon a small

TABLE 14,

MORTALITY FROM STREET CAR ACCIDENTS AND INJURIES, CLASSIFIED BY
‘CoLOR, SEX AND BY AGE PERIOD,
Death Rates per 100,000 Persons Exposed. 1911 to 1916.

Experience of Metropolitan Life Insurance Company. Industrial

Department.
White. Colored.
Age Perlod. Persons.
Males. Females. Males. Femalea.
All ages—one and
OVET....ouvvnnn- 3.0 5.3 1.2 41 9
lto4...... 2.7 3.0 2.5 1.9 1.9
5t09...... 2.6 3.6 1.6 3.2 1.3
10to 14..... 1.6 2.6 6 19 9
15t019..... 1.6 24 5 4.5 6
20to24..... 14 2.9 4 2.0 3
25t034..... 2.1 49 2 3.4 2
35to44..... 3.1 7.5 5 4.6 8
45t0 54..... 49 11.1 1.4 52 24
55t064..... 7.8 15.3 3.8 9.0 1.3
65to74..... 10.3 20.6 4.4 13.3 2.3
75 and over..| 22.1 11.1 12.6 27.4 —
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number of deaths under 20 years of age and there is, therefore,
some irregularity in the rates for the divisional periods of life.
From twenty years of age npward among colored males an increas-
ing death rate from this cause is found.

The table on page %9 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 from 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 mortality
experience for the period 1911 to 1916:

TABLE 15.
MORTALITY FROM STREET CAR ACCIDENTS AND INJURIES, CLASSIFIED BY
COLOR AND BY SEX,
Death Rates per 100,000 Persons Ezposed. Single Years in Period 1911

to 1916.
Fxperience of Metropolitan Life Insurance Company. Industrial
Department.
White. Colored.
Year, Perdons,
Males. Females. Males, Females.

1911 to 1916 3.0 LR 1.2 4.1 9

1916.... 2.6 4.4 1.2 3.5 9

1915.... 2.2 3.9 9 2.1 9

1914.... 27 4.5 11 42 1.4

1913.... 3.6 6.4 1.4 4.6 1.2

1012.... 3.5 6.4 1.4 4.6 .5

1911... ., 3.6 6.7 1.3 5.8 .5

InguriEs BY OTHER VEHICLES.

The record of deaths from injuries by “other vehicles” is also
available. Under this group, 1,658 deaths were included arising
from 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.

31

MORTALITY FROM INJURIES BY OTHER VEHICLES, CLASSIFIED BY COLOR, SEX
AND BY AGE PERIOD.

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

Experience of Metropolitan Life Imsurance Company, Industrial

Department.
‘White.
Age Perlod. Persons. Colored Males,
Males. Females.

All ages—one and over. 3.1 5.7 9 5.6
1to4........ 3.8 4.6 3.2 2.6
5t09........ 3.8 6.0 1.5 5.5

10to14....... 1.6 2.8 5 2.8
15t019....... 1.8 3.0 5 4.5
20to24....... 2.0 4.0 5 2.6
25t034....... 24 5.6 3 3.9
35tod4. ..... 3.2 7.7 .3 6.0
45to 54 ...... 4,6 10.1 1.0 10.7
55t064....... 5.0 11.4 9 12.0
65to74....... 8.2 16.1 3.1 16.7
75 and over. ... 53 12.8 8 13.7

There seems to be a slight downward tendency in this group of
specific causes of accidental injury. The following table gives a

survey of the death rates over the period 1911 to 1916:

TABLE 17,
MorTALITY FROM INJURIES BY OTHER VEHICLES, CLASSIFIED BY COLOR AND
BY SEX.
Death Rates per 100,000 Persons Exposed. Single Years in Period 1911
to 1916,
Experience of Metropolitan Life Insurance Company. Industrial
Department.
‘White. Colored.
Year, Persons.
Males. Females. Males,
1911 to 1916.......... 3.1 5.7 9 56
1916........ 2.8 54 J 6.
1915........ 3.0 56 8 6.2
1914........ 29 54 9 44
1913........ 3.4 6.4 14 3.6
1912 34 6.2 9 7.3
1811........ 3.1 5.5 1.0 6.0
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The death rate for this group of miscellaneous vehicular injuries
is stationary for the age periods under 10 years, and declines to a
minimum rate between 10 and 14 years. It then gradually rises
to & maximum 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.

TRAUMATISM BY MACHINES.*

A total of 905 deaths from traumatism by machines is recorded.
It will be understood that this title includes deaths by means of
machines in most industries and through mechanisms such as ele-
vators, which are not always concerned in industrial processes.
This latter fact does not materially 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,

MORTALITY FROM TRAUMATISM BY MACHINES,* CLASSIFIED BY COLOR FOR
’ MALES, AND BY A@E PEERIOD.
Death Rates per 100,000 Persons Exposed. 1911 {o 1916,

Experience of Metropolitan Life Insurance Company. Industrial

Department.

Age Perlod. PeE;’;‘:,,’;‘ng;‘?m ‘White Males. Colored Males.
All ages—one and over.. .. 1.7 . 3.4 4.8
Lto14....... '. 3 4 5
15 t0 19 2.3 42 5.1
20 to 24 2.1 4.5 46
25 to 34 1.9 4.0 6.5
35 to 44 2.7 6.7 6.2
45 to 54 3.2 7.7 9.8
55to 64. .. 3.0 7.7 6.6
65 to 74 2.3 6.0 1.7
75 and over. .... 1.9 1.4 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 accidents and injuries).



EXTERNAL CAUSES OF DEATH. 33

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
meaximum rate for colored males was observed 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.
MORTALITY FROM TRAUMATISM BY MACHINES,* CLASSIFIED BY COLOR FOR
MavES,
Death Rates per 100,000 Persons Exposed. Single Years in Period 1911
to 1916.
Experience of Metropolitan Life Insurance Company. Industrial
. Department.
Year. "*”Esﬁg’;‘,‘;nfg“" ‘White Males. Colored Males.
1911to 1916............. 1.7 34 48
1016.......... 1.7 3. 8.3
1915.......... 14 2.9 3.4
1014.......... 1.5 33 29
1913.......... 2.0 4.1 5.4
1912.......... 1.7 3.2 5.6
1911.......... 1.8 34 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 it 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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“OraER AcUuTE Porsoninegs™* (Foop Porsonings EXCEPTED).

All accidental poisonings in this experience have been reported
under two heads: “poisoning by food” and “other acute poi-
sonings.” The second of these titles, which includes the larger
number of these deaths, relates fo those caused by solid or liquid
poisons, excepting alkaloid products of putrefaction and other poi-
sons in food products.

In this experience for insured wage earners 1,144 deaths from
this specific cause of accidental violence occurred. The rates are
slightly higher for the colored than for the white of each sex.

The age and sex characteristics for the white group only are
given in the following table:

TABLE 20.

MORTALITY FROM ‘¢ OTHER ACUTE POISONINGS,’’* WHITE PERSONS CLASSIFIED
' BY SEX AND BY AGE PErIOD.
Death Rates per 100,000 Persons Ezposed. 1911 to 1916.
Experience of Metropolitan Life Insurance Company. Industrial

Department.
Persons In Total White.
Age Period. Experience.
Meles, Femaled.

All ages—one and over.... 2.1 2.4 1.8
Ttod......... 7.9 7.6 7.1
5t09......... .8 1.0 .5
10 to 14 2 3 2
15t019........ .8 5 1.2
20t024........ 1.7 14 17
25t034........ 2.2 24 2.2
35tod4........ 2.1 2.5 1.9
45to 54........ 2.3 4.3 1.3
55t064........ 2.7 48 1.8
65to74........ 3.5 5.6 25
75 and over. .... 43 7.1 3.3

“ Other acute poisonings” show the maximum death rate under
5 years of age, the minimum death rate between 10 and 14 years
and a fairly regularly rising rate thereafter. Between 25 and 54

* Deaths reported from ‘‘poisoning,’’ ‘‘ecarbolic acid poisoning,’’ ¢¢bi-
chloride of mercury poisoning,’’ ete., although not reported as accidental,
are 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.
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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 inereased 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 © Otheracute
poisonings ¥ (food poisonings excepted) by single calendar years
during the period 1911 to 1918 classified according to color and
Sex:

TABLE 21,
MORTALITY FROM ¢‘ OTHER ACUTE POISONINGS,’’* CLASSIFIED BY COLOR AND
BY SEX.
Death Rates per 100,000 Persons Ezposed. Single Years in Period 1911
to 1916.
Experience of Metropolitan Life Insurance Company. Industrial
. Department.
‘White. Colored.
Year, Persons.
Males. Females. Males. Femalea.
1911 to 1916...... 21 24 18 2.7 2.0
1916....... 1.6 1.8 1.5 1.8 1.4
1915....... 2.0 22 1.5 34 24
1914....... 2.6 3.3 21 3.5 2.1
1913....... 2.2 24 1.9 3.2 1.5
1912....... 2.3 24 21 2.5 2.4-
1911....... 2.2 23 2.2 1.7 2.2

The available population experience also shows a slightly down-
ward trend.
* See footnote on page 34,
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ABSORPTION 0F DELETERIOUS (GASES.*

By far the largest proportion of deaths included under this title
were caused by accidental inhalation of illuminating gas. There
was, of course, a significant number of deaths from the absorption
of other poisonous gases and vapors, such as sewer gas, anesthetic
vapors, and gases evolved in the domestic and industrial operation
of stoves and furnaces.

The following table gives the data for this cause of death with
respect to color, sex and age clasgses of the experience:

TABLE 22.
MORTALITY FROM ABSORPTION OF DELETERIOUS GGASES,* CLASSIFIED BY COLOR,
SEX AND BY AGE PERIOD.
Death Rates per 100,000 Persons Exposed. 1911 to 1916.
Experience of Metropolitan Life Insurance Company. Industrial
Department.
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Age Perlod. Persons.

2
£,
&

Females. Males. Females.

All ages—one and
over..........

'
(S A
o
w| W
=t

[dnt i adsd gl I
wotowooD:
MRONIo W | ©

[ Y

65t074.......
75 and over. ...

Y

924

[

o

o

Ny
D =
ONOMUWNI -, =] L
NV RWORO~IO | ~X
B 0D st et
OHEAODWN = = 0o
HON=PNTINNIO [ ©
ROVt |
PRI TIN=NR~O ] ©

bt

There were 1,431 deaths reported for this cause. This number
of deaths represented a rate of 2.7 per 100,000 persons exposed.
The highest death rate was recorded for white males, 3.9 per 100,
000, the next highest for colored males, 2.3 per 100,000, followed
by the rate for white females, 1.9 per 100,000. The death rate
from this cause among colored females was .9 per 100,000 of such
persons exposed. Under twenty years of age the rate for both sexes
varies from .7 to 1.1 per 100,000 persons exposed. After twenty

* Deaths reported as due to ‘‘asphyxia by gas,”’ ‘‘gas poisoning,’’ ¢¢il-

luminating gas poisoning,’’ ete., 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.
MORTALITY FROM ABSORPTION OF DELETERIOUS (FASES, CLASSIFIED BY COLOR
AND BY SEX,
Death Rates per 100,000 Persons Ezposed. Single Years in Period 1911
to 1916.
Experience of Metropolitan Life Insurance Company. Industrial
Department.
White. Colored.
Year, Persons.
Males. Females. Males. Females
1911 t0 1916. .%.... 2.7 3.9 1.9 2.3 9
1916....... 29 4.5 1.8 3.3 14
1915....... 23 3.6 1.6 1.3 5
1914, ...... 2.9 42 2.1 1.5 13
1913....... 2.5 3.4 19 2.2 10
1912....... 3.0 4.3 2.2 3.7 7
1911....... 2.3 3.4 1.8 1.5 7

The death rate throughout the period 1911 to 1916 seems to be
fairly stationary for insured wage earmers. It 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 snicides does not affect the
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present figures from 1911 onward as much as it does other figures
which refer back perhaps fifteen years or more. It should be
borne in mind, however, in viewing the table on page 37, that this
matter of increased precision in the certification 6f causes of death
may have affected our figures somewhat and that there may have
been, therefore, an actual, though slight, decline in the death rate
for this cause of death,

TRAUMATISM BY FIREARMS.*

Accidental deaths due to injury by firearms were recorded in
1,029 cases in this mortality experience at a rate of 1.9 per 100,000
persons exposed. This cause of death has & distinct color and
sex incidence. The mortality rate among colored lives is decidedly
in excess of that 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.
MORTALITY FROM TRAUMATISM BY FIREARMS,* CLASSIFIED BY CoOLOR, SEX
AND BY AGE PERIOD,
Death Rates per 100,000 Persons Exposed. 1911 to 1916,

Experience of 'Metropolitan Life Insurance Company., Industrial
Department.

‘White. Colored.

Age Perlod. Persons,
Males. Females, Males. Fomales.
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* Under this title are classified, also, deaths reported from ¢¢gunshot
wound,’’ ‘‘shot,’’ ofe., without qualification as to accidental, suieidal or
homicidal character. Every effort is made to obtain definite information,
however, in such cases, and they counstitute 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 rate 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. It 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 “didn’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 25.
MorTALITY FROM TRAUMATISM BY FIREARMS, CLASSIFIED BY COLOR AND
BY SEX.
Death Rates per 100,000 Persons Exposed. Single Years in Period 1911
1 to 1916.
Experience of Metropolitan Life Insurance Company, Industrial
Department. '
White. Colored.
Year, Persons.
Males. Females, Males. Females,
1911 to0 1916. ..... 19 3.0 .3 8.1 1.5
1916 1.9 3.1 3 84 8
1915 1.7 2.7 4 5.7 1.7
1914 2.0 2.7 4 10.2 1.9
1913 2.2 3.5 5 9.3 1.5
1912 2.0 3.1 3 7.9 2.1
1911 1.7 2.8 3 7.3 11

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-
enninm, 1.9 per 100,000 exposed. In recent years in the Registra-



40 EXTERNAL CAUSES OF DEATH.

tion Area of the United States a practically stationary death rate
has also been observed. How far the figures in each experience are
reliable for purposes of determining the general trend of mortality
from accidental shooting we cannot say at present. A conmsider-
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
EMPLOYMENT.

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 cleer
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, there is nevertheless sufficient evidence to show
that the cases overlooked or disguised were relatively few. Inorder
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 FROM SPECIFIED ACCIDENTAL CAUSES OF DEATH AND
NUMBER AND PERCENTAGE OF SUCH DEATHS DUE TO OCCUPATIONAL
STRESS.

White Males, Fiftcen Years of Age and Owver, 1912 to 1916,
Experience of Metropolitan Life Insurance Company. Industrial

Department.
Total*Deaths No. Deaths of | Percent. Deaths
Cause of Death. From Specified | Occupational |of Occupational

Formof Violence. Orlgin. Origin.

ToraL SPECIFIED CAUSES. ..... 14,151 3,963 28.0
Conflagration  ................. 149 23 154
Burps..............co000iiiial, 333 61 183
Absorption of deleterious gases. . ... 665 41 6.2
Accidental'drowning. .. ........... 2,381 151 6.3
Traumatismsby fall. . ............. 2,880 685 23.7
Traumatismjin mines and quarries. . 443 405 914
Traumatismtby machines. ... ... ... 585 473 80.9
Railroad. accidents:and injuries. . ... 2,710 054 352
Street: cariaccidents and injuries. . .. 710 137 19.3
Automobile:accidents . and 1mjuries 890 97 10.9
Other vehicular:ace. and injuries .. 733 321 43.8
Other crushingsacc. and injuries. . . . 205 133 64.9
Injuries by-animals.............., 112 43 388.4
Electricity—lightning excepted. . ... 323 200 61.9
Fractures—cause not.specified ..... 311 4 1.3
Other external violence............ 712 235 33.0

Out of the group of accidents selected from this experience of
white males, 15 years of age and over, we found 28 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 acei-
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, 6.2. It was found that 24
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 fo 1916:

TABLE 27.

MORTALITY FROM A GROUP OF SPECIFIED ACCIDENTAL CAUSES OF DEATH.
NuMBER AND PERCENTAGE OF DEATHS DUE To OCCUPATIONAL STRESS,
Single Years in Pertod 1912 to 1916.

Experience of Metropolitan Life Insurance Company. Industrial

Department.
o Tot Deette 68| e of Deamaor | Bon DR EE
- Accldental Causes. Occupational Orlgin.

191210 1916 .... 14,151 3,963 28.0
1916...... 3,237 816 25.2
1915...... 2,742 638 23.3
1914...... 2,683 77 29.0
1913...... 2,931 948 323
1912, . ... 2,558 . 784 30.6

It would appeasr, 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 table 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 data a rather variable accident
death rate. The mazimum figure in the total experience was re-
corded in 1913 at V7.6 deaths per 100,000 persons exposed and the
minimum in 1915 with a rate of 67.3. Perhaps if we had a longer
geries of annual rates to consider, we should be able to defect a
slight tendency toward decline in the death rate from accidents of
all kinds. From the figures at hand we are unable to say definitely
whether there has been any considerable reduction in the total acei-
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.

MORTALITY FROM ACCIDENTAL AND UNSPECIFIED FORMS OF VIOLENCE,*
T CLAsSSIFIED BY COLOR AND BY SEX.

Death Rates per 100,000 Persons Ezposed. Single Years in Périod 1911

. to 1916,
Experience of Metropolitan Life Insurance Company, Industrial
Department.
White. Colored.

Year. Persona.

Males, Females. Ms_la. Fomales.

191140 1916......} 73.0 1159 364 1214 38.8

1916....... 73.2 118.7 34.8 1227 37.5
1915....... 67.3 105.8 34.7 108.5 37.7
i914....... 69.9 109.3 36.5 118.2 35.5
1913....... 77.6 124.9 37.2 134.8 39.6
1912....... 73.8 115.2 372 128.4 41.2
1911....... 774 123.6 38.8 116.5 41.6

* War deaths excluded.

For white females and for colored females we are able to detecta
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 better 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 accident hazards surrounding wage earners have been
mitigated to any great extent.

Svurcipes.t

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

% Under ‘“Suicides’’ are classified only those cases in which the fact of
suicide or of attempt at suicide is clearly shown. By careful ‘‘editing’’
of our data relating to cause of death, hundreds of cases originally re-
ported under such terms as ¢fpoisoning,’’ ¢‘inhalation of gas,’’ ¢‘drown-
ing,’’ ¢‘gunshot wound,’’ ‘‘cut’’ and others have been added to this
title instead of being placed under the class ‘‘accidental or unqualified.’’
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medicine. Suicide is often a preventable source of mortality, espe-
" cially when it 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 iz 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 figures 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 guicide death rates for each of the color and sex
classes of our data. Chart III graphically illustrates these age
data.
, TABLE 29.
MORTALITY FROM SUICIDE (ALL Forms), CLASSIFIED BY COLOR, SEX AND
BY AeE PERIOD.
Death Rates per 100,000 Persons Exposed. 1911 to 1916,
Experience of Metropolitan Life Insurance Company. Industrial

Department.
White. Colored.
Age Perlod. Persons.
. Male, Female. Male. Female,
All ages—one and

OVET  ...uunen 12.2 20.1 6.8 10.1 49
1tol14..... 1 2 1 3 3
15 to 19 6.0 5.0 7.2 5.1 5.3
20to 24..... 13.0 18.0 8.7 14.8 11.9
25t034..... 17.0 27.9 11.1 16.3 7.4
35tod4..... 20.9 42.9 10.9 14.8 5.7
45to 54..... 26.5 60.1 111 12,7 3.4
55t064..... 31.3 72.8 10.4 15.6 1.3
65to74..... 34.0 79.7 10.5 10.0 1.2
75 and over .! 34.1 86.5 84 —_— —_

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 Mortality According to Color, Sex and 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 V4 years. The age group 75 years and
over has been disregarded because of its heterogemeous 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.Y 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 7.2
per 100,000 at the age period 15 fo 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
veriation 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 distinet 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 persoms. 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 to 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.
MoRrTALITY FROM SUICIDE (ALL FORMS).

Percentage, Colored of White Mortality at Specified Age Periods for Each
Sex. 1911 {0 1916,

Experience of Metropolitan Life Insurance Company. Industrial

Department.
Percentage, Colored of White Mortality.
Age Perlod.
Males, Females,
All ages—one and over....... 50.2 72.1
' 156019, ......... 102.0 : 73.6
20to24.......... 82.2 136.8
25to34.......... 58.4 66.7
35to44.......... 34.5 52.3
45tob4.......... 21.1 30.6
bbto64.......... 21.4 125
65to74.......... 12.5 114
75 and over ...... — —

Sex Ratio of Suicide Mortality.

‘We have shown that for white persons, the female suicide rate was
less than the male suicide rate, 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 o 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 to find. It is possible that the stress and strain
of early adolescence i3 more disastrous to females than fo 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. Tt may be noted in this connee-
tion that there is a much higher incidence rate of serious cases of
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dementia 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 dementia precor cases. At the ages in the popula-
tion from which these patients were drawn, there is a considerable
excess of males. This would make the disparity between the male
and female dementiaz precox 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 20 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 V59 at the age
period 65 to 74 years.

TABLE 31.
MorTALITY FROM SUICIDE (ALL FORMS).

Percentage, Male of Female Mortality at Specified Age Periods for Each
Color Class, 1911 to 1916.

Experience of Metropolitan Life Insurance Company. Industrial

Department.
Percentage, Male of Female Mortality.
Age Perfod.
White. Colored.
All ages—one and over....... 295.6 206.1
15t019 ......... 69.4 96.2
20to24.......... 206.9 124.4
25t034.......... 251.4 220.3
35to44. .. e 393.6 259.6
45 to 54 541.4 373.5
55to64... . 700.0 1200.0
65to74... 759.0 833.3
75 and over ...... 1029.8 —

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 R0 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 Population of
Ezpanding Registration Area of the United States Compared.

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 44 years, of 17
per cent. for the period 45 to 54 and of 11 per cent. for the period
85 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 find an excess (very negligible) in the suicide
rate of the insured group over females in the gemeral 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 the 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 gemeral 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 and 54
yeats, 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



50 EXTERNAL CAUSES OF LEATH.

TABLE 32.

MorTaLITY FROM Surcibg (ALL FOoRMS).

Death Rates per 100,000 Persons Exposed. Classified by Sex and by Age
Period. Insured White 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 States (1910 to 1915).

Males. Females.
Age Perlod. 1 ) Percentage l Percentage
M. L. I. Co.| U. 8, Reg, M. L. 1, Co.| U, 8, Reg.
(White). ¢ Area .eg ﬁ',’nﬂ‘glAgg (White). ° Al‘ea.eg gRI;‘ I,_rce(‘)
All ages—one
and over....; 20.1 24.6 81.7 6.8 7.9 86.1
1to0 14 2 6 33.3 .1 D 200
15t0 19 5.0 5.6 89.3 7.2 7.1 101.4
20 to 24 18.0 18.2 98.9 8.7 10.7 81.3
26 to 34 279 26.7 104.5 11.1 11.0 100.9
35 to 44 42.9 35.8 119.8 10.9 11.3 96.5
45 to 54 60.1 51.4 116.9 111 12.5 88.8
55 to 64 72.8 65.8 110.6 10.4 13.3 782
65 to 74 79.7 61.6 129.4 10.5 11.6 90.5
75 and over.!| 86.5 61.5 140.7 8.4 9.8 85.7

Suicide According to Principal Means of Injury.

The above discussion reviewed the principal facts of the suicide
experience in the aggregate. A more intimate view, however, is
afforded by a brief consideration of this phenomenon of self-

o

TABLE 33.

MorTALITY FROM SvuicipE (AL Forus).

Number of Deaths, and Percentage of Deaths According to Specified Means
of Injury. 1911 to 1916.

Experience of Metropolitan Life Insurance Company. Industrial

Department.
Means of Injury. Number of Deaths. Pe.rcentage'ox Total,
SulcibEs—TOTAL ........... 6,542 100.0
Suicide by
Poison................. i 2,352 36.0
Asphyxig........... . 1,040 15.9
Hanging or strangulation, 761 11.6
Drowning ........... 316 48
Firearms. .............. 1,519 23.2
Cutting or-piercing
ingtruments ........ T 346 53
Jumping from high places. 107 1.6
Crushing............... 33 ]
Other suicides .......... 68 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-
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 & 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 52.

It will be seen that the maximum rate in the entire group for
suicide by poison is that among white males in the age 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. Tkis is indicated by the figures given in Table 35
on page 52.

* Solid and liguid poisons only. Where poisonous gas is the means em-
ployed the death is classified under ‘‘Suicide by Asphyxia.’’
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TABLE 34,

MORTALITY FROM SUICIDE BY POISON, CLASSIFIED BY 'COLOR, SEX AND BY
Age PERIOD.
Death Rates per 100,000 Persons Exzposed. 1911 1o 1916.

Experience of Metropolitan Life Insurance Company. Industrial

Department.
White. Colored.
Age Perlod. Persons.
Males. Females, Males, Females,
All ages—one and
OVET  vurvenns 44 6.0 3.4 29 3.0
1tol4..... * * 1 1 —
15t019..... 3.3 1.7 5.0 13 3.8
20to24..... 6.2 6.7 5.9 3.0 8.5
26to34..... 7.7 10.7 6.3 6.2 4.9
35tod4. . ... 7.5 14.1 4.5 4.8 3.1
45to054..... 7.3 150 4.0 3.3 1.0
55to64..... 8.1 17.6 3.7 1.8 4
65to74..... 7.3 16.7 2.7 —_ —_
75 and over . 3.8 8.5 1.7 — —_

* Less than .05 per 100,000.

From a rate of 5.4 per 100,000 in 1911 the decline was fairly
“regular to a rate of 2.8 per 100,000 in 1916. We must remember,
however, that suicide mortality is subject to considerable fluctua-
tion with community conditions and that an opinion on the real
trend of this phenomenon must be founded upon facts over a long

TABLE 35.
MORTALITY FROM SUICIDE BY P0ISoN, CrASSIFIED BY COLOR AND BY SEX,
Death Rates per 100,000 Persong Ezposed. Single Years in Period 1911

to 1916.
Experience of Metropolitan Life Insurance Company. Industrial
Department.
‘White. Colored.
Year. Persons.
Males, Females. Males. Females,

1911 t0 1916 44 6.0 3.4 2.9 3.0

1916. ... 2.8 3.5 2.4 2.4 1.8

1915. ... 3.8 4.9 3.4 9 2.8

1914. ... 48 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 24

1911.... 5.4 7.7 41 1.9 41
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period of time and only after the fluctuations characteristic of sui-
cide are in full view.

Suicide by Asphyzia.
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.
L

TABLE 36.

MORTALITY FROM SUICIDE BY ASPHYXIA, CLASSIFIED BY SEX FOR WHITE
LIVES AND BY AGE PERIOD.

Death Rates per 100,000 Persons Exposed. 1911 to 1916,
Experience of Metropolitan Life Insurance Company. Industrial

Department.
White,
Persons In Toteal

Age Period. Experjence. Males, Females,
All ages—one and over. ... 1.9 3.0 1.5
1to24........ 3 3 2
25tod4........ 2.2 3.4 2.1
35todd........ 3.9 6.3 3.6
45t054........ 5.3 10.4 3.6
55to64........ 6.2 13.3 2.8
65to74........ 6.7 14.4 3.0
75 and over..... 34 5.7 2.5

The rates represented in the foregoing table were based upon
1,040 deaths from suicide by asphyxia. The rate for males from
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 mo 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 constant death rate for this cause. Such
variations as do occur are of no particular moment. If anything,
there seems to be & slight increase in the rate for white females.
In 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 reportinig on the part
of coroners, physicians and others entrusted with the completing of
death certificates.
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TABLE 37.
MorTALITY FROM SUICIDE BY ASPHYXIA, CLASSIFIED BY SEX FoR WHITE
. LavEs.
Death Rates per 100,000 Persons Exzposed, Single Years in Period 1911
to 1916.
Experience of Metropolitan Life Insurance Company. Industrial
Department.
Persons in Total White.
ear. Experlence. Males, Females,
1911401616 ............ 1.9 3.0 1.5
1916............. 1.9 2.5 1.8
1915............. 2.3 34 1.9
1914. .. .......... 1.9 3.1 1.2
1913............. 2.1 3.5 1.5
1912............. 1.7 24 1.5
1911........... .. 1.7 28 1.1

Suicide by Hanging or Strangulation.

Only 761 deaths from this cause were recorded. This number
does not justify any detailed analysis according to age classes. It
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 white 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 rafe of 2.8 per 100,000 exposed.
The mortality rate varied quite sharply according to sex, there being
an almost negligible rate among females of both color or race
clagses. Our facts for color, sex and age are given in the following
table:
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TABLE 38.

5b

MORTALITY FROM SUICIDE BY FREARMS, CLASSTFIED BY COLOR, SEX AND
BY AGE PERIOD,

Death Bates per 100,000 Persons Exposed. 1911 to 15916.
Experience of Metropolitan Life Insurance Company. Irdustrial

Department.
White, Colored.
Age Period. Persons.
Males Females, Males Femaled.
All ages—one and ’
OVer ...cooovvnn 2.8 5.7 6 42 8
ltol4,.... T 1 -_ 1 1
15t019..... 13 1.9 8 1.9 6
20to24..... 41 7.3 1.5 7.9 11
25to34..... 3.9 81 1.0 72 1.3
35to44..... 4.7 11.7 9 5.6 1.0
45to 54..... 6.1 16.5 g 52 8
55to64..... 6.6 17.8 4 4.8 4
65toT74..... 6.0 16.5 .3 3.3 —
75 and over. . 7.2 21.3 — — —

t Less than .05 per 100,000,

The chief fact of importance in this table is the practically sta-

tionary rate between 45 and 75 years of age.
mortality from this cause is displayed in the following table:

TABLE 39.

The

trend of the

MORTALITY FROM SUICIDE BY FIREARMS, CLASSIFIED BY ‘COLOR AND BY SEX.
Death Rates per 100,000 Persons Ezposed. Single Years in Period 1911

to 1916.
Experience of Metropolitan Life Insurance Company. Industrial
) Department.
White. Colored.
Year. Persons.

Males, Femiley. Males. Females,

2.8 5.9 6 4, 8

2.5 4.8 6 4.2 .6

2.8 5.5 6 4.3 9

2.7 5.4 7 3.7 8

3.1 6.5 6 4.2 5

2.9 6.1 4 5.0 5

3.0 5.9 .5 4.1 1.3

The figures at hand relate to so few calendar years that no final

conclusion can be drawn on the general trend of suicide by firearms.
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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.

HoumiIciDE.*

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. In fact, there are not available in
discussions of the homicide problem any such detailed, modern dafa
according to age classes of the two main race groups in the popu-
lation as are to be found in this present display. In this investi-
gation there were recorded 3,753 homigcides and these deaths rep-
Tesent 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.
MORTALITY FROM HOMICIDE (ALL FORMS).*

Number of Deaths, and Percentage of Deaths, According to Specified
Means of Injury. 1811 to 1916,

Experience of Metropolitan Life Insurance Company. Industrial

Department.
Means of Injury. Number of Deaths. Percentage of Total.
HomicoEs—ToTAL. ......... 3753 100.0
Firearms............... 2435 64.9
Cutting or piercing
instruments ........ 616 16.4
Other homicides......... 702 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 gemeral population of the expanding Registration Area
(61.8). Homicide by means of cutting or piercing instruments

* Under ‘‘Homicide’’ 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 ‘‘acci-
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 the Registration Area
only 14.2 per cent. were accomplished through this means.

The homicide death rate in this insurance experience was nearly
7% 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.
In 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.

MorTatITY FROM HoMICIDE (ALL ForMms), CLassIFiED BY COLOR, SEX AND
BY AGE PERIOD.

Death Rates per 100,000 Persons Exposed. 1911 to 1916,
Experience of Metropolitan Life Insurance Company. Industrial

Department.
White. Colored.
Age Perfod. Persons.
Males. Females. Males. Females,
All ages—one and
over  ........ 7.0 5.4 1.9 52.2 14.1
Itold..... v .6 6 3.1 1.1
15t019..... 5.8 44 2.1 40.6 14,1
20t0 24..... 12.5 8.5 3.6 95.6 30.1
25t034..... 16.0 11.8 3.3 106.0 26.6
35to44..... 11.4 10.5 2.8 66.6 134
45to 54.. ... 73 9.4 1.9 40.1 6.8
55t064..... 4.6 7.3 1.3 19.2 5.7
65to74..... 2.8 4.1 1.1 13.4 2.3
75 and over . 3.4 — 1.7 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 imporfance at this age period in life. It 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 i 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:

TABLE 42.
MorTALITY FROM HOMICIDE (ALL ForMS).

Percentage, Colored of White Mortality at Specified dge Periods for Each
Sex. 1911 to 1916,

Experience of Metropolitan Life Insurance Company, Industrial

Department.
Percentage, Colored of White Mortality.
Age Perlod.
. Males. Females,
All ages—one and over....... 966.7 742.1
15t019.......... 9227 671.4
20to24.......... 11247 836.1
25t034.......... 898.3 806.1
35todd.......... 634.3 478.6
45to54.......... 426.6 357.9
55to64.......... 263.0 438.5
65to74.......... 326.8 209.1
75 and over ...... —* 1064.7

* No deaths of white males from homicide in th!s age period,

It 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. At all ages, 1
and over, in this experience, colored females show a homicide rate
nearly 74 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 females. 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
facts available are shown in the following table:

TABLE 43.
MorTALITY FROM HOMICIDE (ALL ForMS).

Percentage, Male of Female Mortality at Specified Age Periods for Each
Color Class. 1911 to 1916.

Experience of Metropolitan Life Insurance Company. Industrial

Department,
Percentage, Male of Female Mortallty.
Age Perlod.
White. Colored.
All ages—one and over. ... ... 284.2 370.2
15t019.......... 209.5 287.9
20to24.......... 236.1 317.6
25t034.......... 357.6 398.5
35todd.......... 375.0 497.0
45t0864.......... 404.7 589.7
55t064.......... 561.5 336.8
65to74.......... 372.7 582.6
75 and over.. ... —* 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 3% 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 Registration Area of the United
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. It 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. In 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 present
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 FROM HOMICIDE (ALL FORMS).

Death Rates per 100,000 Persons Exposed. Classified by Sex and by Age
Period. Insured White Lives in Experience of Metropolitan Life In-
surance Company, Industrial Department (1911 to 1916) and
General Population Ezxperience of Expanding Registra-
tion Area of the United States (1910 to 1915).

Males, Females.
Age Perlod, Percentage 8 Percentage
Miinter | 7 Aven [MLL T Co M o T Aren s (ML T, Co.
All ages—one
and over....| 54 10.4 51.9 1.9 2.7 70.4
ltol4..... 6 9 66.7 6 v 85.7
15 to 19 44 6.1 72.1 2.1 3.0 70.0
20to24.. ... 8.5 16.9 50.3 3.6 5.0 72.0
25to 34..... 11.8 19.3 61.1 3.3 4.7 70.2
35to44. .. .. 10.5 16.6 63.3 28 3.5 80.0
45t0 54. . ... 9.4 11.7 80.3 1.9 2.1 90.5
55to64..... 7.3 8.1 90.1 1.3 1.5 86.7
65to74..... 4.1 5.7 71.9 1.1 1.2 91.7
75 and over. . — 3.7 —_— 1.7 1.6 106.3

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 Y0 per cent. of the rate prevail-
ing in the Registration Area group of females. Beginning with the
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 Bate for Homicide.

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. It will be
recalled that the suicide rate during 1916 showed a tendency to
reflect the conditions of unprecedented prosperity 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:

TABLE 45.
MorTaLITY FROM HoMICIDE (ALL FoRMS), CLASSIFIED BY COLOR AND BY SEX,
Death Rates per 100,000 Persons Exposed, Single Years in Period 1911

to 1916.
Experience of Metropolitan Life Insurance Company. Industrial
Department,
White, Colored.
Year. Persons.
Males. Females, Males. Females,
1911 to 1916...... 7.0 54 1.9 52.2 14.1
1916....... 6.9 5.4 20 54.0 14.3
1915....... 6.9 5.5 2.0 49.9 15.8
1914....... 7.0 5.5 1.9 54.0 12,6
1913....... 7.2 4.8 2.1 57.8 13.1
1912....... 6.7 52 1.6 50.4 12.8
1911....... 72 5.9 20 46.2 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. It must be remembered, however, that
between 1911 and 1915, the period for which population 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
decrease in homicide, if any such really existed.
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EssSENTIALS oF FaMIny STATISTICS.
BY

EDWIN W. KOPF.

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 Teally 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 the 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) aggregation and of (2) 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) AGGREGATIONS OF INDIVIDUALS AND OF (2)
AssocIATION OF INDIVIDUALS IN SociaL UNITS.

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, reproduction, defence and social force. Our present
inguiry into social units beging 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
disintegrated state into elementary ethical relations, into the race
stream. Insurance institutions themselves are largely an outgrowth
of the higher instinet of family preservation.

RevLaTED LINES OF INQUIRY IN FAMILY STATISTICS.

There are two genmeral 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.

b)
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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). It would be well, however, not to insist
upon too strict classification along these lines at present. It will
suffice to 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 demology,* or statistics of the structure and status of
population at certain points in time—on days of cemsus enumera-
tion. A detailed discussion under each of these points follows:

1. TORMATION, Ok RE-FORMATION, 0F FAMILY UNITS.

In international cemsus usage, a family is defined as a group of
persons associated in sharing & common table and a common shelter,
This definition is too 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, hoarding-places or schools.
Servants and lodgers are also included. These groups are termed
economic families. In our branch of insurance science, we consider
only groups of persons associated by relationship to the head of
the family by blood, marriage or adoption. These latter groups
may be called natural families.

STATISTICS OF NATURAL FAMILIES.

In civilized society, mnatural familiest are constituted 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 most cases, with the knowledge and consent also
of religious institutions. The variety of impulses, reactions and

* A broad term used as early as 1896 by the Hungarian statistician,
Joseph Korosi, as the equivalent of ‘‘vital statistics’’ or ‘‘demography.’’

% In the discussion to follow the word ‘‘families’’ is understood to mean
‘‘patural 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 fo 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 fo the Depart-
ment of Health.

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 population” is in
more general use than the ratio “number of marriages per unit of
population” 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, ete.,
remarriages of widowers or divorced men, respectively. Fach of
the classes may he 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 is, crude descriptive facts in the first
category of knowledge, and to the terminology of elementary statistical
processes which lead by induction to the statement of social laws. .dnalytic
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 MARRIAGE AND RE-MARRIAGE FUNDAMENTAL IN
WORKMEN’S COMPENSATION PRAQTICE.

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 fo 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, religious 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 statistics 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, Zneblin, Talbot and Chapin,
should be read by every student of matters relating to the Amer-
ican workman’s family and its status and destiny.

2. DisiNTEGRATION OF FaMiry Units.

The effect of centrifugal forces acting 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-
ments 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 frying 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
vague 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 every 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:

(2) 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 Tamily 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 Health 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 persoms of each sex, according to (3) dura-

* Willcox, Walter F., Special Report on Vital 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 registrars of our Depart-
ments of Health. It 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 Disiniegration.

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 heen 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 Massachusetts, 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
matrimondi”—Ifrom the bond of matrimony; or separation, limited
divorce, “ @ mense et thoro”—from bed and board, the parties Te-
taining the legal status of married persons. Description of modes
of granting divorces (1) by legislative enactment, () 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
Publio 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,
married men without issue, and married men with issue. Tabula-
tion procedure for divorces may follow the same plans outlined for
marriages. 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 ome 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 characters in rugged indi-
viduals who take upon themselves this primary form of human asso-
ciation, and virtually guarsntee 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 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 mazes of the
statistical side of the problem, and primarily to serve insurance
science, let us fake up the two sources of data, considering first, the
contributions of static demology.
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3a. 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 ¢ fertility”; 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. Sta-
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.
(%) 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 wnknown, 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,

4 Brownlee, John, ‘‘Germinal Vitality,’’ Proceedings of Royal Phil. So-
ciety, (lasgow, April, 1908.

1 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 Boyal Statistical Society, February, 1914, p. 313,
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A first approach to what promises to be a maze of fabular prac-
tice is to establish two groups or classes of enumerated, tabulatable
marriages (1) those of continwing 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, indced, but is necessary in the inter-
ests of direct contact with the chief faets 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 hushand at mar-
riage is computed by subtracting the reported duration of the mar-
riage from age of the parties on the day of cemsus 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 Compleled 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, ete., chil-
dren; (%) the number of children who were first-born, second-born,
third-born, etc., among (@) marriages of completed fertility, com-
pared with (3) 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 hushand 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



74 ESSENTIALS OF FAMILY STATISTICS.

to occupation of parents, employment or non-employment of the
mother, age of the parents at marriage, etc.), 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 mo 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 (&) women
aged 15 to 44 years and (&) married women 15 to 44 years of age.
This ratio for several censal points, classed according to subgroups
of population,i. e, the native-horn, 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
thig ratio is very seriously affected by the prevailing birth rates, the
death rates of both children and adults, the average ages at mar-
riage, and by the masculinity and marriageability of populations at
the adult ages, ete.

85. Dywxamic DEmMoroay IN THE STUDY OF FaMmMIiLy FuNcCTION.

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.t This defi-

* Willeox, Wealter T, ‘‘The 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 Tremd of Population in England and
Wales,’’ Journal of the Royal Statistical Society, July, 1916, p. 399,

t A record of this kind would have been invaluable Quring the recent
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ciency was pointed out in a preceding section of this paper om
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 some 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 Massachusetts, and Michigan,
specify the office of the Secretary of State. The chief difficulty in
birth statistics iz 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 (@) 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, ete.). 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-
pandemic 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 wag 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 “mnatural increase™ is significant. The
student 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 development 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 safegunarding and nurture of the life 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-

* (!The Mortalities of Birth, Infaney and Childhood,’’ by Medical Re-
search Committee, National Health 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 Child Mortality in the Study of
Fomily 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 knmowledge 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 hirth; and 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 g.’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 ¢, 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 Family Funciion.

Before dropping the discussion of dynamic demologic 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 a censal 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 COMPOSITION OF SOCIETY IN SociaL UNITS OF
THE FAMILY AT Points 1N Tive. HisTory oF THE 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 canse and effect, or are effects
of a common cause. The comparative method is an observation of
identical coherences of social plenomena 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 and 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, and less, as in the present and past,
upon facts of mere aggregation? With respect to certain insurable
incidents, are we legislating socially, and statistifying, without a
proper foundation of sound social fact? '
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COMPARISON OF ACTUAL AND EXPECTED LOSSES AS A
MEANS OF 1.0SS ANALYSIS.

BY

ALBERT H. MOWBRAY.

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 fo expected.

The practice of comparing actual and expected occurrences or
losses is not unknown to the casualty business. In 1914 Mr. J.
H. 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 fest has been made with respect fo 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 fo 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 ome 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 hasis for a final judgment on the 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. It 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 sufficient volume of data,
we may expect erratic indications to offset each other and very use-
ful conclusions to be pointed out to us. T believe that a number
of troublesome, apparently almost hopeless problems, in casualty
ingurance may be very successfully attacked in this way, such ag
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 have recently used the method to secure a very satisfactory
solution of a problem of the latter 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 obfained
may assist us in determining reserves for individual accidents. It
has, however, a general interest 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 presemt. 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 Industrial 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. It is the practice in that jurie-
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 respeets 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 tabulations.
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 Washingfon 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 of
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 tabulated 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 annmal 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 time lost on such cases and the amount
paid for permanent partial disebility, 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 similar 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. It 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 method 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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“For any permanent partial disability resulting from an injury,
the workman shall receive compensation in & lump sum in an
amount equal to the extent of the injury, to be decided in the first
instance by the department, but not in any case to exceed the sum
of fifteen hundred dollars. Thsz 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 countries and the U. 8. Pension Board.
This scale of awards is expressed 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 bave made, therefore, I have reduced the partial
permanent disability awards irto terms of “days’ lost time” by
taking three fourths of the amount of such award as the corre-
sponding number of “days’ lost time” and adding this amount to
the actual days’ lost time on temporary cases. Of course, the cor-
rectness of this process depends 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 fo 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 types 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 migat be based upon an average that
was very much too high or very much foo 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 he 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 mot 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 ceses 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 3,000 days to a fatal case
($4,000) in getting the actual losses and the average duration of
all non-fatal cases for determining the expected losses with which
these are to be compared. If this is done, the comparison method
furnishes a very mneat solution of the problem.

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

Data from Fifth Report. Data from Sixth Report.

Closed Cases, Oct. 1, 1915, to Closed Cases, Oct. 1, 1918 to
Sept. 30, 1916, 8ept. 30, 1917.

Ratlo Ratlo

Actual Actual to | Actusl Actual to
Time |Expected. Time [Expected.

Lost. Bor Gon, | Loet. For Gent.
All non-fatal......... 38,566 | 20,801 1854 { 37,431 26,020 143.1
Infection fatalities ...| 15,000 2321 6,465.5 | 33,000 546 | 6,044.0
Total infected cases. .} 53,000 | 21,033 254.7 | 70,431 26,566 264.4

From this it seems a reasomable 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 disability
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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Date from Fifth Date from Sixth
Report. Report.
Average duration all uninfected injuries, 47.24 days* 51.06 days*
Average duration infected imjuries..... 37.48 days* 30.86 days*
Ratio average duration infected to nnin-
 fected caBeS. . v eniiiiiiriainns 79.3 per cent. 60.4 per cent.
Corresponding ratio of actual to ex-
peeted in infected cases.......... 185.4 percent. 143.1 per cent,

* Including adjustment for partial permanent disability.

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

It was at first my intention fo separately study hand injuries,
among which there were a large number of infected cases in the
Washington experience, but as the contingency of fatal conse-
quences Is so important in conmection with infections and the re-
port did not give sufficient data with respect to them, this was
impossible.
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APPENDIX.

EXTRACT FROM

SixTtE ANNUAL REPORT, INDUSTRIAL INSURANCE DEPARTMENT, STATE OF WASHINGTON.

—INFECTIONS.
Permanent
Partial Disability.
Menmbers Num- %‘g’: Aver- Award Aa‘g' . R Total
. ber. Y.083. age. Time Loss. Award. o_.g E.g Awards.

A g gk

< <<
Foot................ 56 | 1,058 18.8 ;1 $1,432.80825.58| 2 | $1,200.00| $2,632.80
First toe............ 11 162| 14.7 22140/ 20.13] .. |.-...... 221.40
One other toe. ....... 3 162| 54. 227.80) 7593 ... ..e.an 227.80
Twotoes........... 1 311 31. 357513575 .. 1 ........ 35.75
Leg.......oooouiet. 58 | 3,414 58.8 | 4,672.25| 78.83| 4| 1,075.00, 5,647.25
Thigh.............. 7 340/ 48.5 355.35) 50.76| 1 550.00 905.35
Ankle............... 8 282| 35,00 362,95/ 4537 .. | vvvvnnnn 362.95
Knee............... 38 | 1,113, 29.2 | 1,594.00) 41.94] 1 25.00| 1,619.00
Hip.......c........ 1 274 274, 270.75270.75| 1 750.00| 1,020.75
Hond............... 341 | 5286 155 | 7,5667.94|22.19] 9| 241250 9,980.44
Thumb............. 121 | 2,387/ 19.7 | 3,235.55 26.74] 11 | 2,211.25{ 5,446.80
First finger.......... 155 | 2,512 16.2 | 3,622.60 23.37| 12 | 1,765.00| 5,387.60
Second finger........ 135 | 2,431] 18, 3,087.25| 22,86/ 19 | 1,800.00 4,887.25
Third finger......... 69 | 1,082 156 | 1,577.75| 22,86 4 425.00; 2,002.75
Fourth finger........ 57 1,153, 202 | 1,569.05| 27.52| 6 375.00f 1,944.05
First and second fingers 4 99, 25. 152.00) 28.00( 2 325.00 477.00
2nd and 3rd fingers. .. 4 29, 7. 38.05( 9.5 .. [........ 38.05
3rd and 4th fingers. . .. 8 160; 20. 212.55| 26.57( 1 187.50 400.05
Four fingers.. ........ 2 63 3L.5 66.70| 33.35| 1 200.00 266.70
Thumb and one finger. 5 137 274 226.30| 45.26| 1 262.50 488.80
Thumb and two fingers 1 28, 28. 56.55( 56.55) .. | ........ 56.55
Wrist. .............. 33 726, 22, 1,020.50( 30.92| 1 300.00| 1,320.50
Forearm............ 19 363 19. 506.95/ 2668} .. |........ 506.95
Elbow.............. 6 250 41.6 323.75/ 853.96; .. | ........ 323.75 |
Arm......... ... 7 95! 13.3 132.05| 18.86) .. | ........ 132.05
Shoulder............ 1 6/ 6. 12.10] 1210} .. | ........ 12.10
Neck............... 1 13| 13. 26.25{ 26.25{ .. [ ........ 26.25
Back............... 2 83) 42 95.751 4787 .. |........ 95.75
Buttock............. 1 40 40. 46.15( 46.15| .. | ........ 46.15
Groin............... 1 22| 22. 44.40( 4440 .. |........ 44.40
Head............... 3 45] 15. 80.50| 26.83) .. |........ 80.50
Sealp............... 1 9 9. 10.40| 1040] .. | ........ 10.40
Face................ 6 1111 18.5 158.55| 2642 .. {........ 158.55
Nose......oovvennnn 1 3| 3. 405! 405 ..{........ 4.05
Forehead............ 1 7 7. 10.10{ 10.10] 1 150.00 160.10
Eye..oovvvvii. 43 619 144 874.50| 20.33| 6 | 2,675.00| 3,549.50
Ear................ 1 19| 19. 39.35| 39.35] 1 125.00 164.35
Multiple members. ... 1 7 7. 865 865 .. (........ 8.65
Totals........... 1,213 124,621 202 333,879.34'327.93 84 316,813.75|$50,693.09
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EX'TRACT FROM

SxTe ANNUAL REPORT, INDUSTRIAL IN3URANCE DEPARTMENT, STATE oF WASHINGTON.
—CAUSEs OF INFECTIONS,

. No. of | No. of Total
No. of | No. of | No. of | No. of it

Members, g.?,]sg_ %Zt:r Punc- | Disloca-| Frac- | Ampu- nggs Pgﬁﬁ“‘ Fgfﬁfn Nug}ber

tures. | tloms. | tures. |tatlons.| Burns. | ete. | St8DCe. |Tnjuries.
Foot............ 19 10 24 l 3 56
Firsttoe........ 7 1 3 .. .. . .. .. .. 11
One other toe....| 2 1 .. .. .. .. .. .. .. 3
Two toes........ 1 . .. .. .. .. .. .. . 1
e 27 17 2 4 8 58
Thigh........... 2 1 3 1 7
Ankle........... 5 1 .. 2 8
Knee........... 13 15 9 1 38
Hip............ .. .. 1 1
Hand........... 75 86 | 172 1 4 3 341
Thumb......... 32 28 58 3 121
First finger. . .... 28 51 71 . . 1 4 155
Second finger.....| 25 30 71 .. 1 7 1 135
Third finger...... 17 10 42 .. .. .. 69
Fourth finger.....| 12 17 26 .. .. 1 1 57
1st and 2nd fingers; 1 2 .. .. .. .. 1 4
2nd and 3rd fingers| 1 1 2 4
3rd and 4th fingers| 2 5 1 8
Four fingers...... .. 1 1 2
Thumb & 1 finger. 1 3 1 5
Thumb & 2 fingers| 1 .. .. 1
Wrist. . ......... 8 7 17 1 33
Forearm........ 1 8 5 4 1 19
Elbow.......... 5 1 .. .. 6
............ 2 2 2 1 7
Shoulder 1 .. .. .. 1
Neck........... 1 .. .. 1
Back........... 1 .. 1 2
Buttock......... 1 .. .. 1
Groin........... .. .. 1 1
Head........... 3 3
Scalp........... 1 .. 1
Face............ 1 3 2 6
Nose........... 1 .. 1
Forehead........ 1 .. 1
Eye............ 6 4 .. .. .. .. .. 33 43
Ear............. .. .. .. .. .. .. 1 .. .. 1
Multiple members | .. . .. .. .- .. .. 1 1
Totals. . ..... 300 |309 512 1 7 2 43 6 33 (1,213
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Lrcarn NoOTES.

BY

RICHARD FONDILLER.

(or THE NEw YoORK BAR.)

AccmENT AND HEALTH.

DrowNING—PROXIMATE CAUSE 0F 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 instruective:

“The 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....”

& It is next claimed that the evidence was insufficient to sustain
the verdict. There is nmo merit whatsoever in this contentiom.
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 REPRESENTATIONS AND CHANGE OF OCCUPATION :— (Buck-
nam vs. Interstate Business Men’s Accident Assn., Supreme Court
of Towa, 167 N. W. Rep. §94.) In his application for accident in-
gurance, 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 written 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 inspeetion of freight cars in the yards. On
this point, the court found for the plaintiff (beneficiary) for the
teason 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:

1t 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-
Hon the company may not now rely upon the statements in the
apphcatlon as to his occupatlon and especmlly 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 mew
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 estopped from claiming a forfeiture. . . . If 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 thareafter, and with such knowledge,
the company accepted premiurs for a considerable time, and up
to the time he was hurt.”

TeMPORARY CHANGE OF OccupaTION :(—(Midland Casualty Co.
vs. Anderson, Supreme Court of Colorado, 172 Pac. Rep. 1067.)
The plaintiff was the beneficiary of the deceased, who was insured
under an accident policy containing the following provision:

“Tf the insured suffers such injury while engaged in any occupa-
tion classified by the company as more hazardous than that herein
given, the amount payable shall 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 SUNSTROEE I8 AN AcCCIDENT:—(Elsey vs. Fidelity &
Casualty Co., Supreme Court of Indiana, 120 N. E. Rep. 42.)
This was & 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, and resulting directly and ex-
clusively of other ecauses in immediate, continuous and fotal dis-
ability,” and also that “sunstroke . . . suffered through accidental
means . . . 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 sunstroke. 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:



LEG.AL NOTES, 91

“The purpose of accident insurance is to protect the insured
against accidents that occur while 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 iz 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 bztter 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 occnurs, 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 involve 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 the court is contrary fo law and the
evidence, and that the court erred in overruling plaintiff’s motion
for a new trial.” . '

WaEN INFECTION IS THE RESULT OF AcCIDENT:—(Lewis vs.
Ocean Accident & Guarantee Corp., Court of Appeals of New York,
120 N. 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 effected solely through accidental means” The
evidence showed that the insured was an athlete, in the hest of
health, that hie had a pimple on his lip which he punctured, through
which infection was induced, and his death resulted. '

The court below had affirmed 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 punctured 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. It 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.”

WHEN INFECTION IS AN AccieNT:—(Lewis vs. Iowa State
Troveling Men’s Asen,, U. 8. District Court, S. D. Towa, 248 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 “the association shall
not be liable . . . 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
to 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:

“If 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 without
perhaps a microscopic investigation. To my mind the means were
clearly accidental.”

ConsTRUCTION OF “IN oR ON”:—(Turner vs. Fidelity & Cas-
ualty Co., Supreme Court of Missouri, 202 S. W. Rep. 1078.) The
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insured’s accident policy included a double indemnity clause read-
ing ag follows:

“The amounts specified in articles 1, 2 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 passenger elevator (excluding elevator
in mines) ; (2) while in or o021 a public conveyance (including the
platform, steps and running toard thereof) provided by a common
carrier for passenger service; (3) while in or on a private convey-
ance (excluding bieycles, motaorcycles, and saddle horses).”

While the insured and his wife, the bemeficiary 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 bis right hand.

The company made a tender of $5,000, the face of the policy, but
the beneficiary claimed that $10,000 was due under her construction
of the double indemnity clause 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 “riding” 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 “in” or “on” it. Tt holds that the words “on” and
“3in” sghould be construed as used ordinarily, and that the latter
word is given a narrower significance than the former. The epin-
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 agaiast 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. TFut 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
interpolated therein, and then that upon the policy as amended by
the interpolation a construction be put which we are constrained to
consider unwarranted. o

“We conclude that assured, when he sustained the injury which



94 LEGAL NOTES.

caused his death, was neither ““in™ mnor “on” 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 contract.”

INsURED’S MISTAKE Bars FUuTURE RECOVERY :—(General Acci-
dent, Fire & Life Assur. Corp. vs. Harris, Supreme Court of Mis-
sissippi, V8 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 furnisted. 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 hle 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 conld
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.

WoREMEN’S COMPENSATION.

OrfFiCER OF CORPORATION NOT AN EMPLOYEE:—(Cashman’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 Cashman Bros.
Company, Incorporated, with the exception of one share owned by
their counsel. When the brothers fook 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 remurneration is included in the declarations hereinaffer 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
manmner therein described. If the subseriber is a corporation, the
remuneration of the president and vice-president, secretary or treas-
urer, not actually in connection with, or in the personal superin-
tendence of, the manual or meckanical 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, vice-president, secretary or treasurer,
who is injured while actually enzaged in the mannal or mechanical
operations of the corporation is -0t 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 EmProvee:—(Cooper ps. Industrial Accident
Commission, Supreme Court of California, 171 Pac. 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 there and it was agreed that the firm was to
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. His
widow’s application 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 ifs 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 mo 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 of the 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 to 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 invelving
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 servanf, employer and employee, plaintiff and defendant, or
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person entitled to a judgmeni 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.”

Winnow CrLEANING AN ExTrRA HaZARDOUS OCCUPATION :—
(Chicago Cleaning Co. vs. Industrial Board, Supreme Court of
IMinois, 118 N. E. Rep. 989.) The deceased had been employed
by the Chicago Cleaning Company (plaintiff in error) as a window
cleaner, but for some time prior to the accident had not worked
because of illness. He 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 builcing, 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. The employer had placed in the em-
ployee‘s locker an assignment slip to go to work, which direction
the employee had executed by taking his tools and 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 suprerne tribunals everywhere are taking
in compensation cases.

“Tt 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 Aet. While such employment is
not specifically enumerated as one of the hazardous employments
included under such act, it is nevertheless an employment which is
extra-hazardous, and which we think it was the intention of the
Legislature should come under “hat act. The act is commendable
legislation, and should be liberally construed in order to give effect
to the purpose and object in acopting 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 ag 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 bulldmgs geveral stories

high, supported by a belt and ropes attached 1o the window frame
—was, in fact, dangerous.”

MuNIciPAL QOPERATIONS NOT CONDUCTED FOR GAIN :—(Redfern
v$. 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:

“This 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 state, of conducting the enter-
prise for the purpose of business, trade, or gain. Tor this reason,
the unanimous opinion sustained the court below in non-suiting the
plaintiff.

SuBROGATION—SETITLEMENT BY THIRD PARTY:—(Rosenbaum
vs. Hartford News Co., Supreme Court of Errors of Connecticut,
103 Atl. Rep. 120.) The employee (Rosenbaum) of a news com-
pany was 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 upon was the statutory compensation for
the specific injury which Rosenbaum had suffered.

The employee’s claim for compensation 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 anc. 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 {his 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 ascartained 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 application of all payments made by the tort-
feasor for the purpose of obtaining a release from his primary
liability. Suppose, for example, that a joint action brought hefore
any award of compensation 1s 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 if the payment had been
made after a judgment for a like sum had been rendered. And the
same must be true of a settlament made before suit is brought,
whether the employer takes part in the negotiations or not. If the
settlement 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 must 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 the 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.”

CoMPENSATION AcT DoEs ¥or COVER OCCUPATIONAL 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.

“CasuslL EMPLOYMENT ”— PERgON CAsUALLY EMPLOYED”:
—(Western Union Telegraph Co. vs. Hickman, U. S. Circuit Court
of Appeals, Fourth Circuit, 248 Fed. Rep. 899.} The plaintiff was
2 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 “casual 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. If the work
pertain to the business of the employer and be within the scope of
its purpose, the employment is not ‘of a casual nature,” although
the hiring be only for a short period of time. The Connecticut
statute . . . is practically the same as the English, and accord-
ingly the Supreme Court of that state has held . . . that the nature
of the employment was measured, not by tenure of service, but ‘by
the character of the work” The New 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 Eaglish statute indicates a legislative
intent to broaden the exception and place it on a different basis.
Its apparent effect is to make exemption depend, not on the nature
of the work performed, but c¢n the nature of the contract of em-
ployment. If the hiring be incidental or occasional, for a limited
and temporary purpose, thouzh 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 wordssof the same
import, for the ‘ employment ¢f 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 in favor of the plaintiff was affirmed.

SKYLARKING NOT COMPENSATABLE :— (Mountain Ice Co. vs. Me-
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 (MeNeil), 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 employment,
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, bhut
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.

InjorY CAUSED BY SKYLARKING OF FELLOWw WOREMANW:—
(Johnson Bash & Door Co. ve. District Court, Hennepin County,
Supreme Court of Minnesota, 167 N. W. Rep. 283.) 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 Filas (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 in 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: ;

“The 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, ete., Co. (1905), 2 K. B. 154, the
injuries o 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.”

Ingory DuriNG INTERVAL IN WORK :—(Dzikowska vs. Superior
Steel Co., Supreme Court of Pennsylvania, 103 Atl. Rep. 351.)
The duty of Dzikowska was to load steel, which was oiled, upon a
railroad car. He 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 arrivdl of more steel, he
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stepped out of the room to smoke, which practice was permitted by
the defendant company. He struck a match which set fire to his
oil-soaked apron, and was fatally burned.

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

1

“In 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 persons, 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 pressnt case, Dzikowska met with an acei-
dent during a short interval of waiting for the arrival of more ma-
terial to load made no difference. His period of employment was
not broken thereby. He was discharging precisely the duty laid
upon him by his employer, and in the manner expected of him. . . .

“What we regard as a sound statement of the principle involved
appears in Honnold on Workmen’s Compensation, §111, as follows:

“<It cannot be said that the employment is broken by mere in-
tervals of leisure such as those taken for a meal. If 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 time
he is actually at work, especiully where the accident occurs on the
employer’s premises, or about his property, unless the workman is
doing something that is wholly foreign to his employment. Acts
of ministration by a ‘servant to himself, such as quenching his
thirst, relieving his hunger, protecting himself from exzcessive
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 hreak in the employment is caused by the
mere fact that the workman is 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 ir. the shade.””

SeLr-Insurers Must DEerosit SECURITY :—(Industrial Com-
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mission of Utah vs. Daly Mining 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 following 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
workmen’s compensation insurance in the state; or (8) 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 twenty-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-
migsion 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:

“It 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 intended 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 ona of their employees may become en-
titled under the act. Such laws are in force in many states. . . .
The compulsory feature of such laws has not 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. 8.219,...and in New York Cent. R. Co. vs. White, 243 T. S.
188.7

CoumpENsaTioN CONTINUED To WIDOW AFTER REMARRIAGE:—
(Bott’s Case, Supreme Judicial Court of Massachusetts, 119 N. E.
Rep. 755.) A woman was awarded compensation upon the death of
her husband under the Workmen’s Compensation Act. She re-
married and the evidence showed 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 Murphy’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. It held that the reasoning in that case did not apply to
the instant case, and in affirming the continuance of compensation,
wrote: :

“1t 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 irjury to the deceased employee. It
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 changze 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 hushand, when in fact she
is receiving ample support from a new husband, is a matter for the
Legiglature and not for the courts to remove.”

Notick 0F DisaBiLitY 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 not 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.

Awarp FOR DisFiGUREMENT :—(Erickson vs. Preuss, Court of
Appeals of New York, 119 N. 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:

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

“The 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 discretion. . .. 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 carning capacity of the claimant. The amount is to be
such as the commission deems proper and equitable, in view of the
disfigurement, not exceeding $3,500.

“ Concurrent awards may be made, one for serious facial or head
disfigurement, and one for dissbility 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 Furure Benerits Unper Fepepar Emproy-
ERS” LaABILITY AcT:— (Jones #s. 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 judgment 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 increasing the amount of the judgment,
which was ordered reduced by the court from $26,500 to $17,500.

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

“The Supreme Court 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 term 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 of the life expectancy, according to
the evidence. Chesapeake & Ohio Railway Co. vs.-Kelly, 241 T.
S. 485.

“ We have concluded from the evidence taken on the second trial
that Jones was 56 years of age @t 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
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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. Ie wag 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. . .

“Qur 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. It 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. Amount. Divisor. Diacount. Cash Value.
1 $1,500 1.05 § 71.43 $1,428.57

2 1,500 1.10 136.36 1,363.64

3 1,500 1.15 195.64 1,304.36
4 1,500 1.20 250.00 1,250.00
5 1,500 1.25 300.00 1,200.00
6 1,500 1.30 346.15 1,153.85
7 1,500 1.35 388.89 1,111.11

8 1,500 1.40 428.57 1,071.43

9 1,500 1.45 465.52 1,084.48
10 1,500 1.50 500.00 1,000.00
11 1,500 1.55 53226 976.74
11.7 1,050 1.585 387.54¢ 662.46
Totals. .... $17,550 £4,002.36 I $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.:

“The judgment appealed from is amended by reducing the
amount to $13,547.64, and, as amended, it is afirmed.”

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

“In 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 judgment 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,
R41 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 enployee. . . .

“As a rule, and in all cases where it is reasonable to suppose
that interest may safely be earnzd upon the amount that is awarded,
the ascertained future benefits ought to be discounted in the making
up of the award. . ..

“We 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 1equires that adequate allowance be
made, according fo 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 of
their present value only.

“We are aware that it may be a difficult mathematical compu-
tation for the ordinary jurymsn to calculate interest on deferred



110 LEGAL NOTES.

payments, with annual rests, and reach a present cash value.
Whether the difficulty should 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 Vickshurg &c. R. R. vs. Putnam, mentioned above, and
continues:

“That where future payments are to be anticipated and capital-
ized 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 formule 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 fo be
binding upon state courts trying this class of cases, yet the Supreme
Court of Appeals of West Virginia (in Dumphy vs. Norfolk & 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.

Tt 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 ealculation 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 inferpret 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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MISCELLANEOUS.

InDIRECT DAaMAGE DUE To BURGLARY :—(Downs vs. New Jersey
Fidelity & Plate Glass Ins. Co., Court of Errors and Appeals of
New Jersey, 103 Atl. Rep. 204.) 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
Toom various articles of clothing, which had been protected by cam-
phor. The unprofected clothing was damaged by moths, and plain-
tiff sued to recover the value of the clothing in addition to the ar-
ticles that had been stolen.

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

“Tt is to be remembered that the 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 house wherein no man
Tesides, and which for the tlme 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 burglarv, 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. .

“Tn 1o event was the dlsplac’ 1g 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 containing
them and the repositories in whizh 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 LysURANCE:—(Fullerton vs, United
States Casualty Co., Supreme Conurt of Iowa, 167 N. W. Rep. 700.)
The defendant company issued to the plaintiff (Fullerton) a con-
tract which indemnified him against claims for damages on account
of bodily injury “accidentally suTered 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 Hockenberg and his wife and their friend Mrs. Jacob-
son, and the occupants of the buggy were injured. The defendant
company finally settled the claim of the Hockenbergs 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 & defendant. The insurance company, upon notice, came
forward and assumed the conduct of the defense in this suit, which
wag 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 its 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 set-
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 npon 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 au'tomobile is not liable for injury caused
te another by the meglect 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 it.
(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 dependent 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 occurs while the car is being driven by any
one under sixteen years of age, seems to be an implied concession
or recognition of such liability, 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. Jacobson at its own cost
and on its own respounsibility, it could not, while the case was 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 stch defense. The company had not
only bound itself to assume the defense of ‘apy 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 assume 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 negotiation 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 Hockenbergs and Mrs. Jacobson, the company was 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 responsibility for making a defense or
settlement, as it should find expedient. It 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 Hock-
enbergs, and on to a point midway in the Jacobson suit; the insurer
will not be permitted then to change front, abandon a defense it
had undertaken, and escape liahility on the plea that it has mis-
taken the nature of ifs obligation.”

TrvMeLy NoTicE oF Loss IN AUTOMOBILE INSURANCE:—(C. S.
Brackett & Co. vs. General Accicent, 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
immedjate 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 anthorized agent.

“X. No condition or provision of this policy shall be waived or
altered except by written indorsement attached hereto and signed
by the United States Manager, or the Assistant United States
Manager, nor shall knowledge possessed by an agent or by any other
person be held to effect & 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 month later.

Under these conditions, the court held: That it 'was a question
for the jury to decide whether the written notice given on the
thirty-fifth day after the accident was timely and in substantial
compliance with provision C above. That, as fo provision K,
numerous authorities had held that “It 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 he 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
Tecover.

AUTHORITY OF GENERAL AGENT To “ CovER” RisK :—(Barrette
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vs. Casualty Co. of America, Supreme Court of New Hampshire,
104 Atl. Rep. 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 hoist and
the administratrix recovered a judgment, which she attempted to
enforce both against Dubray and the company. The policy for
which application had been made had been issned prior to the date
of the accident, but it excepted risks in which a material hoist was
used, as the defendant compary 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 fanlt in not reading the
policy because the risk had first been “ covered” by the genmeral
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.

MISREPRESENTATION AS TO Pruvioss CANCELLATION ;(—(Em-
ployers Liability Assur. Corp. ve. Industrial Accident Commission,
Supreme Court of California, 171 Pac. Rep. 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, upon 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



116 LEGAYL NOTES.

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:

“That 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 payment, 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 liahility 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 mever been questioned. If the commission may, in
any case, make an award against one who has agreed to stand in the
employer’s place and protect him against claims by his employees,
it must have the power to determine all questions of law and fact
upo(ril which the liability of the alleged insurance carrier de-
pends. . . .

“In 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. . . . It appeared that these state-
ments were nof 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 mot 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.’
Civ. Code, Sec. 2605. 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 was
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an immaterial one so far as another 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 1N PUBLIC LIABILITY INSURANCE:
—(McCarthy vs. Rendel et al., 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:

“This 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 informetion obtainable. He shall give like
nqt_ige ‘,’c"ith full particulars of any claim made on account of such
accident. . .

On January 6, 1915, the plaintiff (McCarthy), in the employ of
a park commission, was injured 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 & Stoddard, and remained at work until
January 14, when he stopped working because his injury developed
seriously. His attormeys mailed a letter to Rendle & Stoddard,
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 objected 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 damages, 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 THE DISCUSSION OF THE PAPEES READ AT
THE PREVIOUS MEETING.

A NEW CRITERION OF ADEQUACY OF EXPOSURE——ALBERT H. MOWBRAY.
VOL. IV, PAGE 263.
WRITTEN DISCUSSION,
MR, WILLIAM LESLIE:

This paper deals with the application of the Tchebycheffian cri-
terion to empirical probabilities of hazard derived from workmen’s
compensation data. It presents a practical method of analyzing
by means of this criterion the data used in 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 fo 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-
ing 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 fo give dependable 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 fo workmen’s
compensation experience lies in the assumption that the hazard
probabilities constitute a Bernoullian Series. Mr. 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 conference) the first may perhaps be
taken as approximately true. Indeed, its approximate truth when
so corrected seems to be a fundamental requirement of prospective
rate-making.” In this statement “the first ” refers to the assump-
tion regarding the constancy of the probabilily 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. It seems to me, however, that further inves-
tigation on this point is warranted before applying the criterion in
Practice.

Arne Fisher in his “ Outline of a Method for Determining Basie
Pure Premiums,” reported in the Proceedings, Vol. 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 conditions 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. 1V, p. 74, 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
rigk 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 appropriate modifications have not been
established. . : ' :

Perhaps Mr. Mowbray confemplates a reduction to the Bernoul-
lian series by means of judgment corrections applied to cases show-
ing pronvunced 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 approximately constant for all risks within the
class, then these more or less sporadic adjustments will not convert
the data into a Bernoullian series.



120 DISCUSSION,

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 Mr. 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 “sets”
or “samples” of experience (each constituting the experience un-
der policies of a particular year of issue in a particular state cover-
ing various risks falling within the same classification), when cor-
tected and reduced, each contain the same average probability of
hazard. If 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-
stant 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
geries is mot normal.

A very interesting feature of Mr. Mowbray’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. If 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. Itis read-
ily seen that the value of the probahility exceeds unity, although
the probability of death is only seven one-hundredths.

If Mr. Mowbray’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?

MR. AENE FISHER:

Mr. Mowbray is one of the fow actuaries in this country who has
made an attempt to extend the application of mathematical analy-
gis to actuarial and statistical work beyond the common rules and
comparatively elementary met1ods usually employed by the actu-
aries of the life assurance corrpanies. 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.

It is, therefore, very pleasing 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 Ttalian philosopher, Morselli, has called
“the sterilization of the mind.”

Taken as a whole, T agree with the conclusions of the author, but
a few points may perhaps be subjected to a more critical analysis.
Mr. Mowbray makes frequent use 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 variaticns of clustering tendencies around
certain norms, as for instance around 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. If 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 2 much
denser clustering around the mean than in the case of the other
arms of the service. TUnless we are able to express this varying
degree of homogeneity by means of abstract numbers, the volu-
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minous verbalisms about “homogeneous” material, of which actu-
aries and statisticians are so fond of speaking, becomes to a very
large extent a matter of personal judgment.

Personally, I prefer the term “stability ¥ 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 Mr. 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 Mr. 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 Bernoullian 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 Tchebychef’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. Mowbray 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 the statistical data on p. 70, as fur-
nished by Mr. Cogswell.

The contingencies in question are, with the possible exception of
certain temporary disability benefits, events which in the language
of mathematical statistics are termed 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 the French mathematician, Poisson, and has
of late years been extended and perfected to a very high degree by
the members of the modern Scandinavian school of mathematical
statistics. Its importance is especially in the theory of risk, much
greater than that anachronism. which a lot of actuaries and statis-
ticians usually call “the law of averages,” a vague and nebulous
product of the brains of soms academicians, and which, like the
ghost in “Hamlet,” stalks through the majority of actuarial and
statistical writings in this country. The “Law of Small Numbers*
is represented by frequency curves of the Poisson-Charlier or the
Poisgson-Jérgensen type. _ .

As the first illustration I take the death losses in classification
2286. Tollowing the procedure by Mr. Mowbray, let us take $3,000
as the unit of a death Joss. V/e then have:

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

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

g —indicated probability or statistical frequency=—.000179.

We might now ask: What is the probability to obtain, say, «
favorable events in a second sample of the same size? Or, stated
in a slightly different form: What is the frequency curve, F(z),
of this sample?

This Poisson-Charlier cure is of the form:

F(z) =v(z) -+ B,A% () + B,A% (2) + ---

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

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 z, 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 formulas as based upon the finite difference
formula of Newton fail to render service here.



124 DISCUSSION.

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.

L.oses. x. F(z).
Below $1,500 .................. 0 094043
$1,500— 4,500 ....... ..., 1 222318

4,500- 7,500 ................ .. 2 262780

7,500-10,500 .......0niiinna... 3 207072
10,500-13,500 ........c0vvininnn 4 122379
13,500-16,500 .................. 5 057861
16,500-19500 .................. 6 022797
19,500-22,500 ............ ...l 7 007699
22,500-25,500 ......... ...l 8 002275
25,500-28,500 .................. 9 000598
28,500-31,500 .................. 10 000141
31,500-34,500 .................. 11 000030
34,500-37,500 ,..........c...nnn 12 .000006
37,5000rmore ...........ooa... 13 000001

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 curve is decidedly skew, as is seen
from a mere glance of its graph (Fig. 1). If we were to fit the
curve to & normal curve with standard deviation or Bernoullian
dispersion equal to \/spg 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.

POISSON-CRARLIER FREQUENCY CURVE OF
280} DEATH LOSSES IN CLABSIFICATION 2288

240
200
160 +
J201
080
040

1 2 3 4 5 6 7 8

Fia. 1. Poisson-Charlier Frequeney Curve of Death Losses in Classification
2286.
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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
g = 000404

Our object is to find the frequency curve of this sample. T shall
only give the table of F(z) 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):

z. F(z).
0-6 225610
7-13 710171
14-20 063890
20 and over .000329

From the graph it might at a first glance appear that the curve
is almost normal in character. This, however, is an optical illu-
sion, due to the fact that the drawing is made on a very small scale.
If we consult the actual table we find, however, a decided skew-
ness. This is also seen from the 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. If the curve had been of the normal type the left half
of the range ghould have been. equal to the right half.

POI8SON-CHARLIER FREQUENCY. CURVE OF
4k DEATH LOSSES IN CLASSIFICATION 222

J21
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F16. 2, Poisson-Charlier Frequency Curve of Death Losses in Classification
2222,

As a different illustration I take the permanent total disability
losses in classification 2660. T have been informed that the aver-
age loss of that kind of invalidity is about $4,000. In order to
s1mp11fy 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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§=19,985 (equivalent to a payroll of about $v9,000,000)
m=0.9

g=.000045 _

1 give below a table of the frequency function:
. F(z). z. F(z)
0 veieeeeees 406570 . .002001
h R 365913 S .000300
2 iiienians s .164661 U .000039
- 2 049398 - B 000002
U 011115

The graph of the curve is shown in Fig. 3. It is decidedly skew.
In fact, it is a one-sided curve,

X2 S
r \\\ POISEON-CHARLIER FREQUENCY CURVE OF PERM. TOTAL
. Ill \\ DIBABILITY LOBBES IN CLASSIFICATION 2880
]
320t
/
1
/
;
JA00}
[
7 -
l’
/ L
;
'l, =
:
-1 0 1 2 3 4 5

Fig. 3, Poisson-Charlier Frequency Curve of Permanent Total Disability
Losses in Classification 2660. Illustrating the error to fit the ‘‘Law of
Small Numbers’’ by a Gaussian Normal Error Curve. (Dotted curve repre-
sents the Gaussian and full drawn line the Polsson-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
Professor Whitney and Mr. Michelbacher on experience rating. If
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 case given by the formula:

o ="/ sqp=="119985 > .000045 X 999955 = .94820.

The mean or the origin of the curve is equal to sg=.899325.
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Since only about two thirds of the Gaussian curve is included
between the two ordinates corresponding to the abcissas—o and
—+ o, that is between the abeissas—.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 caleulation of the normal curve values as
given in the following table:

Interval. F(z).

Below — 3 ...ciiiiienvirinriitoniiinas .00003
From —3 to —2 ... i 00110
From —2 to —1 ..cvrrriiniriiiinnnnrninnnas 02146
From —1to 0 .....iiiiniiiiianinnnnnnnnns 14872
From 0to 1 .iiiiniiiniiniiiiiananiinnnn 37066
From Ito 2 ..iiiiiiiiiiiiiiiniiinns .33480
From 210 3 e i ieee e 11178
From 3t 4 ...... et er et 01090
From 410 5 .. iieiiiniiiiiniiinnrinons .00053
From Sandover ....... .t 00002

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 abeissa. 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 gairs 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. It 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 the Poisson-Charlier 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 2660 on a pay-
roll of $1,000,000. Taking in conformity with Mr. Mowbray
$1000 as the unit loss, we have:

- §=1000
¢==.000097 or .001 approximately.

This is a decidedly skew distribution, as is seen by a glance from
the values of s and ¢. 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(z) :

z. ' F@). z. Fl).
0.0 vovernnininnn, .355389 22 i 000925
0.2 viviiiinnnns 244218 B4 i 000473
1Y S 159460 28 vt .000279
0.6 .vovvrinnnns .099909 88 i .000120
0.8 vevneinnnannnn 060470 LY .000059
| .035530 8.2 000029
1.2 coiiiaa 020352 34 .. 000014
3 0 .011390 Y S 000007
) I .006244 3.8 it .000003
18 o, .003360 40 . .000001
X | . .001777

Let us again try o see how the Gaussian distribution would fit
these results. The mean is here equal to sg.==0.1, while the stand-
ard deviation or Bernoullian dispersion amounts to 0.316234. The
table of F(z) is as follows:

x. F(z). . Fz).
—10 ... 0006 0.2 ... .2399
—08 ....i.innn e 0044 04 .. .oovvviiinnnn, 1610
—06 .. .0218 06 ... .oiiiiiint 0723
—04 ... 0723 08 ...t 0218
—02 e 1610 10 (e .0044

0.0 ...t .2399 12 ..o .0006

The mode of the normal curve falls at #=0.1. Tt 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
shown at a glance from the graph in Fig. 4.

Almost from the very organization of this Society, T have pleaded
for 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
distributions of losses around the average values were essentially
gkew distributions, because we were dealing with the “ Law 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 T had selected my numerical examples from
the Tealm 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. Unforfunately, 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 atide my time. Mr. Mowbray and Mr.
Cogswell have, however, now sapplied me with some aunthentic data,
which has put some very excellent ammunition in my hands, not

POIBSON-CHARLIER FREQUENCY CURVE FOR PERMANENT
PARTIAL DIBABILITY LOSSBES ON A BAMPLE
PAYROLL OF $1,000,000 CLASSIFICATION 2680

-10-8-6-4-20 2 4 6 810121416 .

Fie. 4. Poisson-Charlier 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 eurve 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 this reason I feel very grateful to Mr. Mowbray for hav-
ing presented his valuable artizle to the members of this Society.

MR. ALBERT H. MOWBRAY:
(AUTHOR’S REVIEW 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. T am also pleased to note that both my critics
recognize the tentative way in which the results were 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 Poisson 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. It 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-
stant in the future. This, it seems to me, 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 Mr. Fisher’s suggestion is not in the least ob-
jectionable, and yet I am mnot sure but that, from the practical
point of view, the term “homogeneity > is preferable. The classi-
fication of risks is a problem for underwriters and we have as the
first basis a number of manual classifications. It 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 up 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 as 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 matters. Heretofore they have entrusted
the rate-making to underwriters and rate-making has been wholly
a matter of what Mr. 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. It seems to me the need of the hour in many ways is the
popularization of mathematical statistics through the preparation
of treatisesin 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 praduce 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 engineering mathematics, or the reserve in
life insurance, or generally th: use of mortality tables, when it
really does not understand in any 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 every man can and should make his
own analysis and deductions from the figures as they stand and
where “hifalutin’” mathematical formulae are all “tommyrot.”
Too many so-called “practical”’ statisticians 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 fable, although,
perhaps, the process might not have been entirely as clear to those
with less experience, for whom the paper was in part designed.

I am also disposed to agree with Mr. Fisher that we can get
much further by frequency curve methods such as he uses than
this paper attempts to carry us. In the hurly-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. It has seemed to me, however, that there was need of a sim-
ple rule of thumb which would be safe, which might act as a Te-
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, Tuns eounter 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
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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 wassundertaken have been carried out.

A large part of Mr. Fisher’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 bagsed 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 & most useful service
for us all if he would give us in compact form the equations of
these curves and their developments?

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. It 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 obfain resul{s 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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THE THEORY OF EXPERIEN(E RATING—ALBERT W. WHITNEY.
VOL. IV, PAGE 274,

THE PRACTICE OF EXPERIENCE RATING—@. F. MICHELBACHER.
VOL. IV, PAGE 293.

WRITTEN DISCUSSION.
MR, 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 rating were largely upon the ground
that as then practiced it was contrary to the basic principles of
insurance.

There is no doubt that pressnt methods of determining manual
Tates 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. However, 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 Naticnal Reference Committee on Work-
men’s Compensation Insuranc: 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 thic 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 consistent with the mathematical theory of
probabilities, & step which necegsarily 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.
Michelbacher would require, nof only considerable time and space,
but also, as regards Mr. Whitrey’s paper, a more complete knowl-
edge of certain branches of mathematics than I claim to possess.
In fact, it was my own unfamiliarity with the tools employed by
Mr. Whitney that led me to undertake an investigation 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 Mr. Whitney points out
that in order to employ experience rating, it is necessary that there
be such a thing as “risk experience.” In other words, the particu-
lar risk must have an experience distinet 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
tisk 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 of hazard.

The greater part of Mr. Whitney’s paper is devoted to the de-
velopment of formule 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.”

Neither of these papers touch upon one important phase of the
experience rating problem, namely, the manmer 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 with the plan in Pennsylvania and New 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-
tain 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 judgment 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 Mr. 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 clags -
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 fthe 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.

T have heard it said that the present experience rating plan will
, Dot be of any value as a means to accident prevention because the
experience rate is calculated in terms of losses‘instead of in ferms
of number of accidents. Accident prevention and prompt and effi-
cient medical service are paramount in the workmen’s compensation
field. If the present experience rating plan is not so adjusted as
to encourage the elimination of unnecessary loss of human life and
efficiency, it should be so amended 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 basis the experience rating plan can be
used as an accident prevention incentive if an affirmative attempt
is made to do so. It seems to me that there is not a vast difference
between the so-called “ weighted accident frequency ” and the tabu-
lar method of valuing losses. I believe that such difference as ex-
ists is more a matter of terminology than anything else.

Mr. Whitney makes some very interesting comments as to future
developments of fundamental theory in the rating of workmen’s
compensation risks, He says that “the time is now come when
there should be a complete rzconsideration of the manual system,
the schedule system and the 2xperience 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 importance 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 study such as he suggests, T
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 in methods of rating compensation
risks, with the avowed purpcse of cobrdinating all these develop-
ments into one consistent and logical system.

Personally I do not anticipate revolutionary progress, but rather
evolutionary progress in this field. T 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 codrdinat-
ing the results of individual effort.

It 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 National Council becomes an effective organization we
shall have in the central committee of that body, which will be
termed merely the “National Reference Committee,” an agency
for supervising and codrdinating the work of technical committees,
such as the engineering committee and the actuarial committee.
We shall not have, as we had during the past year, two “ National
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. It should
be 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 fear
has been too often the case during the present national emergency.

As a post-seript to this discussion I am appending for the in-
formation of members of the Society copy of the memorandum
which I submitted to the Actuarial Section, National Reference
Committee on Workmen’s Compensation Insurance upon February
12, 19I8. 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.

It 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 z is the true pure pre-
mium for both risk and class.

The most probable value of z, 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 z to be

mP + np’
m+ n

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:

“ A BASIC FORMULA 7OR 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 z (the ‘true’
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 z operates to
produce p’ in the actual experience in accordance with the conven-
tional algebraic theory of probabilities. Mr. Whitney has also
pointed out, fo a degree at least, the substantial conformity of the
dispersion under the ‘normal law’ to that produced by the expan-
sion of (p--9)"

“As a case in inverse probatilities, the experience rating prob-
lem may be approached from a slightly different angle in such a
manner as to avoid any assumptions as to the distribution of indi-
vidual hazards within the class and materially simplify the result-
ing formule, both in form and application.

“The class pure prem., P, and the risk indicated pure prem. p’
are both clues to the true risk oure prem. #. The most probable
value of = is that which implies the maximum of consistency be-
tween the risk experience and that of the class. What then is the
most probable value of z, where = represents the true prem. of both
tisk and class, and where P anc. p’ are both the more or less ran-
dom results of the operation of the true pure prem.?

“'The probability that  is the ¢rue pure prem. in both risk and
class, where P and p’ are the indicated pure prems. in class and
risk, respectively, is

mC’,,,p'it’"P(l — m)‘m-—mP_nC”p,_xnp'(l — z)n—-npr
Sum of numerator for all values of x

where m corresponds to class exposure,

where n corresponds to risk exposure.
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“Then the most probable value of z is that which obtains when
the above fraction is at its maximum, or when
sz+np'(1 — x)(m+n)—(m}’+np’)
is at its maximum, as peither the other factors in the numerator,

nor the denominator, vary with «.
“The required condition is satisfied if

(mP +-np’) log () 4- {(m +n) —

(mP + np’)} log (1 —z)==maximum.
Equating fiest derivatives to zero,

mP + np’  (m 4+ n) — (mP + np’)
x 1—=2
a({ (m 4 1) 4 (mP + np)—(mP +np')} — (mP + np') =0
z(m+n) — (mP +np’) =0

=0

mP + np’
W 2=
or if
xr— P
Z—p’—P
mP <+ np’
m-+t+n - P n

or, more significantly,

@) 7 nP

T mP + nP

“The formula (1) above is readily recognizable as the weighted
average of the risk experience and that of the class: It is not, how-
ever, necessary or desirable in practice to make the weight actually
assigned to the class experience depend upon the volume of pay-
roll upon which the manual rate is based. It 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.

“In practice it is most convenient to use formula (2)

_ nP
= mP + aP
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deriving z by the formula
@ o=P +Z(s.—P).

“These formul® can be readily applied, readily adjusted, and, I
believe, readily justified regardless of whether the manual rate be
split, and regardless of the rumber of splits, if any. Their use
necessitates a minimum of tabulation.”

MR, ARNE FISHER:

“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 Mr. Michelbacher 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 shonld like to see ex-
plained in a more detailed menner, and I must therefore ask the
indulgence of the members if I wiil have to go to some length in
explaining the nature of such differences.

T 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 stupicl fellow I therefore decided to read
the available literature on the subject. Right here I made a sud-
den discovery, and rather a startling one at that. I found that the
leatned savants themselves by no means agreed about the so-called
“inverse probabilities.” Thus Professor Chrystal, the eminent
Scotch mathematician, in an eddress 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 theory of statistics and observations, speaks in his “Theory of
Observations” of “the fallacies underlying the Principle of Bayes
and the determination of a posteriori probabilities by a purely de-
ductive process.” This was rather some interesting opinion which
strengthened my budding suspicion that there was something rot-
ten—not in the state of Denmerk, but in the minds of the learned
gentlemen in the lecture rooms of the universities. I therefore
began to study the whole literature 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. Iis
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 substituted 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-
tribution of ignorance.” Now, in the great majority of cases it is
absolutely fallacious fo 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 2 year old person is sure to die inside a year after we have
observed that out of a group of m persons, all aged z, 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. Tf 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
clags will be as probable as another.”

It seems to me that this is a tacit assumption of the principle
of insufficient reason, and that Professor Whitney bases his calcu-
lations which follow upon the same 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-
mafical formulas in his paper. I do not pretend fo be an expert
judge on the subject of symbolic logic. I tried to attempt o read
the massive volumes of Whitehead’s “Universal Algebra,” but
found the task too heavy for me. Pearson in an article in Bio-
metrika has taken Mr. Yule severely to task for his extended use
of symbolic logic and claims that the method tends to obscure the
fundamental problem in a mass of bewildering detail. There are,
however, several equations, which Professor Whitney derives by
ordinary algebraic methods, snd on which T feel better qualified
to speak than on the methods of symbelic logic.

On page 276 we find, for instance, the following statement:

“Trom a general knowledge of conditions we are safe in assum-
ing that this law as a first approximation may be faken to be of
the normal type. There will doubtless be some skewness. . . . The
standard deviation may be taken 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 distribution when the probability of the hap-
pening of an event is small. Whenever the probability of the
happening of an event is less 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 distributions I know this to be true.
If some of my readers are inclined to doubt my statement I can
offer additional evidence by referring to the writings of Pearson
and his assistants. Thus in speaking about the representation of
deviations by means of a Gaussian curve, we find the following re-
mark in the well known mathematical-statistical journal Biome-
trika, edited by Pearson:

“Tt 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, Mr. Greenwood writing in Biometrika has this to say
about the representation of the point binomial by a Gaussian curve:
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“Its limitations are obvious. If either p or ¢ be very small un-
less m is very large indeed, and for all values of p and ¢ when m
is small, the normal curve does not approximate closely to the
binomial.”

In the same article Mr. Greenwood states:

“This rule certainly applies to all cases of m less than 300 or
400 and p or ¢ 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
question fo 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 Vmpg, we
obtain the following results:

Exact Values from Nor=

Values. mal Curve.
Chance of 0—2 suceesses ......covevenns 0.8938 0.9202
Chance of 3-5 S0CCESSES .. vvvnnevernn 0.1007 : 0.0022

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. T 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-
tolls 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 exposurée 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 2.57. This would give
a value of p or ¢ considerably less than those quoted by Pearson
and Greenwood and thus completely eliminate the use of the Gaus-
sian normal curve, as advocated by Professor Whitney.

Matters do not become better when Professor Whitney says:
“The standard deviation may be taken as a measure of dispersion.”
It is only in a true Bernoullian series, that is to say, a series of
gample sets wherein the probability for success remains constant
for all sets, that this is permissible. The dispersion equals in this
case 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 caa be proven by simple algebra, that
the dispersion in all Lexian Series is greater than in the correlated
Bernollian series. Tt 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 Wkitney is therefore in all cases toc
small. This means again that 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
determine basic differences by elaborate mathematical formulae, T
personally am of the opinion that most of the differences which
the subsequent paper of Mr. Michelbacher 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 “ mean error” in the tables
of values of z in Mr. Michelbacher’s table on pages 311-313. As
far as I can judge this 2 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 remarks my objections to Professor
Whitney’s paper may briefly be expressed as follows:

1. The application of the speeial 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 ziven in Professor Whitney’s paper
has reference to chance variation 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 sets 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.
Mowbray’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'#n absurdity. The formulas as pro-
duced by Professor Whitney are of course correct if the hypothesis



144 DISCUSSION.

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 manmer. As I
showed by an actual computation from the statistical data supplied
by Messrs. Mowbray 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 carious happenings,
but I confess they puzzle me, and I am at a loss to explain the pres-
ence of 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 standard 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, Tt would be highly advisable to have an exact computation of
the “mean error™ of the parameter designated by 2z in Mr. 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 fo 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:

“(@iven a series of IV 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 diffieulty 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 to 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. It 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 hypotheses. In so far as we are dealing with pure mathe-
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matics as apart from applied 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 teach
some answer, which from the 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 a3 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 o these basic facts tnless 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 hypothesis of our theory it is useless to em-
ploy the mathematical formula on our observations as expressed
by statistical data, because we generally will encounter absurd re-
sults of the sort T have just pointed out.

“ Mathematics is,” as Hux 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 querr: with oats.”

I must honestly confess that in my opinion Mr. Michelbacher
has filled Professor Whitney’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.

MT. GEORGE D. MOORE:

The application of experierce rating to workmen’s compensation
insurance has always arousel comsiderable interest. Early pro-
ceedings of the Society will disclose many papers bearing upon the
subject, s0o, when the Actuarial Section of the National Reference
Committee was directed to cevelop 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 tte subject. As a member of the com-
mittee, I followed with considzrable interest the logical and mathe-
matical developments of the plan by Mr. 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 adoptec 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. Following 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.

(0) The same risk with the same experience if the rate is $11.51
would obtain a credit of V.48 per cent.

2. (@) 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 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.

(%) 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 12.25
per cent., while a risk with losses of $3,000 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
teduced 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 (@) 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 preminms 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, 1. e., $4,500 as compared with
$1,000 for type 1 and ®, 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. It 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
shall not be so great as is the case of 1 (a). The effect, however,
of the heavy increase in fata’ity from $10,500 to $35,000 should
and does have a decided effeci; 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 under 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 experierce rating plan which seems to prove
s0 satisfactory in all respects should tend to bring abouf the elimi-
nation of many superfluous clagsifications in the very near future.
It is obvious, as Mr. Whitney points out, that “the problem of
experience rating arises out of the necess1ty from the standpoint of
equity to the individual risk of striking a balance between class-
experience on the one hand and r1sk-exper1ence 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 of the Wood Products, Schedule 15,
Group No. 368 of the new manual grouping:

No. Symbols.

Organ Building—pipe, including setting up at the

place of Aelivery ... vvvvt viviiii i 2920 BR
Organ Building—cabinet or rarlor ........... 2921 BR
Musical Instrument Mfg.—wood .......covuvus 2922 BR
Piano Mfg, .......oiviiii it . 2923 BR
Piano Action Mfg. ........ ... i 2923 BR
Piano Forte Case Mfg. ................v0vnn. 2925 BR
Pigno Keys Mg, ..ot 2926 BR
Piano Players Mfg. ..., 2927 - BJ
Phonograph Mfg. ......cooviiiveenniinanss .. 2928 BR
Piano and Piano Players—assembling of manu-

factured parts and finishing only (N.P.D.)... 2929 BJ

These ten classifications could undoubtedly be merged into one
and a rate determined for the group. Any variations from thege
rates in risks subject to experience rating could and should he cor-
rected by the application of the plan. Also let us take the Con-
struction, Schedule No. 26, Groups 606 and 607, Excavation and
Dredging:

EXCAVATING AND DREDGING.
No. Bymbols.
Cellar Exeavation (po caisson or subaqueous
work), including digging holes and flling them
with concrete for foundations for buildings... 6220 DM
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Excavation—bridge foundations, retaining walls
and bases of dams—no caisson work or cellar

excavation (no blasting) .................. 6221 DM
Pile Driving—building foundations only ....... 6222 DM
Dredging—N.0.C. (all operations except rock

drilling and blasting) ...........o 0 6223 DB

Dredging—excavation by means of suction

dredges only. All operations except rock drill-

ing and blasting ............ il 6224 Da
Ditch Digging—no sewer or canal building or

excavation for water or gas mains (no blast-

INE) vereevneeeeniaeiiens . 6225 CR
Cellar Execavation (no caisson or subaqueous work

and no blasting) maximum depth of excava-

tion 12 ft, (NNP.D) ovvveenii e vinnn. 6227 DA
Canal Construction (excluding barge or ship

canal construction)——all operations in conneec-

tion therewith, except railroad operations,

bridge building, caisson work and wrecking. .. 6361 DJ
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 Construction—barge or ship ............ 6363 (2)

Group 607.

PiLe DrIviNg, DAMS AND DOCES.
Dam Coustruction—excluding the construction of

concrete dams (no blasting) ............... 6002 DM
Pile Driving—including timber wharf building .. 6008 DM
Marine Railway—Construetion ................ 6004 DM
Jetty and Breakwater Construction (no blasting) 6005 DM
Dry Docks—construetion (no blasting) ........ 6008 (a)
Waterworks—construction of pumping stations,

dams and reservoirs ........... . i, 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 compilation of Schedule Z, which has -
now become such a necessary part of rate-making, and, as experi-
ence rating has apparently become a permanent fixture in com-
pensation 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 individual accidents so sorely
needed at this time.
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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 resulfs 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 matter, however, I have come to the fol-
lowing conclusion: As experience rating mow 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-
ual 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.

MR, WILLIAM J. GRAHAM:

“The 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 nexperience rating to discuss at this
meeting. The subject, however, ig 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 investigaticn of the theory of experience rating
and the theory recently adoptzd by the Actuarial Section of the
National Reference Committec on Workmen’s Compensation In-
surance.

In the assumption that expeience 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, which simplifies 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, constituts 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 hagards, there remains {o be evolved a
gystem 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 roust 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
in 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.

It is quite conceivable that a particular risk may reach propor-
tions through frequency of hazard and guantity of exposure to 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 risk 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 basie, 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 here, however, that the result of this
action merely produces a new rate which in itself may be viewed
as a prospective rate. There is mothing 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
“turn will be subjected one year hence to the same type of mathe-
matical analysis with reference not only to 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 agairst the decreasing class weight. None
the less, practical conditions concerning changes in industries and
in the methods of manufacturing, 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. It is possible to apply the ex-
perience rating formula in tforoughly retrospective fashion to give
weight to the risk experience in a series of debits by calling for the
payment 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 fo be made in
excess of the average class dividend up to the full amount of the
gross premium, and of appropriate counterbalancing debits. This
would introduce the participating and mutual idea of underwriting
into the workmen’s compensation field. In itself this would be no
particular departure, since there are mow types of organizations
attempting to apply the mutval prineiple, 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 theories of the papers that experience
rating is restricted to contemplate and adjust independent oc-
currences of a simple contingency.

Boiling down the theory of experience rating to the point of con-
serving the 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. First, with reference to non-participating
rates such as evolved and applied by Messrs. Whitney and Michel-
bacher and which, with apologies to that portion of Mr. Whitney’s
paper which refers to the theories of experience rating as a retro-
spective plan, I would describe it as a prospective methed of rate
readjustment. Secondly, the other way of applying the same prin-
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ciple is that of the participating plan of not 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 conelusion that the larger the premium the less the
effect and consequently the larger ultimate justice that could be
done to the class. Theogetically 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, er 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 281: * The
fundamental theory of insurance involves this, that, at the point
when the effort to analyze and differentiate the hazard of various
tisks 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. It 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 beén 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 i1 May, 1918, and is entitled “ Joint
Mortality Experience of the Aetna Life and Travelers Insurance
Companies on Group Policies.” (7. 4. 8. A., XIX, 29.)

The problem in group insurance furnishes a particularly happy
application of the theory so -well developed and worked out by
Messrs. 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 mot large in grovp insurance, as it is subject to the
following regulations:

Mazimum Amount to an Individual—The maximum amount of
insurance as to any individual in 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 $5,000. 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 papers 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 participating rates, and applies to all
its business at this time an experience rating dividend formula.
This formula contains many of the arbitrary factors which both
Professor Whitney and Mr. Michelbacher found necessary to intro-
duce with reference to workability, and with essential reference to
preserving a balance between risk-experience 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 groap, the number of years 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 experlence 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 rates with reference to individual ages
and the maintenance of individual reserves are matters of statute,
and so long as they remain matters 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 Mr. Michelbacher may, with modifications, be used
with reference to computing premium refunds or dividends. But
the problem of premium refunds 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 more 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
geems 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 fo the Actuarial Commitiee.
It was Mr. 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 facts. It 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. Mr. 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 Mr. Greene’s memorandum were adapted to those used in
the earlier deviopment 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 relationships among the events in
question; second, the superposition upon this logical structure of

Pn
Pn 4 Pm
which is the condition that the hazard of all risks in the class is the same.

* Formula (22) reduces to the form Z = by letting H2== o0
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a system of quantitative relationships, and third, the making of
explicit judgments regarding the magnitude or relative magnitude
bf the quantities involved. 'The first process follows out of the
fundamental laws of thought; the second, out 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 to 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 reason 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 conditioned 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 difficnlties 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 resulis are given a credence that is unwar-
ranted.

So far as mere logic is eoncerned any self-consistent 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 ¢he 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 signs marked “at random” the deter-
mination of fke 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. And yet with & characteristic mental
carelessness we do even in such cases use the term fhe probability.
Similarly in the more ordinary affairs of life we neglect in general
to recognize the fact that our conclusions have strict validity only
for one varticular substratum ¢f 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;
—it 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 not 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 ipnorance 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 & bridge
across the gap.

It 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 i3, 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, What is the probability that it
is white?

3. 4 balls are drawn and found to be two black and two white
and replaced ; a ball is now drawn. What is the probability that it
is white?

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 glightly greater knowledge, until in the last case there is com-
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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 cases is very different. In each of
these cases except the last a probability determination requires the
making of arbitrary a priori assumptions.

The difference produced by variations in the amount of knowl-
edge available can also be skown by a modification of the first
problem.

Problem I. An urn contains 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 and 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. It is evident that
there is a larger amount of knowledge 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 wav to certainty. 3

At the bottom of every probability determination in real life
there are assumptions that are more or less arbitrary. Turther-
more it is often if not usually impossible to determine just what
assumptions 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 fested pragmatically. Furthermore
it is often exceedingly difficult o pick out those assumptions which
are most consistent with the logical background of experience.

The conclusion therefore is that the credence which 1s to be given
to a probability determination varies with the extent of the logical
background 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 Tesult illustrates only what seems to be self-evident,
namely, that consistency must be judged within a uniform field of
experience. It is not legitimate to apply a different criterion of
reasonableness fo the final result from that which is applied to the
assumptions. If a body of experience is called into evidence for
the purpose of pronouncing the fact unreasonable that an z-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, 8, --- 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.

It is just as fundamental in a logical problem that the same
body of experience should be assumed throughout as it is that the
same universe of discourse should be preserved throughout. It 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 to 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 that in reality all values of the hazard were
not equally probable. It would be very difficult, however, to estab-
lish an a priori law of probable 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.

It 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 that 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 fo rate twenty million dollars
worth of business and is apparently giving satisfaction.

I agree with Mr. Fisher that normal curves do not exactly de-
seribe the 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;
it was governed by eminently practical considerations. The normal
probability curve with its ease of handling marked the exact limit
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to which it was feasible fo go in the direction of nicety of treatment.
Even aside from this consideration, however, Mr. Figher’s criti-

cism is not to the point. The first factor in formula (), viz,

H'/Nr e~ ®*P-D does mot affect the form (at least only Te-
motely) ; it affects only the constant

HZH 2

but this constant J2 in practice is determined arbitrarily. The

second factor H/m-g~Z*==D* represents a frequency distribu-
tion and is not used as am approximation to a binominal form.
The question of skewness for the purpose in hand is not important.
The third factor 4Cpa(l— )9 is exact, not an approximation.

I hope that somebody with fime and patience will investigate
the problem of experience rating 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 investigation was inspired by the neces-
sity of producing immediately practical results.

The term “inverse probahilities” 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’ rule we argue from effect to cause.
This inversion of the more usual process was evidently what led
to the term “inverse probabilities,” as well as to the term, the
probahility of causes.

Mr. Fisher’s remarks about dispersion are hardly to the point
in view of the fact that no use was made of the idea of dispersion
in the technical sense.

I am very glad that Mr. Moore has taken the trouble to enrich
the discussion of experience rating with the submission and analysis
of critical cases. What the experience rating plan ought to do is
to reproduce in a systematic manner the judgment of the under-
writer. These cases seem to indicate that the plan is successful in
doing this. :

The difficulty in using experience rating 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 manusl and if the classification is in
error experience rating will not go far in the way of correction.

= J%

*
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THE INDUSTRIAL COMPENSATION RATING SCHEDULE, 1918—E. H.
. DOWNEY.

VOL. IV, PAGE 325.
WRITTEN DISCUSSION.
MR, G. F. MICHELBACHER:

Everyone who has come in contact with the latest edition of the
Industrial Compensation Rating Schedule will admit its superior-
ity over the schedules which had their existence prior to 1918 and
out of which the present schedule has developed. T can find no
basis for criticism, therefore, of Mr. Downey’s analysis of the
faults of the first workmen’s compensation schedules, nor have 1
any comment to offer with reference to the cfforts of the National
Reference Committee on Schedule Rating to overcorne 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. It is their business to know what conditions
are of sufficient importance to warrant consideration in a sched-
ule and they are hetter qualified than 1 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
cur 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, 1 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 formule. I
have no facts before me to substantiate my case, 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
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little effect on the aggregate results obtained upon all the risks
which are schedule rated. It appeals to me that there are too many
refinements; there are a number of items representing hazards
which are not of sufficient i portance fo warrant the trouble and
cost of attempting to measure them. In this respect the schedule
is top-heavy. There must be 2 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. It may be that our attempt to
make the schedule universally applicable to manufacturing risks
is responsible for this condition. It is possible that the fact that
one schedule is applied to manufacturing risks of every deseription
requires the inclusion of items which are important in certain clas-
sifications and of ahsolutely no importance in others. Neverthe-
less, the recent development of formule 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
iterns 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 gemeral 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. Tf 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.

It 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 first 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 applicabls thereto is taken as the basis for
rating the risk. It is recognized, however, that this is an average
rate—that it is based upon expzrience into which has been thrown
individual risk experiences of all 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. It is as if all the risks which are thrown into a heap
within & 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. It is thrown into immediate relation-
ship with risks of substantially similar hazards where the physical
conditions are comparable 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 distinet movement in favor of reversing the
order of application of schedule and experience rating. Expenence
rating would thus be employed as the method of refining the clas-
sification if a rtisk and schedule rating would constitute a means
of stimulating 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 rlsk Why is it necessary, therefore, to
look further for a dependable criterion fo 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 rigks to have
the same evidential value. Nevertheless, some suitable modification
might be made if the plan were used exclusively for classification
purposes—e. ¢., 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 each 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 purposes of schedule rating the commercial-
ization of accident prevention is by far the more important, Tt 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 purpese of anticipating the
value of safety work. If we assume 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 1t? '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
in its present form applies to accident prevention would be lost if
schedule rating were entirely ciscontinued. If, however, the em-
ployer were afforded the opportunity of earning a credit for a
safety appliance, say, for two vears 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 rating 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 hased upon the assumed value of the hazard which has
been eliminated or the cost of raaking the safety installation.

This plan has certain advantages over the ome 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. It is custcmary 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.
It is far more logical to assume that the classification of a Tisk
is temporarily fized 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 therzon.

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. Tet us assume, for example, that there is a superior condi-
tion in g risk. If this condition is treated by the schedule it will
Teceive 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 ze-
produce the risk experience and here the schedule will have little
influence. Under the proposed scheme the jurisdiction of the
schedule 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. It should not be difficnlt 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. Af present if
a subsequent inspection produces a greater credit than the original
inspection the schedule ratable classifications are given lower rates.
However, 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. It is true that the average
rate for the risk decreases buf the practical result iz a decrease on
one set of classifications and an increase on another, and this is by
1o means a simple matter to justify fo 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 fogether 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 completely rated. If there is a con-
troversy concerning the application of the schedule to one part of
the risk, the rating of the entire risk is delayed. 1If 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 in the rating procedure, any delay in determining the sched-
ule modification or any adjustment in rates made necessary by re-
inspection could readily be taken into consideration.

This subject is at present -inder investigation by the National
Reference Committee on Workmen’s Compensation Insurance. T
trust, therefore, that this plar. and others which may be proposed
will be thoroughly discussed here, as the coordination of the vari-
ous elements of our scheme of rating is undoubtedly the next im-
portant problem in the field of workmen’s compensation insurance
which must be solved.

MR. W. H. BURHOP:

In view of the fact that Dr. Downey’s paper on the above sub-
ject presents mainly a comparison 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 thcse 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. 1t is difficult to understand how we
could ever have a plan that vould 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 than average condition. Safeguard-
ing of machinery is econtinually increasing ; much of such guarding
is entitled to a credit under marit 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 tesult. 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 halanced plan, but
would take care of changing general or average conditions. The
present circumstances making such 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 doubt 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 adjustrient of the standards to conform
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more. nearly to the legal standards of the various states. Many
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 vigorously 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 wag charged for not
meeting the rating standard, objected to paying the charge, and
did so with justice. Mo overcome the difficulty the rating stand-
ards on elevators were changed to conform to the state standards.
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 sfates 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 flat 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 flat addition or subtrac-
tion of the charges or credits instead of a reduction to cents on
the rate.

Tt 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 to year. Such variations
are likely to continue until industrial conditions 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 formule. It
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. Dowpney’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 Committes of the International Association of
Industrial Accident Boards and Commissions, of less than twenty-
four per cent. of the total.

MR, WILLIAM NEWELL:

The subject has been so well covered in this paper and the details
s0 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
schednle from the point of view of its practical application, with
special reference to the determination of the charge removed or
credit granted, expressed in collars and cents per year, for the safe-
guarding of individual conditiens. In common with other carriers,
we Treceive 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 dollars and cents annual
saving per item, fogether with the total saving expressed both in
terms of premium reduction and rate reduction.

This leads me to a discussion of the so-called flat premium values
in the schedule. Mr. Downey states on page 331, in referring to the
1916 Schedule, that “the flat values, lastly, are not in practice—
what the theory requires—fized premium amounts,” pointing out
that the rate as respects the flat values necessarily depends upon the
payroll disclosed by the policy declaration, differences 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 New 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 Mr. 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 flat items—only the flat
premium additions proved uncollectible in practice.” I quote this
here hecause I shall have occasion 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 and electrical defects, which are converted into terms of
rate by the formula:

II%X K = cents on pay roll,

in which D=number of defect points multiplied by the item
weight of each, £ ==number of plant employees, K =—a constant
per unit of payroll.

The author states on page 337 that this formula gives a prac-
tically constant premiunm value per defect, and that 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 hecomes:

I%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 he exactly a dollar,
however, in manual classifications in which the payroll averages
$800 per employece 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 pon-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 total 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 annnal payroll per em-
ployee in the former bears to the payroll per employee in the latter.
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This does not coincide with the theory expressed by Mr. Downey in
his reference to attempting to collect the flat charges as net pre-
mium additions, which I have quoted above. This latter method,
which was found impracticable would of course result in making
t}}eii values of the so-called flai charges and credits uniform for all
risks,
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VIRGIL MORRISON KIME.

Virgil Morrison 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, 18835,
was edficated 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 as
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 Counecil 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. Kime 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 the actuarial
profession.
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REvIEWS oF B0oOXS AND PUBLICATIONS.

Workmen's Compensation and Insurance. DURAND HALSEY VAN
DoreN. Department of Political Science of Williams College,
1918. Pp. viii 4 332.

While we may not all honestly 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 ounr-
selves, even though it is not always flattering to our pride. In this
No. 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 of the recent greduate who has not yet had long and
bitter enough contact with the unpleasant practicalities of life to
make him mistrust his own ccivictions.

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 beging 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 methods 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
progress, 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. If 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 contact with the prac-
tical problems either of claim administration or insurance.
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Yet these very excesses are but evidence of the earnestness 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 It 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 Foreword, “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. M.

The Statistical Plan of the National Workmen’s Compensation
Service Bureau has been fundamentally revised effective January
1, 1919. The following is quoted from the introduetion to the
new plan:

“The original plan stood the 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.

“ However, 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 radieal proposal
was made to do away entirely with the method of reporting paid
losses separately from the outstanding losges.
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“Tt was explained that the Bureau has no need for the outstand-
ing information on individual caseg, nor for that matter, on indi-
vidual classifications, for the 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 s'ngle card for each case showing the
total amount of incurred loss. 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 cne 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-tabulatable” 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-
latable acidents and the numter of tabulatable accidents which are
compensable, but also the number of cases on which medical has
been incurred regardless of whether fabulatable, non-tabulatable or
compensable.

“4, The duration of disability 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-
strated such information to b2 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. How-
ever, instead of a complete analysis as to kind of payment (whether
benefit to widow, children, other total dependents, ete.) all it will
be pecessary 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 defailed analysis will also be filed for
every payment total disability case.”
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G. F. MICHELBACHER .+ -«./tovuuvuaon. November, 1920

LEoN 8. SENIQR . vvvevneierninrnnn.. November, 1920

COMMITTEE ON ADMISSIONS.

Bexeprct D. FLyNy (Chairman)
ALBERT H. MOWBRAY Harwoop E. Ryan

AUDITING COMMITTEE.

Cuarves HuerES (Chatrman)
Harry Furze JAMES MORRISON

COMMITTEE ON BOOK REVIEWS

I. M. Ruswvow (Chairman)

RareH H. Braxcmarp F. W. HiNspALE
BARRET N. COATES WiLLiAM LESLIE
Epwarp R. HAarDy Bruce D. MupGETT
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COMMITTEE ON 1920 CENSUS.
I. M. Businow (Chairman).

W. H. Burmor Epwin W. Korr
FrEDERICK S. CRUM 7 Marcus MELTZER

COMMITTEE ON (UMULATIVE INDEX

Roserr J. McManUs (Chairman)
U. HAYDEN BROCKWAY Frank M. FrrcH

EDUCATIONAL COMMITTEE.
Avrserr H. MownrAy (Chairman)

S. Bruce Brack Epwarbd R. Harpy
Epmunp B, CAMMACK GEorRAE D. MoORE
BE. H. DowNEY E. ScasiTLIN

Rarrn H. BLANCHARD

- EXAMINATION COMMITTEE.
G. P. MicoerBacuER (Choirman)

W. H. Buruor ) EvererT S. FaLLOW
Eoymoxnp S. CoGSWELL Epwin W. Kopr
MERVYN Davis FrRANK R. MULLANEY

COMMITTEE ON PAPERS.
Epmuxp E. Cammack (Chairman)

G. F. MICHELBACHER W. W. Greexg, Editor
Leow 8. SENIOR (ex-officio)

COMMITTEE ON PROGRAM.

Harwoop E. RtaN (Chairman)
Benepror D. FLyNN ALBERT W. WHITNEY



176 MEMBERSHIP OF THE SOCIETY.
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FELLOWS.

Those marked (}) were Charter Members at date of organizationm,
November 7, 1914,

Those marked (*) have been admitted as Fellows upon examination by
the Society.

Those marked (§) are in the military or naval service of the United
States.

Date Admitted

{ §Amerine, W. M., Actuary, Georgia Casualty Co,
Macon, Ga.

t Archer, William C., Second Deputy Commissioner,
State Industrial Commission, 230 Fifth Ave,
New York.

1 Baldwin, F. Spencer, Manager, State Insurance
Fund, 230 Fifth Ave., New York.

t BenJamln, Roland, Comptroller, Fidelity & Deposit
Co., Baltimore, Md

t Black, S. Bruce, Treasurer, Liberty Mutual Imns.

Co., 185 Devonshire St., Boston, Mass.
Apr. 20,1917 §Blanchard, Ralph H. Instructor in Insurance, 506
Journalism, Columbia University, New York.
(Lieutenant.)
May 19,1915 Bradshaw, Thomas, Commissioner of Finance and
City Treasurer, Toronto, Canada.
t Breiby, William, Office of Fackler & Fackler, Con-
sulting Actuaries, 35 Nassau St., New York.
*Qct. 31,1917 §Brockway, U. Hayden, Travelers Ins. Co., Hart-
ford, Conn. (Lieutenant.)
{ Brodin, Richard, Actuary, United Life and Acci-
dent Ins. Co., Concord, N. H.
Oct. 22,1915 Brown, Herbert D., Chief of U. S. Efficiency Bureau,
Washington, D. C.
Oct. 22,1915 Brown, William H., Second Vice-President, Co-
Iumbian Nationa] Life Ins. Co., Boston, Mass.
T Buck, George B., Actuary, Teachers’ Retirement
System, City of New York, Municipal Building,
New York.
May 26,1916 Bucklin, Walter S., President, Liberty Mutual Ins.
Co., 185 Devonshu‘e St., Boston, Mass.
1 Budlong, W. A, Superlntendent of Claims, Com-
meg;ial Travelers Mutual Accident Assn., Utica,
N.



Apr, 20,1917
Feb. 19,1915
t
1
Feb. 19,1915
Feb. 25,1916
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Burhop, W. H., Member, Wisconsin Compensation
Insurance Board, State Capitol, Madison, Wis.
Burns, F. Highlands, First Vice-President, Mary-

land Casualty Co., Baltimore, Md.

Cammack, Edmund E., Associate Actuary, Aetna
Life Ins. Co., Hartford, Conn. .
Carpenter, Raymond V., Assistant Actuary, Metro-

politan Lif> Ins. Co., 1 Madison Ave., New York.
§Case, Gordon, Assistant Examiner, New York Ins.
Dept., 165 Broadway, New York.
Close, Charles L., Manager, Bureau of Safety, U. S.
Steel Corporation, 71 Broadway, New York.

*Nov. 15,1918 §Coates, Barrett N, The Fraternal Brotherhood,

Oct. 27,1916
-].
Feb, 19,1915

i
;
t
t
t
t
May 26,1916
Nov. 15,1918
t
t
.
;
May 19,1915

12

Los Angeles, Cal.

Cogswell, Edmund 8., Third Deputy Insurance
Commissiorer, State House, Boston, Mass.

Cole, Richar¢ H., Secretary, Connecticut General
Life Ins. Co., Hartford, Conn.

Collins, Henry, Assistant Manager, Ocean Accident
& Guarante: Corporation, 59 John St., New York.

Conway, Charles T., Vice-President, Liberty Mu-
tual Ins. Cc., 80 E. 42d St., New York,

Copeland, John A., Consulting Actuary, 1709 Third
National Bank Building, Atlanta, Ga. :

Cowles, W. G., Vice-President, Travelers Ins. Co.,
Hartford, Clonn.

§Craig, Arthur H., Lieutenant, Machine Gun
Training Center, Camp Hancock, Ga.

Craig, James D., Assistant Actuary, Metropolitan
Life Ins. Co., 1 Madison Ave., New York.

Craig, James M., Actuary, Metropolitan Life Ins.
Co., 1 Madison Ave.,, New York,

Crum, Frederick S., Assistant Statistician, Pruden-
tial Ins. Co., Newark, N. J.

Davis, Mervyn, Assistant Actuary, Bquitable Life
Assurance Society, 120 Broadway, New York.
Dawson, Alfred B., Miles M. Dawson & Son, 141

Broadway, Naw York.

Dawson, Miles M., Counsellor at Law and Consult-
ing Actuary, 141 Broadway, New York.

§De Kay, Eckford C., Recorder, New' York Ims.
Dept., 165 Broadway, New York. (Lieutenant-
Commander.)

Dearth, Elmer H., President, General Casnalty &
Surety Co., 114 Woodward Ave., Detroit, Mich.

Deutschberger, Samuel, Chief Examiner, Under-
writers’ Association Burean, New York Ins. Dept.,
1635 Broadway, New York.
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May 26,1916
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Feb. 25,1916
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Feb. 19,1915
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May 19,1915
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Downey, E. H., Special Deputy, Insurance Depart-
ment, Harrisburg, Pa.

Dublin, Louis I., Statistician, Metropolitan Life
Ins. Co., 1 Madison Ave., New York.

Dunlap, Iiarl O., Metropolitan Life Ins. Co., 1
Madison Ave., New York.

§Egbert, Lester D., Office of Willcox, Peck, Brown
& Crosby, Insurance Brokers, 3 S. William St.,
New York.

Epsteen, Saunl, Wiggins, Col.

Fackler, David Parks, Consulting Actuary, 35 Nas-
sau St., New York.

Fackler, Edward B., Consulting Actuary, 35 Nassau
St., New York.

Fallow, Everett S., Assistant Actuary, Casualty
Dept., Travelers Ins. Co., Hartford, Conn.

Farrer, Henry, Actuary, Hartford Accident &
Indemnity Co., Hartford, Conn,

Fay, Albert H., Statistician, U. 8. Bureau of Mines,
Washingten, D. C.

Fellows, C. W., Manager, State Compensation Ins.
Fund, 525 Market St., San Francisco, Cal.

Fisher, Arne, Prudential Ins. Co. Newark, N. J.

Fiteh, Frank M., Auditor, Hartford Steam Boiler
Inspection & Ins. Co., Hartford, Conn.

Flanigan, James E., Actuary, Bankers Life Co.,
Des Moines, Towa.

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.

Frankel, Lee K., Third Vice-President, Metropolitan
Life Ins. Co. 1 Madison Ave., New York.

Franklin, C. H., U. S. Manager, Frankfort General
Ins. Co., 123 William St., New York.

Froggatt, Joseph, President, Joseph Froggatt & Co.,
Insurance Accountants, 25 Church St., New York.

Furze, Harry, Treasurer, Globe Indemnity Co., 45
William 3t., New York.

Garrigson, Fred 8., Assistant Secretary, Travelers
Indemnity Co., Hartford, Conn.

Gaty, Theodore X, Vice-President and Secretary,
gF{idelity & Casualty Co., 92 Liberty St., New

ork.

Glover, James W., Consulting Actuary, University
of Michigan, Ann Arbor, Mich.



t
t

Oct. 22,1915
Oct. 22, 1915

t

T

1.
Oct. 27,1916

Oct. 22,1915
Oct. 22,1915
t
Nov. 15, 1918
Oct. 22,1915
t
Oct. 22,1915

t
T

t
Feb. 25,1916

May 19,1915
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Goodwin, Edward S., Care of F. R. Cooley and Co.,
Bankers, 49 Pearl St., Hartford, Conn.

Gould, William H., Consulting Actuary, 256
Broadway, New York. )

Graham, George, Vice-President and Actuary, Mis-
souri State Life Ins. Co., St. Louis, Mo.

§Graham, T. Bertrand, Metropolitan Life Ins. Co.,
1 Madison Ave., New York. (Captain.)

Graham, William J., Third Vice-President, Equi-
table Life Assurance Society, 120 Broadway, New
York.

Grandfield, Robert E., Secretary, Industrial Acei-
dent Board, State House, Boston, Mass.

Greene, Winfield W., Special Deputy Commissioner
of Banking and Insurance, 571 Broad St., New-
ark, N. J.

Hamilton, R. C. L., Comptroller, Hartford Acci-
cident & Indemnity Co., Hartford, Conn.

Hammond, H. Pierson, Assistant Actuary, Life
Dept., Travelers Ins. Co., Hartford, Conn.

Hansen, Carl M., Secretary, American Re-Insurance
Co., Huntingdon, Pa.

Hardy, Edward R., Assistant Manager, New York
Fire Ins, Exchange, 123 William 8t.,, 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, Charles H., President and General Man-
ager, Royal Indemnity Co., 84 William St., New
York.

Hughes, Charles, Auditor and Assistant Actuary,
New York Ins. Dept., 165 Broadway, New York.
Hunt, Burritt A., Actuary, Casualty Dept. Aetna

Life Ins. Co., Hartford, Conn.

Hunter, Arthur, Chief Actuary, New York Life
Ins. Co., 346 Broadway, New York.

Jackson, Charles W., Actuary, Postal Life Ina. Co.,
511 Fifth Ave.,, New York.

Johnson, Williama C., Vice-President, Masonic Pro-
tective Assn., Worcester, Mass.
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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 Consultmg Actuary, 1107 Inde-
pendent L1fe Building, Nashville, Tenn.

Law, Frank E., Vice-President, Fidelity & Casualty
Co 92 leerty St., New York.

Lawson, P.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.

Lubin, Harry, State Industrial Commission, 230
Fifth Ave, New York.

Luckett, D, (., General Manager and Secretary,

United States Casualty Co., 80 Maiden Lane,
New York.

*Qct. 31,1917 §McManus, Robert J., Travelers Ins, Co., Hartford,

Feb. 19,1915

1
May 19, 1915

Feb. 19,1915
Apr. 20, 1917

Conn.

Maddrill, James D., Supervisor of Training, Fed-
eral Board for Vocational Education, 997 Monad-
nock Bldg., San Francisco, Calif.

Magoun, William N., General Manager, Massachu-
setts Rating & Inspection Bureaun, 88 Broad St.,
Boston, Mass.

Marsh, W. B., Business Manager, The Economie
World, 128 Water St., New York.

Ma'_ycnnk Emma C,, Audltor Compensation In-
spection Rating Board 135 William St., New
York.

Mead, Franklin B., Secretary and Actuary, Lincoln
National Life Ins. Co., Fort Wayne, Ind.

Meltzer, Marcus, Statistician, National Workmen’s
Compensation Service Bureau, 13 Park Row,
New York.

Michelbacher, G. F., Actuary, National Workmen’s
%omlfensation Service Bureau, 13 Park Row, New

ork.

Mill\%e% David W., 354 New York Ave., Brooklyn,

§Milligan, Samuel, Metropolitan Life Ins. Co., 1
Madison Ave.,, New York,
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Mitchell, James F., First Asst. U. 8. Manager, Gen-
eral Accident Fire and Life Assur. Corp., Fourth
and Walnu:; Sts., Phila., Pa.

Moir, Henry, Actuary, Home Life Ins. Co., 256
Broadway, New York.

Moore, George D., Statistician, Royal Indemnity Co.,
84 William St New York.

Moore, W. S., Secretary-Treasurer, Guarantee Bond-
ing & Ins. Co., Wichita, Kan.

Morris, Edward B., Actuary, Life Dept., Travelers
Ins. Co., Hartford, Conn.

Morrison, James, Chief Accountant, Royal Indem-
nity Co., 84 William St., New York.

Mow bray, Alb( rt H. Actuary, State Industrial Com-
mission, 230 Flfth Ave., New York.

Mudgett, Bruce D., As51stant Professor of Insur-
ance, University of Washington, Seattle, Wash.
Mullaney, Frank R., Actuary, American Mutual
Liability Ins. Co., 945 State St., Boston, Mass.
Nicholas, Lewis A., Statistician, Fidelity & Cas-

ualty Co., 9% Liberty St., New York.

Olifiers, Edward, Actuary, A Sul America, Rio-de-
Janeiro, Brazil.

Orr, Robert K., President, Michigan Employers
Casualty Co., Lansing, Mich.

Otis, Stanley L., Secretary, Insurance Federation
of New York State, 80 Maiden Lane, New York.

Pallay, -Julius J., Statistician, London Guarantee
& Accident Co., Ltd., 134 So. La Salle St., Chi-
cago, Tl

Parker, 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 3., Assistant Actuary, Metropolitan
Life Ims. Co., 1 Madison Ave., New York.

Remington, Charles H., Assistant Treasurer, Aetna
Life Ine. Co., Hartford, Conn.

Rolph, Mrs. Dorothy M., Director, Compensation
Division, War Risk Bureau, Washington, D). C.

Rubinow, I. M., 550 Riverside Drive, New York.

Ryan, Harwood E., Superintendent, Accident and
Health Dept., Equitable Life Assurance Society,
120 Broadway, New York,
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Saxton, Arthur F., Chief Examiner of Casualty
Companies, New York Ins, Dept., 165 Broadway,
New York,

Scattergood, Claude E., Assistant Treasurer, Sperry
Gyroscope Co., 40 Tlatbush Ave. Extension,
Brooklyn, N. Y.

Scheitlin, E., Statietician, Globe Indemnity Co., 45
Williamn St., New York.

Senior, Leon 8., Manager and Secretary, Compensa-
tion Inspection Rating Board, 135 William St.,
New York.

Smiley, J. W., Actuary and Chief Accountant to
the West Virginia State Compensation Commis-
gioner, Charlesten, 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, Wendell M., Associate Actuary, Mutual Life
Ins. Co., 32 Nassau St., New York.

Strong, William Richard, 39 Streatham High
Road, S. W. 16, London, England.

Sullivan, Robert 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 8., Assistant Actuary, Mutual Life
Ins. Co., 32 Nassau St., New York,

Train, John 1., Secretary and General Manager,
Utica Mutual Ins, Corp, 239 Genesee 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. Herbert, Colonel, War Risk Bureay,
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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ASSOCIATES.

Those marked (*) have been enrolled as Associates upon examination by
the Society.
Those marked (1) have passed Part I of the Fellowship Examination.

Those marked (§) are in the military or naval service of the United

States.

Date Enrolled
*Nov. 15, 1918

Nov.

O*ct.
*QOct.
*Qct.
*Qct.

*Qect.

Nov.

*Nov.

*(Qct.

*Nov.
*Nov.

Nov.

*Nov.

*Qct.

*Nov.

15,
21,
22,
27,
31,

22,

22,

15,

1918
1916
1915
1916
1917

1915

1918
1918
1915
1918
1918
1918

1918

1915

1918

Ackermar, Saul B., Assistant Actuary, State
Industrial Commission, 230 Fifth Ave.,
New York.

Ankers, Robert E., Actuary, Virginia Ins.
Dept., Richmond, Va.

§Baridon, Felix E., Travelers Insurance Co.,
Hartford, Conn.

Baxter, Ton A., Deputy Ins. Commissioner,
Michigan Ins. Dept., Lansing, Mich.

Bernstein, Abraham, Accountant, State Tus.
Fund, 230 Fifth Ave., New York.

Bessey, John M., Secretary, National Associa-
tion of Mutual Casualty Insurance Com-
panies, 233 Broadway, New York.

Brann, Ralph M., Manager, Colorado Branch,
National Workmen’s Compensation Service
Bureau, Denver, Colo.

Brooks, LeRoy, Statistician, U. S. Fidelity &
Guaranty Company, Baltimore, Md.

Brunnqueli, H. G., Second Asst. Actuary,
Wisconsin Ins. Dept., Madison, Wis.

Buffler, Louis, Jr., State Ins. Fund, 230 Fifth
Ave., New York,

Carver, Harry C., Actuary, London Guarantee
& Accident Co., Chieago, T11

Dorweiler, Paul, Aetna Life Insurance Co.,
Hartford, Conn.

Egli, W. H., Statistician, Zurich General Ac-
cident & Liability Ins. Co., 431 Insurance
Exchange, Chicago, Ill.

Elston, James ., Assistant Actuary, Life
Dept., Travelers Insurance Co., Hartford,
Conn,

§Feder, Marcy, Assistant Examiner, New
York Ins. Dept, 165 Broadway, New
York.

Greenleaf, Allen R., First National Bank, Bos-
ton, Mass.
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1917
1917

1918

1915
1916
1915
1916
1917

1917

1915
1916
1918

1918

1918
1918
1918
1918

1915
1915
1916
1916

Jackson, Edward T, Statistician, Maryland
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.

Lew%r, 8. Leon, War Trade Board, Washington,

McClure, Laurence H., Colt’s Patent Fire
Arms Mfg. Co, Hartford Conn.

MecGuire, Vincent G., 3056 Decatur Ave., New
York.

§Miller, Tilford W., Travelers Ins. Co., Hart-
ford, Conm.

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.

Outwater, 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 5 59 dJ ohn 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, 0ld 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,
Conn.
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Nov. 15, 1918
*QOct. 22, 1915
*0Oct. 22, 1915

*Oct. 22, 1915

Wilkinson, Albert E., Statistician, Standard
Accicent 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., Mew York.

ScHEDULE OF MEM3ERSHIP, NOVEMBER 15, 1918.

Fellows. Associates. Total
Membership, May 20, 1918................ 144 25 169

Withdrawals:
Bydeath................... oot 1 — 1
Byresignation.............. ........... 2 — 2
141 % 166

Additiona:

By election, November 15,198 ......... 3 6 9
By examination ............00ienieenn 1 11 12
145 42 187
Transfers from Asgociate to Fellow......... 1 1
Membership, November 15, 191§ ... .. e 145 41 186
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ABSTRACT FROM THE MINUTES OF THE FIFTH ANNUAL
MEETING, NOVEMBER 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 fen
Associates present:

FELLOWS.
Bropin Goopwin MoozE, G. D.
Buproxg Gourp MowsrAy
CAMMACK (GREENE NicuonAs
Cratg, J. D. HucHES PaLray
DzearTH Huxr Ryaw
DEUTSCHBERGER JacksoN, C. W.  SCATTERGOOD
Don1ap Korr SCHEITLIN
FARRER Lusix SENTOR
FisaER MELTZER STrONG, W. M.
FLyxw MIcHELBACHER - WOODWARD
FoNDILLER Mo

ASSOCIATES.

ACEKERMAN EeL1 Raywip
Brooks Jackson, BE. T. Vanx Tuyrn
CARVER NrweLL Warrg, 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. It reported the death of Virgil 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 Society, without examination, under the terms
of Article TIT 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 Associates:

Axxkers, R. E. Eeur, W. H. Svrrivaw, 0. M.
Brooks, LERox SiBLEY, J. L. WiLgINsoN, 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:

ACEKERMAN, S. B. Eiston, J. S. Raywip, JosEPH
Brunwquern, H. G. GREENLEAF, A. R. SCHAEFER, W. A,
Carver, H. C. KIRKPATRICK, A. L.  SpENCcER, H. S,

DORWEILER, PavL OuTwaATER, OLIVE B,

The reports of the Secretary-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-
ceedings has been issued. 'This volume consists of Numbers 9
and 10, which are the products of the two meetings held by the
Society. One thousand copies of each number have been printed.
The growth of the Proceedir.gs is shown in the following table:

Pages. Papers. ' Discusstous,
Volume I (Numbers 1,2,3)........ 331 16 | 5
Volume IT (Numbers 4, 5,6).......| 521 3 | 7
Volume ITI (Numbers 7,8) ........ 328 14 | 31
Number 9 ......ovvvvviviininnnn.. 247 6 19
Number 10 ... ... ... ... 219 5 ’ 13
Total, Volume IV ,.............. 466 1| 32

All the volumes have been bound in buckram and supplied to
members and subscribers. Numbers 9 and 10 have been mailed
to members promptly upon publication; in addition, Volume IV,
bound, has been furnished gratis to members.

The Auditing Committee (Mr 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)
reported as to its work to have the Federal Census Burean include
statistics of value to the casualty statistician.

The Examination Committtee (Mr. G. F. Michelbacher, 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 IT of the Fellowship
examination, and only Barrett N, 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 IIT of the Asso-
ciateship examination and six passed, as follows:

Carver, H. C.
DorwEILER, PATL
GREENLEAF, A. R.
KirxpraTRICE, A, L.
OvurwATER, OLIvE E.
ScHAEFER, W. A,

Fourteen candidates presented papers in Part IV of the Asso-
ciateship examination and twelve passed, as followa:

ACKERMAN, S, B.
BruxyqueLr, H. G.
Carver, H. C.
DorwEILER, PAUL
ErsTon, J. S.
GREENLEAF, A. R.
KirrpaTRICE, A. L.
Ovurwarer, OLive E,
Raywm, JoserH
ScrArFER, W. A,
SeENCER, H. S.
WEBBER, 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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President ....ovveviiiiiineinnnns Joseph H. Woodward
Vice-President ..........ccvuvu..s C. E. Scattergood (resigned)
Vice-President ................... Benedict D. Flynn
Vice-President «o.oovvivnvinnenn.. George D, Moore
Secretary-Treasurer .............. Richard Fondiller
Bditor «vvvviiiniiiiiiiinieinn, W. W. Greene
Librarian .....cooovvvvviiinvan.. Louis I. Dublin
Member of Counctl (term to expire

November, 1920) .............. G. F. Michelbacher

. Member of Council (term to expire

November, 1920) ....vvvvivana Leon S. Senior
Member of Council (term to expire

November, 1919) ......... ... Burritt A. Hunt

Recess was taken until 2:30 P.M.

The papers printed in this :zumber were read or presented and
those read at the last meeting of the Society were then discussed.
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.)

Anticte I.—Name. This organization shall be called TaER
CASUALTY ACTUARIAL AND STATISTICAL SOCIETY OF AMERICA.

ArTIcLE I1.—Object. The object of the Society shall be the
promotion of actuarial and statistical science as applied to the prob-
lems of casualty and social insurance by means of personal inter-
course, the presentation and discussion of appropriate papers, the
collection of a library and such other means as may be found
desirable.

The Society shall take no partisan attitude, by resolution or
otherwise, upon any question relating to casualty or social insurance.

ArTICLE JII.—Membership. The membership of the Society
ghall 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 fo Fellowship as hereinafter pro-
vided. Any Associate of the Society may apply to the Council for
admission to Fellowship. If his or her application shall be ap-
proved by the Council with not more than one negative vote he or
she shall become a Fellow on passing such final examination as the
Council may prescribe. Otherwise no one shall be admitted as
a Fellow unless recommended by a duly called meeting of the
Council with not more than one negative vote followed by a ballot
of the Society with not more than four negative votes and not less
than twenty affirmative votes.

Any person may, upon nomination to the Council by two Fellows
of the Society and approval by the Council of such nomination with
not more than one negative vote, become enrolled as an Associate of
the Society provided that he shall pass such examination as the
Council may prescribe. Such examination may be waived in the
case of a candidate who for a period of not less than two years has
been in responsible charge of the statistical or actuarial department
of a casualty insurance 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.

ArTroLE IV.—Officers and Council. 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.

Ar1ICLE V.—Election of Officers and Council. The officers shall
be elected by a majority ballot at the annual meeting for the term
of one year and two members of the Council shall, in a similar
manner, be annually elected to serve for two years. The President
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and Viee-Presidents shall not be eligible for the same office for
more than two consecutive yesrs nor shall any retiring member of
the Council be eligible for re-election at the same meeting.

Arr1cLE VI.—Duties of Officers and Council. The duties of the
officers shall be such as usually appertain to their respective offices
or may be specified in the by-laws. The duties of the Council shall
be to pass upon candidates for membership, to decide upon papers
offered for reading at the mestings, to supervise the examination
of candidates and prescribe fees therefor, to call meetings, and,
in general, through the appointment of committees and otherwise,
to manage the affairs of the Society.

ARTICLE VII.—Meetings. There shall be an annual meeting of
the Society on such date in the month of November as may be fixed
by the Council in each year, tut other meetings may be called by
the Council from time fo time and shall be called by the President
at any time upon the written request of ten Fellows. At least two
weeks notice of all meetings shall be given by the Secretary.

ArticiE VIIIL—Quorum. A majority, or seven members, of the
Council shall constitute a quoram. Twenty Fellows of the Society
shall constitute a quorum.

ArTicLE IX.—FKzpulsion or Suspension of Members. Except
for non-payment of dues no member of the Society shall be expelled
or suspended save upon action by the Council with not more than
one negative vote followed by a two-thirds ballot of the Fellows
present and voting at a meeting of the Society.’

ArticLE X.—Amendments. This constitution may be amended
by an affirmative vote of two-thirds of the Fellows present at any
meeting held at least one month after mnotice of such proposed
amendment shall have been sent: to each Fellow by the Secretary.

BY-LAWS.
(As AMENDED OcToBER 27, 1916.)

ArticLE I.—Order of Business. At a meeting of the Society
the following order of business shall be observed unless the Society
votes otherwise for the time being:

. Calling of the roll.

. Address or remarks by the President.

. Minutes of the last meeting.

. Report by the Council on business transacted by it since the
last meeting of the Society. :

. New membership. i

. Reports of officers and committees.

. Election of officers and Council (at annual meetings only).

. Unfinished business.

. New business.

10. Reading of papers.

11. Discussion of papers.

ARTICLE II.—Council Meetings. Meetings of the Council shall

0o 20 =
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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
gshall have the right to re-open the question at the next meeting.

Artrcne IIL.—Duties of Officers. The President, or, in his
ahsence, one of the Vice-Presidents, shall preside at meetings of the
Society and of the Council. At the Society meetings the presiding
officer shall vote only in case of a tie, but at the Council meetings
he may vote in all cases.

The Secretary-Treasurer shall keep a full and accurate record of
the proceedings at the meetings of the Society and of the Council,
send out calls for the said meetings, and, with the approval of the
President and Council, carry on the correspondence of the Society.
Subject to the direction of the Council, he shall have immediate
charge of the office and archives of the Society.

The Secretary-Treasurer shall also send out calls for annual
dues and acknowledge receipt of same ; pay all bills approved by the
President for expenditures authorized by the Council of the Society;
keep a detailed account of all receipts and expenditures, and pre-
sent an abstract of the same at the annual meetings, after it has
been audited by a committee of the Council. '

The Editor shall, under the general supervision of the Council,
have charge of all matters connected with editing and printing the
Society’s publications. The Proceedings shall contain only 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.

ArricLtE 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.

It shall be the duty of the Secretary-Treasurer to notify by mail
any Fellow or Associate whose dues may be six months in arrears,
and to accompany such notice by a copy of this article. 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.

ArrictE V.—Amendments. These by-laws may be amended by
an affirmative vote of two-thirds of the Fellows present at any meet-
. ing held at least one month after notice of the proposed amendment
shall have been sent to each Fellow by the Secretary.
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RuLEs REGARDING EXAMINATIONS FOR ADMISSION TO
THE SOCIETY.

(As AMENDED Mavy 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-
dey during the month of May in each year in such cities as will be
convenient for three or more candidates.

2. Application for admission to examination should be made on
the Society’s blank form, which may be obtained from the Secretary-
Treasurer. No applications will be considered unless received be-
fore the fifteenth day of March preceding the dates of examination.

3. A fee of $5.00 will be charged for admission to examination.
This fee is the same whether the candidate sits for one or two parts
and is payable for each year in which the candidate presents himself.
Examination fees are payable to the Secretary-Treasurer and must
be in his hands before the fifteenth day of March preceding the
dates of examination.

4. The examination for Associateship consists of four parts.
Not more than two parts can be taken in the same year and no
credit will be given for the passing of any part unless all previous
parts have been passed during “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, IT and TIT 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 arte Associates of the Society. The examination for Fellowship
is divided into two parts. No candidate will be permitted to present
himself for Part II unless he has previously passed in Part I or
takes Parts I and IT in the same year. If a candidate takes both
parts in the same year and passes in one and fails in the other,
he will be given credit for the part passed.

7. As an alternative to the pessing of Part IT of the Fellow-
ship examination, a candidate ray 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 May of the year in which they are to be considered.
Where Part I of the Fellowship examination is not taken during
the same year, no examination fee will be required in connection
with the presentation of a thesis. All theses 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 II of the Fellowship examination the papers will be so
arranged that it will be necessary for the candidate to write on only
three of the four prescribed topics in order to obtain full credit.

9. Special attention ts called to the following tmportant 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 T and II will be waived and the candidates will be required to
take Parts III and IV only. Commencing with 1920, candidates
for Associateship will be expected to pass in all four Parts of the
Syllabus.

SYLLABUS 0F EXAMINATIONS.

For Enrollment as Associate.

Part I:
1. Elementary algebra up to and including the binomial
theorem. .
2. Elementary plane trigonometry including the wuse of
logarithms.

3. Elementary plane analytical geometry.
4. Double entry bookkeeping.
Part II:

1. Advanced algebra.

2. Elementary differential and integral calculus.

3. Elementary calculus of finite differences.

4, Theory of probability and least squares.

Part III:

1. Compound interest and annuities-certain.

2. Theory of statistics.

. 3. Elements of the theory of life annuities and assurances, in-
cluding the calculation of premiums and reserves for the
simpler forms of policy.

4. Elements of economies.

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,
burégllary, 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 1:

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 oi social insurance.

2. Compilation and use of census or other government statis-
tics relating to population, mortality, invalidity, sickness,
unemployment, old age and allied matters.

3. Systems of invalidity, old age and unemployment insurance.

4. Calculation of premiums for and valuation of pension funds.

A copy of a pamphlet entitled “Recommendations for Study”
may be obtained upon application to the Secretary-Treasurer.
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PROCEEDINGS

MAY 23, 1919

INSURANCE AND HUuMAN BEHAVIOR.
ADDRESS BY THE PRESIDANT, JOSEPH H. WOODWARD.

L

In a presidential address delivered before the American Statis-
tical Association on December 28, 1918, Professor Wesley C.
Mitchell said:

“ Taking us all together as one people in & 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 that end, indeed, is not so much good will as it is knowl-
edge—above all, knowledge of Luman behavior.*

Just a year previous—Deceraber 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 psychology has gathered to illustrate the instinet stimulus to
human activity. Most of us are not interested to think what a
psychologically full or satisfyiny life is. We are mot curious to
know that a great school of behavior analysis called the Freudian
has been built around the human instincts.”

* Ttalics not in original.

13 197
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I shall attempt to define as simply 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-
tain 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”
cagses. But that ultimate scientific validity which distinguishes a
law of nature from an empirical rule depends upon the formula
being true for all values of the variables, including the limiting
values. No man of science has done more to demonstrate the im-
portance of ebnormalities 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 new foundation
for both normal and abmormal psychology. Up to that time psy-
chology had devoted itself mainly to a consideration 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 mind which is
not in the immediate field of awareness as that vast underlying
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
fruetifying influence. An entire new school of psychiatrical thera-
peutics has come into existence. It seems as if no field in which
the laws of human behavior play a role were destined to escape its
influence.
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I1I.

The most important concept 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 to
impressions of adult experierces, consists of a vast amount of re-
pressed or forgotten infantile material together with -primitive
traits and conflicting impulses evolved through thousands of gen-
erations, It is not merely the individual but the racial past of its
possessor. It should not be forgotten that the Piltdown Man lived
150,000 years age, the Heidelberg Man, 250,000 and the Ape Man
of Java, 500,000. Ninety-nine per cent. of this period antedates
anything which even remotely resembles modern civilization. The
often repeated statement that civilization is only skin deep thus
appears to have a sound statistical as well as psychological basis.

The sole function of the unconscious, aceording to the Freudian
theory, is to desire or to wish. The fundamental desires, instinects
or cravings are of two kinds only, those of hunger and those of sex.
The successful transmutation or conversion of the energy liberated
by these crude desires for the “urtherance of other ends—and espe-
cially the social or higher ends—is called sublimation. Instincts
or cravings which are not either satisfied or successfully sublimafed
give rise to individual or social maladjustments.

A conflict, in a broad sense, is a struggle between opposing de-
sires or sets of ideas, one or both of which need not necessarily be
in the conscious but may be in the unconscious. Most ethical prob-
lems—whether individual or sccial—involve the resolution of some
conflict.

A resistance i3 a hostile attitude in the unconscious. It is the
result of an attempt of the psyche to banish unpleasant or unwel-
come thoughts. It is 8 mechanism of self protection, A familiar
example of resistance is found in the lines written by Tom Brown
(1663-1704) :

€¢I do not love thee, Doctor Fell,
The reason why I cannot tell;

But this alone I know full well,
I do not love thee, Doctor Fell.’’

Tt will be desirable to attemp” one more definition before passing
on. We all know in a general way what rationalization 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. It 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
must 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. Mere 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 standpoint of the individual, however, it is a question of
satisfying his biological needs. If insurance men are useful to the
business of insurance, so is the business of insurance useful to in-
surance men. If 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.

It 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,?’’
. Medical Becord, February 23, 1918.
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it interests him and he is gererally interested in pursuits in which
he has a natural superiority. Occasionally, the psychologists tell
us, the mechanism is otherwise, Demosthenes was in his youth
affticted with stammering and he thereupon determined to over-
come his handicap and becoms an orator. He succeeded, and in so
doing he illustrated the psychopathological law of over-compensa-
tion for a natural inferiority. Thus it might happen, for example,
that a childhood difficulty with the multiplication table might be-
come the determinant of an cver-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.”*

* Brill, op. cit.

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 distinction 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 industrial conditions, of successfully sup-
pressing such supplementary outlets as the use of the milder alco-
holic beverages or exhibitions of pugilism without at 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 the 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 biological
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 been those in which the money-
stimulus has played but a minor role 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 imstinet 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
that 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 sce what excellent use has been made of these excep-
tional opportunities by those who enjoy them. It is a part of that
spirit of service without too close a scrutiny of the immediafe
pecuniary return which happily distinguishes the policy of many
of the great corporations of today.

But the instinet of craftsmanship is not without its drawbacks
and disadvantages. The instinet 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 constantly 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-
sults. He 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 concerning 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 better understanding on both sides of the
psychological mechanism involved. It is only thus that we
may hope to reach that golden mean which is the finest fruit of
philosophy.

VI

In defining our fundamental concepts we saw that a resistance is
a hostile attitude in the unconscious. 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 irsurance is perhaps the most obvious
indication of our attitude. Crdinarily we designate the kind of
insurance by reference to the hazard insured against. Thus we
speak of fire insurance, accident insurance, burglary insurance—
fire, accident and burglary being 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
stckness insurance; in America our resistance to the idea of sick-
ness has transformed the term into health 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 its opposite.
The numerous unsuccessful attzmpts 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 problems of
life insurance has been made by Mr. Philip Burnet, president of the Con-
tinental Life Insurance Company, in an address to the Insurance Officers of
the United States Army entitled ¢‘The Value of a Human Life,’’ February
15, 1919.
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explained without granting some recognition to this hostilify in the
unconscious ?

Speaking of the effect of the war on our attitude toward death
Freud remarks:*

~ “Qur attitude had not been a sincere one. To listen to us we
were, of course, preparcd 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
a9 if matters were quite different. We have shown an unmistakable
tendency to put death aside, to eliminate it from life. We at-
tempted 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
unemotional—we speak of life contingencies, not death contingen-
cies. It 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 gemeral 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 acceptance 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—and for the effects of disability arising either
from sickness, accident or old age. It 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.

* ¢t Reflections on War and Death,’’ by Prof. Dr. Sigmund Freud, au-
thorized transiation by A. A. Brill and Alfred B. Kuttner, 1918, pp. 30-31.
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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.

If children were assembled at birth in mammoth orphan asylums
and brought to maturity by tae state, life insurance would lose its
raison d'étre. 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 & 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 shift;
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 ineurance he arranges that this protec-
tion shall not cease in the evant 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 subserves other social ends by caring for the
individual during sickness or old age, thereby relieving the 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 instinet 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. TUnder these con-
fracts the insurance is gemerally high at the younger and middle
ages and either reduced or the benefit changed to an annuity after
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age 65.  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 instinet and the instinet 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 distinetion 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 voluntary insurance is the gratification of
the family instinet 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 United States—has apparently served
merely to whet the public appetite 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. It seems nct unlikely that a general introdue-
tion of compulsory insurance will operate similarly as an educa-
tion in the benefits of insuranez and a stimulus to the development
of a vigorous and effective system of voluntary insurance.

VII.

It has been shown that the chief psychological obstacle fo 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 insurs 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 with personal liberty, even if more
apparent than real, is today as undesirable as it ever was and to be
resorted to omly where the inlications for such interference are
unmistakable.

The most important and only really effective method of expand-
ing the business of voluntary insurance 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
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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.

How, then, is that high type of selling ability indispensable to
success to be discovered? The new psychology teaches 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 coGperative or institutional advertis-
ing. Just as the constant dripping of water will wear away a stone,
go 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 stimulate 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.

VIIL

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
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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 regarded as a deluded vietim 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
ingurance. The crude practices of liability underwriting have been
molded into a highly perfecied 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 {o all this, methods of cobperation
have been concurrently developed which are even more noteworthy
than the progress which they made possible. Rate control legis-
lation conceived on sound lines 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 anc. 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 supervision. Stock companies, mutual
companies and state funds have sat at committee tables together
and pooled their interests. The fact that so much has been accom-
plished in so short a time gives 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 th: more notable social developments
of the years to come will be a wider extension of the principle of
compulsion as applied to insurance. As an indication of the trend
of the times it may be noted ttat a far-reaching health insurance
bill introduced in New York State at the last legislative session
passed the Senate and, although it failed in the Assembly, received
a substantial vote in 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 alfernatives
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 expert knowledge and at this juncture it would appear
that what we most need is not so much knowledge of insurance
technique—that we have already—as knowledge of human beha-
vior—and especially, socialized human behavior.

IX.

The biological function of organized society is to provide for the
individual & 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” TIs it not equally true that all who contribute to the best of
their ability fo the maintenance of society are entitled 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. Other-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 stafus quo—a defensive reaction assisting the individual to

* ¢¢On Liberty,’” by John Stuart Mill.
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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 dealing with social phenomena is that
we have to do primarily witk. 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 emational unanimity which we call pub-
lic opinion is responsive to tha lessons to be learned from the con-
stantly increasing body of kmowledge which is being contributed
by seientific research. If it I>oks 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 that degree of freedom ani personal liberty which will provide
an adequate outlet 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
s0 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 hehavior rest, as we
have seen, upon an emotionalized basis and that emotion is very
largely a matter of the unconscious. The root of our troubles lies
therefore outside the field of awareness. It is for this reason that
most debate on social questions never gets anywhere or convinces
anybody save those who were already convinced before it started.

The solution, if there be one, apparently is to inferpose between
the application of the principles of the physical and biological sci-
ences to social problems a new science—the science of human beha-
vior—based upon a full understanding of the operation of the
fundamental human impulses under various conditioms.* This
would make it possible to observe toward social questions some

* Cf. a paper by Prof. W.I. Thomss on ‘‘ Primary-Group Norms in Pregent

Day Society,’’ appearing in Suggestions of Modern Science Concerning Edu-
cation, Macmillan, 1918,
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measure of that seremely 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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CasvaLTy INSURANCE FOR AUTOMOBILE QOWNERS.

BY
G. F. MICHELBACHER.

The title of this paper requires an explanation. Automobile 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 states 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 branch: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 codperatively.

There is some slight overlapping of jurisdiction. 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 land and marine transportation. Cas-
ualty insurance companies exercise exclusive control over public
liability coverage. All three classes of carriers offer protection
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.

It 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 insursnce. In the second place, the entire

14
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field of automobile insurance is so extensive that it cannot be ade-
guately 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 examinatioms. It is
hoped also that it may broaden the viewpoint of those members of
the Society whose business interests touch casualty insurance only
in g limited way.

It should be borne in mind that automobile insurance is becom-
ing one of the most important lines from the standpoint of the
casualty company. It 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 States 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 Liability.
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 deseribing the vari-
ous forms of coverage—general principles only have been treated. Thus,
no mention is made of the incidental employers’® liability insurance which
may be written in conjunction with public liability coverage, the so-called
“*defect coverage’’ which protects manufacturers against respounsibility
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, ete.
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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 rot being covered. To secure such
coverage personal accident insurance must be purchased. Nor are
the employes of the assured covered. If such coverage is desired
a workman’s compensation or employers’ liability policy must be
obtained depending upon whether or not the employers’ liability
iz defined by a workmen’s compensation 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 limits of the United States of America
and Canada. This latter rule is subject to exception in the case of
automobiles of the private pleasure 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 defemse to the assured or his
chauffeur or other employe on account of arrest.

A policy is usually written with two limits wpon the liability of
the carrier. The smaller limit is the maximum amount which the
carrier is obligated to pay on account 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 liability if the assured became insolvent and
thus financially unable to pay a judgment. To-day, however, it is the gen-

eral rule that the carrier assumes rosponsibility up to the limits stated in
the policy irrespective of the financizl 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 which 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 5/10—five and ten”). Higher limits may be obtained,
however, upon payment of an increased premium. Thus, if limits
of 10/R0 are desired, such coverage can be had upon payment of
& premium based upon 120 per cent. of manual rates.

It 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 omly, but either of the other forms may be
added by an endorsement.
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Property Damage.

The automobile property camage 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 limjtations similar to those imposed upon public
liability policies with reference to the operation of aufomobiles 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 to public lability 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 actual value (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 cffered at manual rates. If higher
limits are desired they may be obtained 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 possibility of claims against the assured for
damages on account of the “logs of use”t 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. It is only written concurrently with public liability
coverage and then either in a combipation policy or by en-
dorsement.}

* See note on page 215 with reference to a change in the form of the auto-
mobile public liability insurance contract. The same situation is found in
connection with property damage insurance,

t For example, a delivery truek is damaged and the owner is deprived
of its use. He has a legal right to sue the person responsible for the acei-
dent mnot only for the cost of repairs but also for the loss of use of the
services of the truck and the inconvenience and expense thus caused.

1 Property damage may also be written concurrently with a fire 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 property 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
peys 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, salve 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.*

MiscErraNEOUS PoLicy ProvisioNns CoMMoN To ALL ForMS OF
CoOVERAGE.

There are certain policy provisions 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. If cancelled by the carrier 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” tahle 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 authorized representatives. It must
be in writing and contain a fill 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 writien also by endorsement on a fire policy.
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Except that he may furnish reasonable surgical attention imme-
diately following the occurrence of an accident invelving 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 take 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. It is usual also to incorporate a statement in the policy to
the effect that the automobile is not and will not be rented 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. It is also usual to provide a warranty to
the effect that the automobile is not heing 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 thé interest of the
assured, the interests of any person while riding ir 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 & chauffeur or a domestic servant.
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In the case of collision coverage, the number of insurable inter-
ests is not important because the value of the car limits the liability
of the insurance carrier, and cne rate is charged irrespective of the
number of owners or persons interested in the property.

Way CoMPLETE COVERAGE FOR AUTOMOBILES IS NOT GENERALLY
*  OrrERED BY CisuaLTY COMPANIES.*

If there is a demand for complete coverage on the part of auto-
mobile owners, why is this not met by the issnance 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 rale is to have the field distinetly ap-
portioned among the different classes of insurance carriers, fire and
marine on the one hand and ecasualty on the other. Where these
conditions obtain a single polizy may be issued providing complete
coverage only in case a codperative arrangement is entered into by
two carriers.

There seem to be several gool 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 to the casualty insurance company, the life insurance
company, and so on. If this system is to be discarded in the case
of antomobiles it likely will be further modified in other cases.
For example, the same logic 1nay be advanced in favor of the is- -
suance of a combination policy to cover all the possible forms of
coverage Tequired 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. 7 )

2. It is doubtful whether th2 demand cannot adequately be met
by the present coSperative method of providing coverage. By this

* See paper on ‘¢ Automobile Incurance: Should Fire Companies Be Au-

thorized to Give Full Coverage, “Including the Person?’’ by Heury D.
Appleton, Deputy Superintendent ¢f 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. Furthermore, it has not yet been demonstrated that the de-
mand for complete coverage is great. As a matter of fact, even in
those states where an individual carrier may write this form of
policy there are few carriers who have exercised the privilege.

4. Finally, 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. It 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
underwriting 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 premiums 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 thoroughly
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
Use.
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3. Livery Automobiles.

4. Public Automobiles—-Other than Livery Automobiles.

5. Commercial Automobiles.

6. Manufacturers and Dealers Automobiles (Including Sales
Agency, Garage or Station Risks).

Private Pleasure 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 person 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 carrying passengers for a comsideration.

For public liability and property damage coverage, private pleas-
ure cars until recently were classified with reference to insurable
horse power. This was obtauined by the use of the horse power
rating formula of the American Society of Automobile Engineers.
The elements necessary to oastain 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 automobiles. A two-way classification was sub-
stitiited for the former classification according to insurable horse
power. One of these depencs 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 list 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, tc 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 of the owners. “Private purposes” is
defined as including “ personal pleasure and family use” and ex-
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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 only
by the provision that it must not include a car of the private pleas-
ure type used either for commereial delivery or for the carrying of
passengers for a consideration. It 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 Zor 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 charged for public liability and property
damage coverage. For collision 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 sny of these automobiles the classifica-
tion of the trailer for public liability and property’ damage insur-
ance follows that of the autcmobile to which it is attached. The
rates are a specified percentage of the 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 Aufomobiles.

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 offered 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 included. All these automobiles are em-
braced by a single classification for property damage coverage.
There is a subdivision of this classification 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. TFor collision cov-
erage the automobiles are classified according to the manufacturers’
list price.

Public Automobiles Other than Livery Automobiles.

This classification includes automobiles which are kept for hire
at public stands—for ezample, taxicabs, omnibuses, sight-seeing
busses and jitreys.
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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.

Commercial Automobiles.

These are automobiles specially designed for the transportation
of goods or merchandise and propelled by gasoline, steam or elec-
tricity; .also three-wheeled motorcycles 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. Automobhiles of special design and use, such as ambulances,
hearses, fire engines, ete.

For public liability and property damage coverage, policies in-
clude 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 classifications for automobiles
used by department stores, ice dealers, dyers and cleaners, ete. If
an automohile 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 cost 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’ and Dealers’ Automobiles.

These are of two types: _

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 carrying of passengers or the property
of others.

These automobiles are all thrown together into one general clas-
sification for property damage coverage. As regards public liabil-
ity there are four sub-classifications depending upon whether or
not the coverage will extend to the 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.

Premrum Bases.
Public Liability and Property Damage Coverage.

For all classifications of automobiles 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 this 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 iz 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
gpecified car per annum.

3. The third method is 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 lability in-
surance, per $100 of payroll. Rates ate 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 mnot 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 peried of
twelve months and rates are quoted per car per annum,

# The basis for premium caleulation is the number of cars manufactured
or tepaired during the policy period.
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Hazarps.*

The hazards of automobiling from the viewpoint of casualty in-
surance carriers are created by various conditions, most of which
have something to do with causing collisions between automobiles
and persons or property A loss involving public liability or prop-
erty damage will arise out of the same general sort of occurrence,
viz.,, the coming in contact of the assured’s automobile with the
persons or property of others. The same is true in general of col-
lision coverage, although of course the car itself may also be dam-
aged by skidding, jumping embankments, etc. Instead of attempt-
ing to specify the hazards of casualty 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
1solated and 1nd1v1dually 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 aggrega’oe 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 fo the individual risk or
contributes to the environment in which the risk is situated and to
which all risks within & given territory are exposed.

The important physical factors of the individual risk are as
follows:

1. The Purpose for Which the Automobile is Designed.—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.

R. The Purpose for Which the 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.
For example, a car of the privat: pleasure type which is used by a

* This analysis of automobile hazards is based upon the author’s personal
observation and judgment. The reader has a perfect right -to differ with the
presentation either in whole or part. .

15
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professional man in business or by a merchant for delivery pur-
poses does not present the same hazards as a car which is unsed ex-
clusively in private family 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, ete. 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, & 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 auntomobile 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 1s Used—that is, the
Mileage it s Dxiven During a Year.—The exposure to accident
varies directly with the number of miles the antomobile 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. It 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.

1. The Physical Equipment Which the Automobile 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 city, 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 interesting to note the recent stimulus in
the use of motor trucks for the transportation of freight. The
auto truck has certain advantages over other freight carriers.
Under normal conditions it czn do the work of six teams; conse-
quently, it 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. It has the advantage
that merchandise can be delivered to the door, thus avoiding cartage
charges. These facts 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. Population Density—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. Number of Aulomobiles—-Qiven two territories of the same
populationand all other things being equal, the hazard undoubtedly
is greater where the ratio of automobiles to population is greater.

4. Traffic Regulations—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 and respect.
The system of licensing cars and drivers makes it possible for the
authorities to insist upon this elementary knowledge. It 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 to observe
proper chanuels, The one-way street is a method 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 fo 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.—Naturally 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?—In the case of collision insur-
ance mueh depends upon the disposition of the assured to be fair
and to aveid fraudulent claims. In public liability and property
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.

2. Who Drives the Car?—The driving of the automobile is one
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of the most important elements of all. If 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 “e noted that the lowest rate for pri-
vate pleasure automobiles is applied to automobiles driven ex-
clusively by the owner. There is still discussion and controversy
with reference to the question of chauffeur driving.

The personal factors which create the environment to which all
risks within a certain terrifory are exposed are similarly created by
persons. Some of them may he mentioned as follows:

1. The Automobile Drivers of the Community—Speed maniacs,
joy riders and reckless drivers create distinet hazards for the care-
ful driver. In some territories this is a most important element as,
for example, in the southern states where a large percentage of
drivers are negroes. The protlem created by the employment of a
large number of crippled ex-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 Population.—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 driver. 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’ hazard is found in certain terri-
tories because of the tendency of the public to present unreason-
able and frandulent claims. It is a well-known fact that a large
element of alien population hzs a decided influence upon public
liability losses. .

3. The Prevailing Sentiment in the Community towards Automo-
biltng and Automobile Owners.—In some localities municipal of-
ficials and juries are inclined to be very severe because of antag-
onism toward automobile owners. This spirit is probably passing
away in large degree with the general acceptance of the automobile
as & means of locomotion.

4, Local Laws Affecting Accidents and Claims for Damages
Arising 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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History oF RATE MAKING.

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 classification and rating of automobiles for public
liability insurance.

It was natural that these first classifications and rates should
follow the practices of teams insurance, for in those days auto-
mobiles were beginning to take 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. It is interesting to note
that for all classifications except private vehicles the passenger
risk was included. This of course was a very rough classification,
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 continued to be judgment
rates, pending the accumulation of a sufficient volume of experience.

It was unfortunate that the statistical phase of automobile in-
surance was not given attention at the inception 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 uniorm statistics was given new life in
1916 by the promulgation by the National 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. It 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 1918 upon the basis of considerable vol-
nmes of experience obtained under the old statistical systems of
the companies. For example, at 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 commiercial cars.

DrrricoiTiEs 1IN BaTE Maxinag.

A review of the hazards of 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 difficult and at times impossible to measure them by
any analytical method.

Several examples of difficuliies 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 automobiles of the private pleasure
type. Still it is impracticable as 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 measurement of mileage
and at the same time prevent anyone with fraudulent intentions
from falsifying the record.*

2. The measurement of the hazards of environment Tequires
gome method of establishing rates for geographieal ferritories. At
present this is accomplished by & zone system which does not pro-
duce entire satisfaction because it inevitably results in a series of

* Mileage is used by certain unlerwriters in England as a basis for
premium caleulation. However, it never has been tried in this country.
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sharp lines of demarcation with consequent abrupt changes in rates.
It 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? It
is obvious that these inequities will persist until a simple workable
plan of shading the picture is devised which will recognize centers
of high and low hazard 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
use 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,
etec. Undoubtedly from a theoretical point 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 reacomn, is a problem which still remains unsolved.

These are random examples of the many problems which face
‘underwriters in connection with the determination of rates. Many
of these probléems will be solved as reliable statistical information
becomes availablé in preater volume because the solution depends
entirely upon statistical analyses. Others probably never will re-
ceive a thoroughly “satisfactory solution because of the inherent
impossibility of obtaining a correct measurement of hazards which
at the same time is consistent with underwriting principles. In
other words, 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 dictates 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,
there undoubtedly will come a “tendency to make gieater refine-
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ments and this will have the restlt 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 illustration of their application to some
particular form of coverage end type of automobile,

The gross or manual rate is made up of two elements, (1) 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 uwpon pre-
mium income by state and federal authorities and a reasonable
underwriting profit.

The pure premium is the loss cost per unit of exposure. Thus,
in the case of commercial aitomobiles the pure premium repre-
sents the losses and legal expenses which a single car is expected

*" to produc during a period of twelve months. The first approxima-
tion to the pure premium for any classification is obtained from the
experience which insurance carriers have accumulated. For rate
" making purposes experience is usually reduced to a statement giv-
" ing the 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
—+-10,000 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 the 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 $10,000. Numerous risks
must _be'éonsidered if the law of averages is to have full play and
it is only when the experience covers a broad exposure that the in-

dicited cost can be considerec. trustworthy. One of the difficult
problems in rate making is the determination of the amount of
~ credence which can be attached to experience. This is one place
where trained judgment is esseatial 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 available 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 earry 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 imsurance, but in
other branches of casnalty insurance as well.

In automobile casunalty 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.
Naturally, 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. It 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. It 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 great, 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 ultirnate basis before it is used for rate
making.

2. Secondly, conditions have been changing rapidly. The war
had its effect upon costs of repair; it also curtailed the automobile
output. Automobiles 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 additional 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 mensure the rate of changing conditions.

Concerning the expense loaling, 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 obtained by combining several ele-
ments.
1f,

P ==gross rate.
p==selected pure premium.,
1=rate 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 preminms.
=loading for management expenses, taxes and underwritine
profit expressed as a percentage of the gross rate.
then,
P p(14d)*
1—e
* This formula is developed as follows:
P=Pe+p(1+1),
P(l—e)=p(l+1)

__p(14+1)
P="1=5

or
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It is understood that: p is-established by the: underwriter from
the pure premium experience: properly modified for the under-
estimate of outstanding loswes. It, therefore, need not mecessarily
be the'indicated pure premium. It will approzimate this if the ex-
posure is large, otherwise it will be fixed by analogy to the pure
premiums for other classifications or by underwriting judgment.

With this general statement of -fundamentals’if 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 automobile.

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. Assume further that
with proper allowance for the underestimate of outstanding losses,
the experience in the four classifications of automobiles for the
entire United States is as follows:

"Pure PrEMTUM EXPERIENCE FOR THE U. S. A.

Class!flcation. Indfeated P. P,
' g SN $ 9.56
2 v P ettt ittt an ey 13.99
O 19.50
A i e i e st e e 25.06
All €BaS888 .. . v cvn e s vacass 10,02

This experience is earefully analyzed by the nnderwriter and as a
result of choice and graduation the following selected pure pre-
miums are established :

“SELECTED PURE PREMIUMS FOR THE U. S. A,

Classification. Selected P. P,
L e et e e i e $10.00
i i e e 15.00
. 20.00
3t 25.00

Next let us assume that changing conditions are such as to re-
quire the establishment 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 ratés for: United States may be
. obtained as'follows:
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DETERMINATION OF GROSS RaTES For U. S. A.
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Class. . Belected P.P. Incr:j:)sg:g‘.(lost Expeum-e LoadIng. Gross Rates.
1 $10.00 1.10 45 $20.00
2 15.00 1.10 45 30.00
3 20.00: . 110 - 45 40.00
4 25.00. 110 .. 45 30.00

The next problem is to trenslate these rates into rates for 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:

DETERMINATION OF ‘TERRITORTAL DIFFERENTIALS.w - -

Terrltorial
Division,

Indlcated P. P.

ANl Classifications. Differential.

U B A e $15.02 ; .. 1.00
P 751 ¢ S0
B 30.04 2.00.

Upon the theory that the fundamental relationship of hazard as
between classification can be sscertained from the combined expe-
rience for the United States, it is obvious that a set of rafes can be
obtained- for each of the territorial divisions in question by the
simple calculation of applying the territorial differential to the
U. S. A. gross rates as follows:

DETERMINATION OF RaTHS FOR TERRITORIAL DIVISIONS. . .-

Class. U. 8. A. Gross Rate. Terrltory A. Territory B.
1 $20.00 $10.00 $40.00
2 30.00 15.00 60.00
3 40.00 20.00 80.00
4 50.00 25.00 100.00

It will be noted that if a fundamental law of hazard can be es-
tablished, the problem is simplified.” For example, the statistician
peed go into the refinement of classification experience only for the
United States. For the territory he need only produce -experience
for the form of coverage and the type of automobile. It is not
known definitely at the presert time whether this plan is prac-
ticable, The vilidity of the assumption is, therefore, always care-

* fully checked with reference to the actual classification -experience
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for individual territories. For example, in practice, the classifica-
tion experience would bhe carefully considered for the two terri-
tories and an adjustment would be made for any classification where
the experience indicated this to be necessary.

CoxcrusionN.

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 distinet 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 casualty 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 awaif
solution, I shall feel that the paper has accomplished its purpose.
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THE REVISION OF PENNSYLVANIA COMPENSATION
InsurancE RaTes, 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 unofficially, by many actuaries and under-
writers, but had not theretofore found practical application in rate
making. The more important 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); (3) experience differentials for
temporary disability and medical losses, and (¢) average wvalues
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.!

7. The presentation of statistical experience in a form conve-
nient for committee use.

8. The printing of the mantal by industry groups.

None of these departures from traditional practice was strictly
new ; yet, taken in the aggregale, they constitute a somewhat novel
rate revision.

1 A graded expense loading was suggested by Mr. Woodward to the Actu-
arial Committee of the Auvgmented Standing Committee, 1917, and was
adopted by the Pennsylvania Compensation Rating & Inspection Bureau im
the revision of August, 1917,
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L

Pure premium experience, as every asspciate 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 more than
one or two per cent.? But adequate volume.alone ig not sufficient:
the experience relied upon should represent the same or similar
conditions with respect to wage level, business activity, 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 other. 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 will

be the volume of exposure. Conversely, the longer the period and

the wider the area covered by the experience dats, 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®* 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

2 For practical pﬁrposes, $100,000 of losses under Pennsylvania 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, would ‘¢normally’’ be distributed as follows:

Nature {)x Loss. No. of A;cldents. Am%unt.
Death covvrnrieiniiiniinen it eriieeenes 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 cases .....coviviviiaiiinanes —_ 20,000

This distribution will, of cofltse, vary from industry.to industry..
3 Messrs. Mowbray, Black, Moore, Scheitlin, Nicholas, Mullaney, Pennock
and Kime. . . .
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industry, they are presumably not dissimilar in the processes and
products covered by the same indusiry 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 than is the case in non-Schedule “Z”
states.* Tn short, the commniittee 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 of New Jersey’s Schedule “Z” were
not received in time for utilization. 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 payroll. The total experience so ob-
tained was distributed into 280 industry-groups, treated 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 ai least $25,000 on 120 groups.® The
remaining 160 groups represented less than 15 per cent. of total
losses. On these minor classiications the former “selected pure
premium” was re-affirmed on the ground that the exposure was
insufficient to warrant change.

With respect to homogeneity, the Pennsylvania pure premium
was almost identical with the combined reduced pure premium on

4 On the same general grounds, the Massachusetts, New York, New Jersey,
and Pennsylvania Insurance Departments have recommended to the Na-
tional Couneil on Workmen’s Com~ensation Insurance that in future rate
revisions for these states only ‘‘Schedule Z’’ experience shall be considered.

& FREQUENCY DISTRIBUTION OF INDISTRY GROUPS BY VOLUME OF LOSSES—
PENNSYLVANIA, NEW YORK AND MaSSACHUSETTS EXPERIENCE, 1916.
Pennsylvania Rate Bevision, 1918,

Volume of Logses. No. of Groups.
All groups . oovviiiiiiiiii e e e 280
Under $10,000 ... .iitiieetieierrnnrernnrrenenens 80
$10,000 and under $25,000 ........ PP 80
$25,000 and under $50,000 ... ... ... cciiiuninnn 49
$50,000 and under $75,000 ....,...,. Crrerierr e 26
$75,000 and under $100,000 .........cvivnrrriirans 11
$100,000 and OVEr .....uvvvvrnncnrnennrnnerannnns 34

The 120 groups with losses over $25,000 each represented 85 per cent. of the
total losses and the 71 groups with losses over $50,000 each represented 70
por 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.®* The marked exceptions were those classifi-
cations in which the payroll of one state greatly predominated.

1I.

The grouping of industry classifications by analogy of hazard
for rate-making purposes is older than woikmen’s compensation
insurance in the United States. The earliest systematic at{empt
at such grouping, however, was that utilized by the Augmented
Standing Committee of 1917.7 Subsequently to that date the
grouping then used was revised and systematized by the so-called
“ Informal Committee,”® which reported jointly to the National
Reference Committee on Compensation Insurance Rates and to the
Association of Industrial Accident Boards and 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-

€ The cloge correspondence of Pennsylvania with combined pure premiums
will be apparent from the following table:

PENNSYLVANIA, NEW YORK AND MASSACHUSETTS ¢ “SCHEDULE Z’’
ExpERIENCE PoLIcY YEAR 1916,

Payroly (000 Omitted). Pure Premlum.
Industry.
Pepnsylvanis.{ Combined. |Pepnsylvanis., Comblned.

1. ) 3. 1. 5.
Iron foundries............ $17,277 $26,209 $.63 $.64
Stove foundries........... 4,608 11,695 62 .60
Forging ........covvvunn. 7,204 11,999 78 .79
Cutlery and tools......... 5,931 19,070 31 .32
Machine shops ........... 42,337 88,922 Rt .55
Brick ......coovevvnt 11,633 14,772 .78 .79
Glassware ............... 9,834 13,536 192 198
House construction ....... 15,850 33,056 .78 81

7 The grouping used by the Augmented Standing Committee was developed
largely upon the basis of a preliminary grouping by Dr. I. 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.

8 Messrs. Hatch, Verrill, Magour, Michelbacher and Downey. Messrs.
Duffy, Meltzer, Alberti and Kelly attended certain sessions.
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sions—agriculture, mining, manufacturing, construction, transpor-
tation, trade—the committee sought to arrange industrial enter-
prises, first by kind of materials worked with, and second by proc-
esses used. In this way th: 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
to be desired, owing both to insufficient knowledge on the part of
the committee, and to difficulties inherent in the disparate bases of
the manual classifications themselves.? Nevertheless, it is believed
that a majority of the committee’s groups are reasonably homo-
geneous; a belief which was well substantiated by the results of
compiling New York, Pennsylvania and Massachusetts Schedule
“Z7” 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 classifications, and (b) to avoid incon-
sistencies in rates for classifications of substantially similar hazard.
There is no reason to suppose, e.g., that “ stair building,” “ window
strip installation” or “ parquet floor laying ™ differs essentially, in
point of hazard, from other branches of interior carpentry, or that
a pure premium divergence as 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 “slate quarrying,” it is advantageous to compare
the two experiences.

For the reasons just recited, the Classification Committee of the
Pennsylvania Burean 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 the pure premium of the predominant
classification applied to the entire group.

8 See Downey, ¢ Classification of “ndustries for Compensation Ingurance,’’
Proceedings, II, 10-24.
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III.

The weaknesses of the “flat” or average “law differential” have
been so fully expounded in the Proceedings of this society’® that
further animadversion upon that head would be out of place.
Whatever may once have been the case, actuaries now recognize that
the ratio of deaths to permanent disabilities and of both to tem-
porary disabilities varies widely from industry to industry, and,
consequently, that an average differential between unlike scales of
benefits is erroneous for every industry that departs from the aver-
age in relative frequency of death and permanent disability.™ If,
indeed, compensation scales differed by a uniform percentage, the

10 See, espocially, Rubinow, ¢¢Theory and Practice of Law Differentials,”’
Proceedings, IV, 844, and discussion, IV, 366-382.

‘What has been said here or elsewhere in criticism of the flat law differ-
ential implies no aspersion upon the Standard Accident 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 flat law differential also represented
& great advance in its day. Only, with the accumulation of statistical ex-
perience and the inerease of actuarial Imowledge, more refined and more
accurate methods have become feasible,

1t The following exhibit from Pennsylvania Schedule Z, 1916, will suffi-
ciently illustrate the point:

No. of Comp. Accldents. Pure Premium.

Industry. Pgﬁgegofo Loages. D. and D. cPel;
P. T All.  |Ratlo.gnap.| All g‘_ -
and P.

1. 2. 3. 4, 5. 8. 7. 8. 9.

Ay INDUSTRIES |$1,234,045($7,734,202(1,340| 46,543 | 1:35(% 34'$ .63] 54
Anth. coal mining] 8 86| 516,282| 131 1,81911:14| 1.96| 2.77| 70
Bit coal mming 125 176{ 2,026,6111 384 9,858 1:26; .96, 1.62| 59

...... 13, 338 219,632] 46] 980(1:22| 1.07| 1.65| 65
All manuf actur-

........... 542,784| 2,655472! 337/20,561 |1:61] .22 .49| 45
Textlles ........ 80,421, 148,194] 16) 1,328 |1:83; .06] .17] 35
Blast furnaces .. 4,521 87,0631 20| 324(1:16| 1.20( 1.92| 65
Iron foundries .. 13,410 93,031} 13; 900|1:69] .26{ .70| 40
Machine shops.. 33,158 192,717y 17| 1,397 |1:82{ .21| .56| 38
Building con-

struction . .... 69,4171 814,708! 132] 4,077 |1:31] .57| 1.17] 49
CarpentryN.O.C. 4,190 86,689 8| 525|1:66| .42} 2.07| 33
Magsonry N.O.C. 4,293 81,156 16| 283|1:11] .72 1.881 59
Stores.......... 123 256( 337,963! 69 2,793 |1:47 12| .27| 45
Clerical office . .. 124 874 25,370 6, 10111:17) 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 ¥; permanent total disa-
bility benefits as 1 to 3; major permanent disability benefits as 1
to 2; temporary disability benefits as 2 {o 8; and medical benefits
as 3 to 5. In face of such d’verse ratios a basic pure premium is
meaningless and the combination of experience or projection of
rates by means of flat reduction factors is misleading.'?

Accepting these premises, the Actuarial Committee of the Penn-
sylvania Compensation Rating and Inspection Bureau directed that
losses be analyzed into death, permanent total, 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 added to a total. The “reduced” pure premiums
so obtained bore, of course, a varying ratio to the reported New
York and Massachusetts pure premiums, dependent upon the scci-
dent-severity composition of New York and Massachusetts losses.

In practice the method prcjected by the Actuarial Committee
was not fully realized because it was not possible to analyze the
losses of the several states upcn 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 experienced under dissimilar scales of

12 The National Actuarial Commiritee 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 comparative measure of industrial hazard.
It would also, of course, be available for rate making in New York. Tkhe
basie pure premiums so obtained could not, however, be used for rate mak-
ing in any state other than New York. It would be necessary to reconvert
these pure premiums by separate reduction factors applied to each frae-
tional pure premium. The double operation of conversion from the report-
ing state to New York and from New York {o the state for which rates to be
projected, would simply multiply the error inherent in any method of ar-
riving at differentials or reduction factors. The acceptance of the prin-
ciple of partial law 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
Dapartments of New York, New Jersey, Massachusetts and Pennsylvania in
a memorandum submitted to the National 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 calculated cost of the
same accidents under 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.’®* 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-
" tional 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.** This
method has been advocated only in conmnection with partial differ-
entials. (¢) 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.!® 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 & priori (“ theoretical ”) cost calculation must perforce be
used for projecting losses under an untried scale of benefits, but
it has the defect of all & 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 reémployment
after injury. Further, the 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

13 This was the method employed for all ‘‘law differentials’’ calculated
prior to 1018.

14 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 further development of the idea is due especially
to Messrs. Greene and Moore.

15 For discussion of this proposal see Proceedings, IV, pp. 372-376.
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average cost.’® Whence it heppens 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 itself all the causes, known or unknown,
of pure premium divergence: benefit scales, wage levels, industrial
activity, age of act, or inherent hazard. It 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. It i3, 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 medice] 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. Any calculation of these manifold 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 frequeney distribution of deaths by manual classifications in
Pennsylvania Schedule Z experience, 1916, is shown below:

No. of Deaths In Each No. of Classifi- Aggregsate No. of
Classification. cations. Deaths.

Total cuveivienriinnnnnnna 1,203 1,276

L 934 0

L e e 141 141

2and under 5 ........0..... 82 225

5 and under 10 ............. 29 195

10 and under 100 ........... 15 225

Over 100 ...oovvevnvrennnnns 2 490

It will be seen that more than threo 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 of all the deaths oceurred 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 the state-aided hospitals. Twenty-eight suech hospitals incurred
costs of $60,000 in one year over and above the sums paid in pursuance of
the Compensation Aet.
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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
“ jewelry 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 hold true of serious permanent partial dis-
abilities if compensated—as in all equity they should be—by life
pensions. Wherever the number of occurrences is small and the
fortuitous range of cost extreme, the average cost of accident
methed 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 Pennsylvania, with-
out regard to the reported monetary losses in the particular classi-
fication, It 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
employments.’®* 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 adopted 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 meane of “loss
experience ” differentials.

Adequate handling of permanent partial disabilities would re-
quire their separation into major and minor. In most American



18 The following table shows the average weekly earnings and dependency distribution for death cases in eertain leading
industries as disclosed by Pennsylvania Schedule Z, 1916.

It will be seen from Column 9 that the number of dependents per fatality, which was 1.70 for all industries, ranged from 1.21
in ¢¢Construction, Not Building’’—a ¢‘floater’s’’ occupation-—to 2.11 in eoal mining.

Column 11 shows how the combined effect of relative dependency and wage level affects the average death cost.

. i . No.of No. with Specified Number of Dependents. ]1§°‘ of ?‘1'3 No. ‘:vv er:lge “Cvmgte
2] y = = t’
s Schedule Deatha. None. One. Two. Three. F&‘g_e"' d:g‘ti:. © de:ti,:.n We:se.y D(;tg.
1. 2. 3. 4 5. 8 7. e. 2. 15, it
ALL SCHEDULES. . ......c0vuuu.... 1,276 387 376 144 118 251 2,173 1.70 $16 $2,025
All manufacturing. ............... 316 84 106 45 32 49 538 1.70 15 2,000
Iron and steel manufacturing . . . ... 70 27+ 17 8 9 9 106 1.51 i8 2,000
Metal working and machinery man-
ufacturing..................... 91 14 36 14 12 15 175 1.92 18 2,200
Coal mining ..................... 490 159 105 55 40 131 1,034 2.11 21 2,500
Quarrying..................c.... 44 15 14 2 3 10 75 1.70 15 2,200
Construction—not building. . ... ... 65 28 15 12 4 6 79 1.21 19 1,850
Building erection. ................ 125 41 38 10 12 24 202 1.61 19 2,200
-Cartage and trucking ............. 50 15 12 8 7 8 85 1.70 14 1,800

* Of these 27 cases, 10 had unascertained alien dependents. For blast furnaces and open hearths the number of dependents
per fatality was 1.89 and the average cost $2,500,

‘SELYE NOILVSNAJIWOD VINVATASNNEI 40 NOISIATY
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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 detsil. For the major disabilities enumerated in the Penn-
sylvania Act, eg., a sufficiently accurate reduction factor as be-
tween New York and Pennsylvania or Pennsylvania and New Jer-
sey could be calculated @ priort 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'®>—a flat reduction factor for

19 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:

Loss of

All. Eye. Hand. Arm. Foot. Leg.
ALL . iiieeiiienriannnnn. 100 52 23 7 10 8
Mines.......ocovevenn... 100 54 14 6 14 12
Food.....ovvevivennnn.. 100 25 58 5 10 2
Testiles...oo.ovvvveinnn.. 100 19 52 24 5 —
Paper ......covvvnennns 100 17 69 11 3 —
Wood ...ovvvivinvennnan. 100 44 48 5 3
Metal ........vcveevenn.. 100 55 23 7 9 6
Clay, glags, stone......... 100 59 18 9 12 2
Publicservice ............|] 100 41 13 5 17 14
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permanent partial disabilities taken in the lump is necessarily
fallacious,

Unfortunately for the realization of these principles, the requi-
gite analysis had not been made in the reported experience. New
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 combiaing 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 (= ),

3. Massachusetis losses,

4. Massachusetts pure premium (= ),

5. Pennsylvania pure premium X Massachusetts payroll,
6. Massachusetts pure premium X Pennsylvania payroll;

(%) Add the products of Pennsylvania pure premiums by Mas-
sachusetts payrolls and of Maisachusetts pure premiums by Penn-
sylvania payrolls to schedule and grand fotals; o

_ (¢) Then— . -
. o, T X Mass. Payroll | «p X Masgs. Payroll,
;Be duction factor_l/g( Penna. Losses Mass. Losses )

The process is illustrated by Table TI. Table ITT shows the re-
sults 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 Massachuseits permanent partial and temporary
losses, .60 for New York and .65 for Massachusetts medical losses.

20 Massachusetts losses are analysed by ‘‘kind of benefit’'—a wholly irre-
levant category—not by ‘‘nature and severity of injury.’’ The amounts ap-
pearing in the ¢¢specific indemnity’? column are the benefits paid eo nomine;
the bulk of the compensation for permanent partial disabilities is combined
with temporary disability benefits under the caption ‘“weekly indemnity.?’
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This method proved extremely laborious and the results mot
wholly satisfactory. Thus the Penusylvania 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 IIT). 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). Obviously the multiplication
of the Massachusetts “small arms” or “ cotton spinning” payroll
by the Pennsylvania pure premium will produce a widely different
Tesult in the schedule total from the reverse process. To avoid the
effect of such undue weighting care should be had to exclude classi-

TABLE I.
CONTRASTIRG INDUSTRY DISTRIBUTION IN PENNSYLVANIA AND
MASSACHUSETTS.
Massachusetts. Pennsylvania.

Industry.
Payroll 1000 | Medical Pure | Paytoll (000 {Medlcal Pure
Oml;ted) . Premium. Omitted). Premium.

N 4.

1. 3. 5.

Boot and shoe manufacturing| $57,900 $.063 $8,439 $.031

Cotton spinning and weaving| 59,361 .092 4,965 .038
Iron foundries............... 4,305 247 13,410 195
Machine shops.............. 15,683 .255 33,158 182
Small arms manufacturing...} 10,134 .138 629 213

fications 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-Massachusefts 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 IT.
COMPUTATION OF PENNSYLVANIA-MASSACHUSETTS MEDICAL DIFFERENTIAL.

Penna. 1916 Policy Year. Mass. 1916 Polley Year, - Difterentiala.

Industrles. Payroll (000 [  Med. [Penna. s | M838. =X \payron (000] Med. | Mass. x | Penns. # X | Direet | Inverse

Omitted. Losses, 3+2. | Penna. Pay- | omiiteq, Losses. 746, | Mass. Pay- | 3.5 9+7.

roll. 2x8, roll. 6x4.

1. 2. 3. 4. 5. 8. 7 8. 9. 10. .

ALL INDUSTRIES ... oo vrvnernns $460,942 | $470,037 | $.102 $811,287 [$443,007 | $611,982( $.139 | $435,751 .58 71
Foods, beverages, tobacco ... .. 18,244 | 24,744| 138 36,279 | 10,251 | 17,940| .179 12,763 68 .71
BaKETiER . .. vrveenrrernin 6,506 | 7,215/ 111! 11,255 3336| 5766 .173| 3703 | 64 | .64
Sugar refining ... ........ . L72) 0 1736| 098 | 2180 1135| 1.401] 123 1113 ] 79 | 79
Confectionery manufacturing, 3,255 3,286 .101 3,873 8,495 4,161 .119 3,529 | .85 85
Packing houses............. 286 2,816 | .287 3,916 455 1,807 | .397 1,307 q1 71
Breweries .................. 5,724 9,671 .169 15,055 1,830 4,805 .263 3,111 64 | .64
Textiles ........ooooonrnii 56,361 | 26,440 047 | 45281 | 112,548| 101,344] 000 | 68742 | .58 .68
Yarn manufacturing . ... .. 4,205 2,815 062 5,013 3,703 5,297 .143 2,296 43 7| - 43
Cotton spinning and weaving 4,345 1,756 ,040 4,002 59,361 54,680 .092 23,745 44 44
Wool spinning and weaving .| 10,383 9,477 | .001 7,787 | 36,407| 27,174} .075 33,130 | 1.21 | 121
Silk manufacturing ......... 24,506 | 5529| 023 | 14213 | 3002| 1.807| .058 630 | .40.| .40
Knit goods manufacturing. . . 5,006 1,916 038 3,404 1,985 1,353 .068 754 56 .56
Carpet manufacturing. . . .... 5,176 1,836 035 5176.| 3,328 3,339 .100 1,165 .35 .35
Textile finishing ............ 1,579 2,573 .163 2,558 4,041 6,529 .162 6,587 | 1.00 1.00
Bleaching .................. 1,156 7381 061 2,128 632 1,165 .184 385 35 35
Care and custody............. 26,550 | 13,213 .050 25490 | 18,401 18,099 .100 9,148 | .52 .51
Office buildings ............. 5,768 2,835| 049 5,075 4,241 3,739 088 1,654 56 4 .66
Hotels ..........cvvvinn.n. 12,535 5920 .047 12,410 7,209 7,137 .099 3,388 A48 48
Restaurants . ............... 5951 | 3087| 067| '6904!| 5754 6652 116 3855 | 58 | .58
Clubs,........coovivinnen.. 2,296 471 021 1,101 1,196 571 048 251 43 43
Leather...................... 12,380 6,510 .054 10,834 65,125 46,7901 .072 25,029 60 £3
Tanning .. ....ooveoreonon 3,041 | 3:879| 098] 5518 | 7224t 10115 140! “7080| 70! 70
Boot and shoe manufacturing 8,439 2,631| 031 5316 | 57,901{ 86,675| .063 17,949 | .50 E0
Printing ..................... 20,502 10,201 .050 11,917 11,225 6,919 .063 5,387 85 .78
Printing, N.O.C.... ... .10 12,531 | '6:830| 055| 6767 | 5479 2952 054! 3014 | 101 | 101
Newspaper publishing. . ... .. 5008 | 2/388| .048 3606 | 3184| 2297 072 1528 | 66 | .66
Publishing, N.O.C........... 2,232 731| .033 1,005 1,155 516| .045 381} 73| .78
Bookbinding ............... 8,301 243| .033 599 1,407 1,154 .082 464 41 41

*SHLYVE NOLILVSNAJIKOD VINVATASNNIL 40 NOISIAHI
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fication.?? Notwithstanding these and perhaps other sources of
error, the mean differentials calculated in the manner above de-
cribed are probably not wide of the mark.

TABLE III.

PENNSYLVANIA-MASSACHUSETTS MEDICAL DIFFERENTIAL,

Simple ‘Welghted Differentlal. Divergences.
Schedule. Average
Pl?e'mlul:m. Mesa. | Direct. | Inverse.| Simple. Mean V.
1. 2. 3. 4 5. 6 7.
Art, CLASSIFICATIONS. .. .uu.. .67 65 | .58 | 71
5 Food ..oovvviiiiiiiiinen. 73 69 | 68 | .71 06 | 084
6. Textiles. . :vvvrvverinnnen. .60 63 | .58 [ 68 | 07 | .02
7.Clothing................. 64 68 | 68 | .67 | .03 .03
9. Leather.......oovevern.. .60 67 | 60§ 53 |- .07 | 02
11 Paper..c.c.covvennnnnnn, .73 .82 78 86 | .06 17
13. Printing .......oovennnn. 71 82 85 .78 04 17
17. Metal goods........ cienes 62 .70 68 .7 .05 05
18. Machine manufacturing...| .74 77 69 { 85 | 07 12
27. Construction. ............ .53 A7 .44 .50 .14 18
32. Drivers and chauffeurs....; .60 53 | .53 | .52 | .07 12
34, Commerecial .............. .87 64 | 63 | .64 .00 01
36. Care, custody, maintenance| .61 .52 .52 .51 .06 09
TABLE IV.
CLASSIFICATION 6042, RoAD OR STREET MAEING.
cume rorn, | Yoot | R | Retuoko
1. 2. 3. 4. 5.
Pennsylvania ............. $5,325,400 | § 3,831 $.072 $1.00
NewYork ................ 5,478,000 17,167 313 .23
Massachusetts ............ ,602, 11,582 723 10

It is likely that a simpler procedure would yield better results,

and with far less labor.

Penna. losses

Obviously, for any one classification,

- Penna. pure premium

Mass. pure premium X Penna. payroll ~ Mass. pure premium °

For any one classification, moreover, the inverse caleulation neces-
sarily gives the same quotient as the direct. For particular 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 anthraeite to bituminous mining
and produced Pennsylvania payrolls in ¢‘gold mining’’ and ‘ecotton 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. If 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 these ratios will probably represent the
true law differential® This method avoids the laborious mul-
tiplication of the classificaticn payrolls of each state by the clas-
sification pure premiums of the other. That it gives more de-
pendable results than the msthod used in the Pennsylvania rate
revision is indicated by Table IIT, 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 the general accuracy of the method.

TABLE V.

PENNSYLVANIA-MASSACHUSETTS MEDICAL REDUCTION FACTOR
Scuepure 27-—BuiLping ERECTION,

Classifcation. T ossese | P | Mo R

1. 2. 3. ry
SceepULE TotaL.............. ] $111,067 $209,562 .53
5190. Electrical equip.—instal. ... 2,206 4,977 44
5602, Additions ........ e 3,012 6,720 45
5643. Residences—carpentry ... .. 8,695 13,840 .63
5401, Carpentry—N.O.C. ........ 12,287 | 22,046 .54
5002. Masonry—N.O.C. ......... 9,767 14,977 .65
5204. Concrete construction...... 5,715 13,131 44
5209-10. Concrete foundations ... 7,128 13,249 54
5183. Plumbing ................. 5,226 8,551 .61
5461-90. Painting . .............. 3,811 8,958 43
5480. Plastering................. 2,358 3,956 .60

The rather wide divergencies of schedule averages from the grand
average, exhibited by Table III, 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 medical pure premium on $1,000,000 of

22 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 Massachusetts and Pennsylvania was quite small,
it 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 V,
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. Practical 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 the books of the insurer as “temporary disabilities.”2?
It is on this class of undeveloped permanents and deferred deaths

TABLE VI

REPORTED AND EXPECTED FREQUENCY DISTRIBUTION OF ACCIDENTS BY
SEVERITY OF INJURY—PENNSYLVANTA ScHEDULE ¢¢Z,’’ 1016,

BeVerltylot Injury No. !Rzeporr.ed. No. E:;;pected.
1, ALL ACCIDENTS ....vvvevurann. 46,543 46,543
2, Deaths «vvcvivieniniranannsen, 1,276 1,276
3. Permanent totals .............. 64 85
4, Major permanent partials ...... 853 1,200
5. Temporaries ..........coonn.n. 43,460 43,082
6. Indeterminates .....coevvvivnne. 890

that underestimates of outstandings commonly occur. Xnown
deaths and permanent disabilities can, under 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 date three
months after the close of the policy year. But the incurable opti-

28 Tnvestigation 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 infrequently been set
down at such impossible values as $2,000.
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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”—i. 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 ome per-
manent total for every fifteen deaths,? and about the same number
of major permanents as of Ceaths. Upon this assumption about
forty per cent. (368) of the indeterminates in the above exhibit will
ultimately develop into permenent disabilities while the remainder
will prove to be temporary in 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 $200 to the reported value of each indeterminate dis-
ability. 'This procedure introduced a loading for underestimate of
outstanding upon a more definite basis than that heretofore used,
and distributed this loading to 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 rot directly convertible into pure pre-
miums, on which account, probably, this phase of accident expe-

24 The Rubinow Table, based upon European experience, gives one perma-
nent total to ten deaths. But this proportion has not been realized in Ameri-
can experience apparently because accidents which in the United States are
treated as partial or even tempora:y disabilities are in Europe compensated
as permanent totals. To some extent this is a matter of defective statisties
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 hitherto has been little regarded by insurance rate makers.?
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®
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 arve the only satis-
factory statistical basis for schedule rating 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 payroll—is the ultimate criterion of the adequacy of
exposure.””

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

25 Mr, Scattergood presented an interesting study of accident frequeney 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.

26 By accident severity rate is meant the number of aceidents, weighted for
geverity, per unit of exposure—technically, the aceident time-loss per 1,000
full-time workmen per annum. A standard system of severity weighting has
been proposed by the Committee on Statistics of the Tnternational Association
of Industrial Accident Boards and Commissions—see Bulletin 201 of the U,
8. Bureau of Labor.

27 This point is rather implied than clearly brought out in Mr. Mowbray’s
very able paper ‘A New Criterion of Adequacy of Exposure,’’ Proceedings,
IV, 263273, 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 & 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 Penusylvania seale 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 valvation of indeterminate disabilities
was adverted to above. The number of permanent partial and tem-
porary disabilities was used orly as a rough indicium 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 characteristiz 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 accidents of low average cost 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-
ity—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 huadred 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.?s

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 ¢f injury. But it is the belief of the
present writers, at least, that Cata 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 fluctua-

28 The limited Pennsylvania exposure—$381,000 of payroll-—gave one death
to every $95,000 of payroll. That this fatality rate is wholly abnormal is
indicated by an experience of $3,372,000 of payroll from Ohio with ten deaths
—one to $337,000 of payroll.
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tion from changes in wage level. If, indeed, compensation for work
accidents bore a fixed relation to wages, pure premiums would be
little affected by wage rates. In the United States, however—as

TABLE VIL

RATIO OF COMPENSATION TO WAGES,30

FREQUENCY DISTRIBUTION OF CoMP. ACCIDENTS BY WEEKLY EARNIINGS OF
INJURED—BITUMINOUS CoaL MINING.

1916. 1017. 1918,
Weekly Wage Groups. . Ratfo of . Ratio of . Ratfo of
Cuia! |Complo| Tl | Compla| Siia! |compte
1. 2. 3. 4. 5. 6. 7.
ALl Wage Groues ...... 842 47* | 1587 41* 5564 .37
Under $10 .............. 30 67 17 .63 2 st
810 and under $12 ..... .. 33 .50 18 .50 2 .50
$12 and under $14 ....... 109 50 | 51 .50 3 .50
$14 and under $16 ....... 131 .50 113 .50 13 .50
$16 and under $18 ....... 126 .50 124 .50 15 50
$18 and under $20 . .... .. 145 .50 216 .50 51 .50
$20 and under $25....... 205 45 | " 541 45 152 45
$25 and under $30....... 47 37 275 37 144 37
$30andover............ 16 .30 232 .29 172 .20

* Aggregate weekly compensation to aggregate weekly wages.
Schedule Z experience comprised 59 per cent. of 1918 and 41 per cent. of
1917 payroll. Applying these percentages to Columns 3 and 5 above we ob-
tain 445 as the effective average ratio of compensation to wages during the
period covered by Schedule Z. The ‘‘wage level factor’’ is then: .368 =

445 — 85,
All Industries Except Cosl Mining. 19186, 1917, (méfllfau).
1 2, 3. 4.
Effective ratio of compensation to wages ...| .474 457 438
Average weekly compensation ............. $712 1 $810 | & 8.64
Average weekly wages ..............o.nnn $15.00 | 817.71 | $19.73
Biromivous Coar MiNiNG.
Effective ratio of compensa_tion to wages. ... 47 41 37
Average weekly compensation ............. $840 | $042 | $ 9078
Average weeklywages. . .........ooiiinnt. $18.06 | $22.91 | $£26.57

30 The effective ratio of compensation to wages was, of course, computed
from the frequency distribution of weekly earnings, in the manner illus-

trated below.
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also in European countries—the rate of compensation is subject to
arbitrary maxima; insomuch that at the higher ranges of weekly
earnings the percentages statzd in the Compensation Act become
fictitious. In Pennsylvania, e.g., compensation is fifty 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 a 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 Committee 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 year of rafe revision, the purchasing
power of money had declined by at least one third, and average
weekly earnings of wage workers had increased in about the same
ratio. The consequent alteration in the ratio of compensation cost
to payroll is exhibited in Table VII. It will be seen that for all
industries other than coal mining, taken as an aggregate, the ef-
fective ratio of compensation 1> wages declined from .474 in 1916
to 438 in the first half of 1918. On this showing the pure pre-
miums of 1916 chould be multsplied by a factor of .92 o approxzi-
mate the conditions of 1918.2° 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, wers insufficient o establish dependable

29 The actual reduetion in pure rremiums 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 plentiful and 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 ecompensated, end in the average duration of eompen-
sation, will much more than offset any tendency to higher aceident rates.
If this view is eorreet, the ‘‘industrial activity faetor,’” injected in the rate
revision of 1917, should have been less, not more, than unity. 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 first half of 19183 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. TFor rate pro-
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jection, the “wage level” factor was combined with the “age of
act” factor of 1.14, computed in the usual manner, giving a total
multiplier of 1.05 for the conversion of 1916 to 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,

81 The upward trend continued, as is well known, through the latter half
of 1918. But for the end of the war, which at the time of the Pennsylvania
rate revision no one foresaw, the present year would doubtless have estab-
lished a new high level of prices and wages.

32 Compiled from Rubinow’s, ¢ The Recent Trend of Real Wages,”’ Amer-
ican Economic Review, 1914; Statistical Abstract of the United States,
1917; Hatch, The Labor Market Bulletin, February, 1919.
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and then only for such juriscictions as have fixed a low maximum
of weekly compensation. Ia ordinary times, wage fluctuations
from year to year are inconsiderable and the effect thereof upon
pure premiums practically negligible. (See Fig. 1.) DBetween
1910 and 1915, e.g., the increase in wage rates was about 16 per
cent. The great bulk of wage carmers in 1915 were still within the
low maximum ($20 per week) fixed by the Pennsylvania statute,
so that compensation cost would have increased almost pari passu
with wages. The wage increase 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 compensation maximum. Hence the pro-
priety of a wage factor for corverting pre-war to the post-war level.

VI

The grounds for preferring a “graded” to a “flat” expense
loading have been elsewhere expounded.®®* It only remains to set
forth the practical application of the principle to Pennsylvania
Compensation Insurance Rates.

Management expenses for stock companies were taken at 42.5
per cent. of gross premiums, d:stributed as follows:

TABLE VIII.
Proportionate to
Total.
Gross Rate, Pure Premfum, Payroll.
1. 2. 3. 4
ArL EXPENSES ..... 42.5 25.0 11.0 6.5
Acquisition......... 17.5 175 — —
Taxes .........c... 5.0 5.0 — —
Claim adjustment. . . 6.5 — 5.0 1.5
Inspection ......... 3.5 — 2.0 1.5
Audits........ . 2.0 — — 2.0
Home office 6.5 1.0 0 1.5
Profits............. 1.5 1.5 —_ —

From this distribution are o>tained the values of 4, £ and X in
the formula:

_ (1B +E
(1) L Py

83 Woodward, ¢‘Provision for Expenses in Workmen’s Compensation
Premiums,’’ Proceedings, III, 140--148, and diseussion, IV, 135-147; Dow-
ney, ‘‘The Making of Rates for Workmen’s Compensation Insurance,’’
Journal of Political Economy, XXV, 974-081.
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wherein R is gross rate, = is pure premium, and E, 4 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:

_ 11974 8.075
() B= w5

which reduces to 1.587 - §.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:

(8) B=1.67p. + $.10,

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 ndl at the upper end of the scale.
Low rates, accordingly, are sharply increased ; high rates are mod-
erately reduced. A flat 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.

VIIL

The classification experience was presented upon a form which
showed for each state 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, typewritten and bound in con-
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60%]
Expense Loading 60%]
Percent of
Gross Rate
Average 42.5% 405 ~—
$3.00~
. $2.00
Pure Premiums
and .
Ezxpense Rates
$1.00
0 1 1 T —— T
$1.00 $2.00 $3.00 $4.00 $5.00
GROSS RATE ’
F1guRE 2,

EFFECT 0F GrADED EXPENSE LOADING.

venient form, was furnished tc each member of the Classification
The resultant saving of committee time very much
more than covered the cost of this somewhat elaborate tabulation.

Committee.

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,®* and by industry groups with alphabetical
index. The last-mentioned arrangement was probably suggested

84 A familiar arrangement in employers’ liability manuals, wherein the
‘‘state differentials’” often varied from schedule to schedule.
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to American manual makers by the Manual of the Swiss Accident
Insurance Institute;3® its use has been urged upon the National
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 the
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 classifications, of cross-
references and petty subdivisions of the same industry or occupa-
tion.®®* 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
clagsifications 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 intent of a classification by
means of the group title. Thus the group title “wood turning ”
qualifies “ woodenware manufacturing, N.0.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 element.”

35 Woodward, ‘‘Premiums and Reserves of the Swiss Accident Insurance
Institute,’’ Proceedings, TV, 53.

88 Sueh, 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,’’

37 One risk formerly so classified manufacturers of children’s sleds, baby
fences, porch swings and ‘‘other wood novelties.’”’
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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 the two-fold liraitation, that the same key-word will
not occur fo every user—few will remember to look under “circular
looms” for “flexible piping” or under “insulators” for “glate
pencils ”—and that the indefinite multiplication of key-words (4. e.,
cross references) leads to an indefinite extension of space. A good
index should, of course, accompany the group manual; but this
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. It is prob-
able that the compilation of 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 Tesults from the use of compensation classifications for
public liability insurance a complicated system of rate symbols,
gymbol values, notes and references, difficult to interpret and
laborious to use. The number 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 manunal 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 the
same cover with the compensation manual. This suggestion is
respectfully submitted to the bureau having jurisdiction thereover.

. . . . . . . Y .

The methods and results of the Pennsylvania Manual revision,
1918, have yet to approve thamselves 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 National
Actuarial Commitiee. It seems not inappropriate, therefore, to
suggest that 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-
minum experience. “Age of act,” “indusirial activity,” “wage
level,” “underestimate,” and “merit reduction” factors®® have
been so piled one nupon the other that rates have ceased to bear a
close and consistent relationship fo experienced pure premiums.®®
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, and 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 mot been foo
freely introduced in the vain and illusory attempt to keep rates
abreast of current cost.

The attempt to reflect current cost in current rates is futile just
becanse current cost can never be ascertained. Time is required to
mature losses and to audit 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 activity factor injected into 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 irend.*®
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 wpon unmodified pure pre-
miums, while the fluctuations from year to year are far more ex-

38 In the Pennsylvania rate revision, 1918, only two modifiers—age of act
and wage level-—were used, and these nearly cancel each other (1.4 X 92=
1.05).

39)Compa.re Downey, ‘‘The Making of Rates for Workmen’s Compensa-
tion Insuranee,’’ Journal of Political Economy, XXV, 971-974,

40 To judge from past experience with eredit inflation, wages and com-
modity prices will maintain a permanently higher level than in the pre-war
period, though how much higher it were bootless to conjecture.
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treme. If the whole attempt to approximate current cost were
frankly abandoned and rates based directly opon pure premium
experience for, say the five years next preceding each annual re-
vision, modified only for differences in compensation benefits*—it
is almost certain that rates would be more stable and the long term
Tesults more satisfactory to all concerned.

41 Mr, E. J. Bond cogently urged some such procedure at a recent meeting
of the National Reference Committee.
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WORK OF THE STATISTICS BRANCH,
UNITED STATES ARMY.

BY
RALPH H., BLANCHARD.

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 codrdination of our activities among themselves
and with the efforts of the Allies,

There was no ground 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 mot 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,

It 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 and for fufure 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, ordriance and aircraft.

In order that the War Department might have a central statis-
tical bureau in its own organization it was decided to establish the
Statisties 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 guidance of the Secretary of War, the Chief of
Staff, and their asBociates. .

Accordingly, those of the personnel of the statistics division of
the Council of National Defense who had been immediately con-
cerned with army statistics were transferred to the War Depart-
ment. 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 the 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, engineers and construction; and the air serv-
ice. There was also instituted a weekly statement of progress for
the persomal 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 bureaus, _

The lecture service of the siatistics branch was another signifi-
cant contribution. Regular conferences were held by War Depart-
ment executives, by officials of the War Department and associated
officials from other departmenis, and by congressional commitiees
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 small proportion of the whole number.

STRENGTH OF DIVISIONS.
TABLE 7.

STRENGTH OF 15 DIVISIONS REPORTING FROM CAMPS IN THE UNITED STATES
NovEMBER 1, 1918.

Division. | Location of Headquarters. | Officers. Men. Total. | Pe""e“@
of 28,164.

9 Sheridan, ........... 1,013 22,913 | 23,926 85
10 Funston............ 924 26,729 27,663 97
11 Meade.............. 954 23,041 23,995 85
12 Devens............. 1,027 25,895 26,922 96
13 Lewis* .. ........... 1,039 20,680 21,719 7
14 | Custer.............. 1,059 | 20,755 | 21814 77
15 Togan.............. 710 11,526 12,236 43
16 Kearny*............ 762 11,196 11,958 42
17 Beauregard ......... 469 5,520 5,989 21
18 Travig............... 788 11,989 12,777 45
19 Dodge.............. 888 11,940 12,828 45
20 Bevier*............. 506 8,769 9,275 33
95 Sherman.,.......... 564 6,816 | 7,380 26
96 Wadsworth ,........ 245 1,051 1,206 5
97 Cody................ 368 3,064 8,432 12
X 11,316 211,884 | 223,200 53

* No written report, telegraphic figures used.

PERCENTAGE OF AUTHORIZED STRENGTH.

DIVISION 0 25 50 ki 100
10 :
12
n
9
1
13
19
18
15
16
20
95
17
7
96

AUTH, 422,460
AOTUA 320 m—— T

PLATE I
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LeNaTH OF S:ERVICE IN DIVISIONS.
TABLE 24.

LENGTH OF SERVICE OF ENLISTED MEN IN DiIviSIONS IN UNITED STATES
NovevBer 1, 1918.

(From telagraphie reports.)

Length of Service.
Div. | Location. |YotalMen OK'Ie(l;n-lr.ll::?e Onl?dg%t?:e ° OI;le:sM'l;)l;]:.g. (')rnci.::?ru
Reported. Reported.
Number. ci::. Number. c’Z,f;i. }{f: cl«:;l;.

9 |Sheridan*,| 22,097 16,853 72 6,311 28 33| 0 1,014
10 |Funston...| 26,833| 28,528| 88 3,299 | 12 6 O 937
11 Meade ....| 18,979| 14,118| 74 4,773 ) 26 88| 1 739
12 |Devens....| 20,290! 17,315| 85 2,974 ! 16 1 0 7
13 | Lewis 20,680 13,308 64 7,362 36 10 0 1,039
14 {Custer ....| 20,127{ 15,1569! 75 4,045 | 25 23 0 1,051
15 |Logant...| 11,626| "8,439 73 3,086 | 27 11 0 710
16 |Kearny ...| 11,156 7 ,664 68 3,461 31 911 1 762
17 Bea.uregal'd 5,520 3,234 i b9 2,282 41 4! 0 477
18 [Travis....| 11,462] 9,912 86 1,660 | 14 — 1 0 761
19 Dodge oo 9,265) 5,211] 56 3,067 | 43 87| 1 588
20 (Sevier ....| 8,769| 8,379 96 383 4 791 0 506
95 |Sherman .. 6,817 3,318 49 3,492] 51 71 0 564
96 | Wadsworth] 1,061 991 93 701 7 ~ 1 0 245
97 [Codyt....| 1,190 907) 76 283 | 24 -~ 0 222
Total ......... 196,712 /148,126 75 | 48,228 | 25 [ 358 | O 10,322

* Includes 9th Field Artillery Brigade and Ammunition Train at McClellan,

t Includes 15th Field Artillery Brigade at Stanley and 215th Engineers at
Humphreya.

} Does not include 172nd TField Artillery Brigade and 322nd Ammunition
Train at Jackson and en route.

OVER CNE TO LESB TEAN
THREE MONTES THREE MONTHB ONE MONTH
— —/

DIVISION 0O 5,000 10,000

B0 20,000 2,000 50,000

PLATE II.
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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
report were devoted to this subject. Plates I and II show the status

DISCHARGES ¢S, ARRIVALS FROM 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 AE.F.

Source of information: Miscellaneous Division, Adjutant General’s Office;
Transportation Service, Purchase, Storage and Traffic Division, General Staff.
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PLAT‘E II1.

of divisional organizations in the United States on November 1,
1918, Plate I indicating their development in terms of strength
and Plate II in terms of experience. Diagrams of this sort 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
¢“Plate’’ 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 used, and the size is reduced.
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‘When the Armistice had been signed and problems of demobiliza-
tion were uppermost, diagrams were regularly presented to show
progress in this work. Plate III indicates the progress of demobili-

zation and the source of discharges.

Plate IV reproduces the diagram and table used to summarize the
movement of troops homeward, showing the rapid acceleration of
the movement and the increasing importance in its accomplishment
of ships flying the United States flag.

Troors EMBARKED FrROM A.E.F.-—By MoxTH, PERIOD,
AND Fr.ag oF ToNNAGE.

Thousands of troops embarked since November 11, 1918, including officers,
enligted men, nurges and civilians,

I v.5. sHIPY

Nov. 11-30 [T 2
pECEMBER i e 98

JARUARY iG] ZiZiph
resruAry [N W7 % | 1o

MARCH
APRIL

[24€]
TrOOPS EMBARKED FrROM A.E.F, BY PERIOD AND FLag,

EZZZABRITISA BRIPS.

T otuer

e a1 1289

CUMULATIVE

28
124
28
418
630
918

U. 8. British. French. Xtalian. Other. Total,
5,377 8l — — — 5,385
6,813 13,992 — — — 20,805
18,080 7,014| — — — | 25,094
18,226 | 5,693 3,721 — — 27,640
37,078 | 5,677 11 — 2,130 | 44,896
26,999 9,887 883 — — 37,769
26,237 6,671 1,164 1,776 — 35,848
23,070 | 13,349 422 8,226 — 40,067
48,336 6,228 ( 5,342] 8777 | 4,805 | 68,488
85,222 7,000 4,868 — -— 47,090
40,535 16,820 | 1,419( 1,862 [ 3,975 | 64,411
45,187 3,094 4,125 1,837 8,172 | 57,416
76,668 1 1,372 . 1,880 | 78,921
62,902 | 10,463 287 1,749 — 75,401
.| 60,678 4,808 619 3,272 2,269 | 61,646
..| 124,100 7,874 1,740] 4,038 | 1,636 | 189,388
72,985 - 2,874 6,650 | 5,176 | 87,685
Total............. 717,486%) 111,586 | 28,847 | 27,087 | 25,0431 917,949
Per cent. of total... 78 13 3 3 3

* Includes 16,314 troops carried on German ships taken over since the

armistice.

1 Represents Dutch ships carrying 14,313, Austrian 5,541, Swedish, 2,082

and Spanish 3,107 troops.

PLATE IV.
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These past performances combined with collateral information
furnish the basis for estimates of future troop-carrying capacity
presented in Plate V.

EstiMaTted CarrYING Caracity U. S. Frag TrRooP TRANSPORTS-—
By MonTH AND 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 May 14, 1919,

TRANSPORTS IN CONVERTED RAERMAN
BERVICE JAN. 1 CARGO SHIP8 WARSINPE 8HIPY
| mavy B==a
X CUMULATIVE
May ' V777 %2 | 287
JURE’ 5% 7] ] ] 205 582
JuLy [ £5] A 25 ¢ 308 888

®TAKEN OVER 8INCE THE ARMISTICE

PLATE V.,
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Plate VI is a particularly interesting example of the methods
used to follow the supply of squipment. 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 tramsportation overseas.

DE HAVILLAND 4 PLANES,
DE HAVILLAND 4 PLANES DELIVERED AND FLOATED TO NOVEMBER 1,

Estimated production is based on schedule of July 12, 1918; cabled re-
quirements on incoming cable 8.0.8, 208.

Souree of information: Ineoming ecable 8.0.8. $208; Program and Sta-
tistics Department, Bureau of Aireraft 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
diagram in Plate VII. A similar diagram was used for hospitals
in the United States.

BEeps 1N Base HoseriTALs—A.E.F,
) SrTUATION, OCTOBER 12,
Source of Information: Statistics Branch, General 8taff, 8.0.8, A.EF.
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PLATE VIIL
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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
VIII to XT, inclusive, are self-explantory.

DeaTHS FROM DISEASE, ANNUAL RATES PER THOUSAND,
U. 8. axp AEF.

Source of information: Current Statistics Section, and Medical Records
Section, Division of Sanitatior, Medical Department.
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DeaTHS FROM DISEASE, BY DISEASES.

Proportion of deaths caused by the more important diseases, computed
for 46,836 of the 54,249 deaths from disease which occurred in the Army
from the beginning of the war to the Jatest date reported.

Source of information: Current Statistics Section, Medica? Records Sec-
tion, Division of Sanitation, Medical Department.

Disease. Deaths,
PROUDODIR v vvveatnaenerisnneuassnusosnreronsenrens 38,290
Cerebrospinal meningitis ........ovi v, 1,935
Influenza ....... o h et ie e e e 1,367
Tubereulosis .coocvnees e r s isestere et iinairanan 828
Empyoma ...ovvunriviiienriiniiniiinnniiiiiiaianaaa 438
Typhold £VEr ...vvivvirriinraniserasissioaesnnonnses 177
Scarlet fever .....cearirieaiins e iane venareaean 161
Measles 115
1017173 2 P 3,505

Total 46,336

PNEUMONIA
az%

PLATE IX,
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INCIDENCE OF TYPHOID FEVER IN THE UNITED STATES
AND THE A.E.F,

For week ending January 23, 85 new cases of typhoid fever wers reported
in 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 Medical Records
Section, Division of Sanitation, Medical Department.
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Studies are now heing made, on the basis of tentative plans, to
determine the availability ¢f supplies for the equipment of a
standing army. Plate XII details information on items of clothing
and equipage.

SurpLUs CLOTHING AND IIQUIPAGE IN THE UNITED STATES,

Estimated amounts on hand S:ptember 30, 1819, of important items of
present clothing stock in the Un’ted States and number of years’ mainte-
nance of each item for an army of 500,000 men. Requirements to Septem-
ber 30, 1919, figured on the following basis:

1. Stock figures as to February 1, 1919,

2, Actual strength of the Army to May 1, and thereafter 500,000 en-
listed men.

3. Rate of consumption as estimated by the Office of the Quartermaster
General, September 7, 1918, makiag no allowance for reclamation.

4, Surplus clothing overseas S:cptember 30, 1919, shown in last week’s
report, not included in this estimate.

Flgures In
Thousands.

Estimated| ¥Estl-
Require-{ mated
ments to| Stock
Sept. 30. | Sept. 3C.

Yearg, Stock on Hand Sept. 30 would Maintain
500,000 Men.

Unde

rshirts, summer.. 1,250 30,593 | MR 2.

Gloves and m1ttens leather| 348 8,812 | IR 17 .6

Drawers, summer............... 23,97¢ | NN, 15.0
Belts, waist...covrens ree 3,588 | NN, | . 4
meers, winter. 12,998 | MNEEEEERERE 15.0
Coats, cotton........... 6,362 | IR 12.7

Undershirts, winter.
Breeches, cotton.......
Blankets, all kinds..

Stocki

ings, wl., light.

Coats, denim..... .. 2,689 | MR .9
Overcoats....... 1,656 | IR ©.¢
Boots, rubber........... 323 | N .5
Stockings, wl., light. 15,092 | NEDENEREEN 5.0
Coata, wool....... O 2,943 | R 5.9
Leggins, canvas. 5,726 | NN 5.7
Shoes, marching.......... 7,599 | NN 5.1
Breeches and trouse 8, wl, 4 380 | MEEEANE 1.4
Trousers, denim......c.ccuussren 2.197 I 4.4
Shirts, flannel.....,....... 4,820 | IR 3.2
Raincoats, ft., and mtd. 1,409 | I 2.3

Hats, service....coveivenin 2,173 22

Puttees, wl., spiral..... 2, ;518 4

Caps, OVETBERE. .ve.err. vmreoreee 0 556

Jerking e ercernries 0 592 NOT (REUED WA THE QUED BTATES
MackinawWa...cooiennisneaseninns 0 124

PLATE XII,
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Contracts have been placed with a view to our continued partici-
pation in active warfare. These are now being cancelled as rapidly
as possible in the interests of economy. Progress along this line
is shown by the diagram in Plate XTII.

StaTus o CoNTRACTS, BY BUREAS, APRIiL 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.

Orly 9 per cent. of the contraets 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.

Prr CENT, OF CONTRACTS OUTSTANDING NOVEMBER 9, 1918,

TERMINATED DELITERED a:m__m_%o
BUREAU OF AIRCRAFT PRODUCTION [N R ~ 777 T )
ORDNANCE DEPARTMENT ey ¥

MOTORS ARD VERICLES
MILITARY BAILROADS
MACHINERY & ENG. MATERIALS
MEDIOAL & HOSPITAL SUPPLIES
QLOTHING, EQUIPAGE, ETQ
SIGNAL CORPS SUPPLIES

TOTAL APRIL 13

TOTAL MARCH 28

PLATE XIII.
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Transatlantic tonnage under army control increased rapidly
from the beginning of the war and decreased rapidly after January
1, 1919, Plate XIV shows the development of the fleet as a whole
and the relative development of various elasses of tonnage.

TRANSATLANTIC ToNNAGE UNpER ArMy CoNTROL—BY MoONTH
AWD TypE.

Total tonnage under Army control exclusive of Cross-channel Service and
British Loan.

Cargo ships authorized for relezse are regarded as out of operation upon
-arrival in home ports. Similarly, cargo ships for conversion to troop ships
are classified as troop ships upon arrival in home ports.

THEOUSANDS OF TDW,

1N QPEBATION [C—7 ouT OF OPERATION BUT
NOT RETUBNED TO U.8. 8.B.
1917 JULY LE7 94
AUG. 1 ¥
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NOV, 1 .
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1918 JAN. 1| EERYZZAEZ T87

1

1

1

FEB. sz 863

MAR. 1] : o) 968

APR. | PAERAGZZ227Rrz77222) 1200

MAY | PR 7 1451

JUNE | EZRA7772 a7 777228 1579

LY | DR s oz 1155
AVQ., | BRI amsn 2 1874
SEPT. | 2ZRIANIZ77 2 s T a2 2034

OCT. | el B 7z 2318

NOV | I i Raa s 72 2707

DEC. | R o A T
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' FEB | DR R T e T, 282
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MAY | B2z Jﬂ ://////)}; m"///sm 1838
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PLATE XIV.
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The relation between shipping tonnage lost and built during the
war wag 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
presents the situation from month to month.

A1LTED AND NEUTRAL SEAGOING TONNAGE—LOST AND BUILT.
THOUSANDS OF

GROSS TONS
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The curbing of submarine 2ffectiveness was a large element in the
reduction of tonnage losses. This was done both by destroying
submarines and by developing means of protection from their activ-
ity. Plate XVI indicates the success of efforts in these directions
and their relation to the declaration of unrestricted submarine war-
fare by Germany.

PEr CENT. OF SUBMARINES SUNK vs. MERCHANT TONNAGE SUNK
PER SUBMARINE.
Number of submarines sunk per 100 available at beginning of period and

gross tons of merchant ships sunk by submarines per submarine available
at beginning of period.

GROSS "TONS PER CENT
15,000 . ~UNRESTRICTED WARFARE %
12,000 A o

9,000 A S / \ 18
W A ¢
N &7 N X
\ / g 7= B

I \
§,000 A Ny / 121
Y \ Y s
A/ '\\\\d"‘-\ o >
8,000|—\+ v e cen 6
= 0]
0 A5 4|1 2 8 41 2 3 4|1 2 38 4 1 2 0
\ 1914 1915 1916 1917 1918
Perlod. sm)mrr::ﬁﬁﬁ:.w 10 o ettt
1914—Aug.-Sept............ 14
4th. . ... vviiinnn, 4 113
1916—dst ...ovevviiniinnen. 18 4,010
9d el 9 7,590
8d .. 21 7,610
4h.. ..., 10 5,930
1916—18t ... .eornnvnennn.. 5 3,620
d . 11 5,000
. 1 8 6,350
dth. ... .......c0000.. 10 8,280
1917—I6t .o srnnnnnnnsn. 8 9,940
% O 8 13,200
3d e 14 8,560
Mh., i, 14 6,260
1918—Tst .. evirneneneenens 13 5,410
D I 16 4,420

PLATE XYVI,



292 WORK OF THE STATISTICS BRANCH, U, 8, ABMY.

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 to January, 1920. This estimate is
graphically presented in Plate XVII.

Cargo TraT CAN BE LIFTED FOR THE ARMY—THOUSANDS OF
SzHorT ToNsS—SEPTEMBER, 1918, T0 DEcEMBER, 1919,

These figures are taken from ‘‘An Estimate of Tonnage Available for
the Transport of Trans-Atlantic Army Cargo,”’ by Donald Scott, Central
Bureau of Planning and Statistics. 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 egsential import services, The estimates
allow for enemy action and marine losses and basie turnarounds of 70 days
for old ships and 77 days for new ones. The turnaround figures are in-
creased by 10 per cent. during the winter months and six additional days
are allowed for ships going to Marseille. Ships over 5,000 TD'W are assumed
to lift 68 per cent. of their TD'W; ships under 5,000 to lift 55 per cent.;
and ships in animal service to lift 46 per cent. of their TDW.

AXTMALS LIFTED

SEPT ISR 56 5,000
OCT. VRSN 850 ) 7,000
HOV. S 779 : 10,000
DEC NSRRI IT40 €13,000
JAN. SEAEEENEEANN 1051, . 20,000
FEB, SR 1350 20,000
MAR. IR 1437 120,000
APR, SRR 1653 210

T MAY I 2037 21,100.
JUNE A 05 22,200,
QULY M 2115 10,000,
AUG, IR 2579 110,000
SEPT. S 2925 12,600
0CT. P 202 10,000
NOV S 3355 10,000
DEO IR 3040 9,100

PLATE XVIL
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There are two principal indices of efficiency in the operation of
ghips, 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 XVIII shows the per-
centage of deadweight tonnage actually carried by month, indicat-
ing that efficiency of loading was at its highest point during the
time of greatest pressure for the shipment of supplies.

Per CENT. oF TDW Lirrep BY CARGo TRANSPORTS—BY MONTH.

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.

1917 JUNE MRS 20
JULY S i 27
AUG VR TR 25
SEPT. I PSRN 43
OCT, EEEEEERAY T 3
NOV, I AR TN ()
DEC. M N £
1918 JAN. I MR 5T
FEB. I R ()
MAR, R MO (1
APR. I R P 1
MAY | R IR GG
JUNE e s G5
JULY i M e, 6
AUG Iy N RO G5
SEPT. MR AR 5
OCT, N R 65
NOV. SRR N AR NI (0
DEC. MRS TR 53
1910 JAN, TR N 53
FES. MY TSR 52
MAR, R RN R 5.
APR, DS R 53

PLATE XVIIIL

19
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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 ‘“stay in port” represents the
time elapsing between entrance to, and departure from, a port.

TURNAROUNDS OF ABMY 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 converted cargo ships to sail from U. 8. ports
had completed turnarounds with an effective average of 42 days; on March
31, 8 such ships bad completed turmarounds with an effective average of
45 days.

DAYS
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CONVERT ED|CARGO
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30 30

13 20 27 3 10 17 24 8 10 17 24 81 7 14 21 28 § 12 19 26
JANUARY  FEBRUARY MARCH APRIL MAY
PLATE XIX,
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AVERAGE STAYS IN PoRT 0F ARMY TRANSPORTS.
Days Spent in Port by last ten ships to leave in each Weekly Period.

;lOAYS FIENCH PORTS -

TR

0
6 18 20 27 8 10 17 24 8§ 10 17 24 81 7 14 21 28 5 12 19 26
JANUARY .. FEBRUARY _MARCH APRIL MAY

DAY! :
o4 ] JOME PORTS

oG 18 20 27 8 10 17 24 3 10 17 24 81 7 14 21 283 § 12 19 26
JANUARY FEBRUARY - MARCH APRIL MAY

PLATE XX,

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. It 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 Branch has acted as a cotrdinating and
guiding agency in a task whiecl would have been, if not impossible,

certainly much more difficult without its help.
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Lecar Notes.
BY

RICHARD FONDILLER.
(or THE NEW YORK BaR.)

ACCIDENT AND HEALTH,

Stanparp Provisions—Risk ExcEpTED BY RipErs— (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 Lusitania was
torpedoed.

The policy form had been approved by the New York State In-
surance Department, but as the rider bad not been filed for ap-
proval, the plaintiff (beneficiary) maintained that the insurance
company was liable.

Because of the clarify 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 Accidentand Health Policies.” It largely
ecnsists of standard provisions with regard to the defails of the
insurance contract which must be contained in every policy to-
_gether with certain optional standard provisions bhoth of which are
principally for the protection of the rights of the insured. It is
1ot said, nor was it the intention to say, that the policy should con-
tain only these standard provisions. Unlike the standard form of
fire policy prescribed by section 121 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 contract of insurance, but they
form simply a part, not the whole, of such contract. Two rules,
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however, are laid down. No 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 if it complies with the law. The rider
in gues!:,ion 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 riders are & part of the policy.

“No corporation issuing a policy may escape liability because of
its failure to obey the law, Butwhat is the position of the insured ?
Clearly as to him the standard provisions are a part of his contract.
If it contains clauses contradicting 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 insurel may recover upon a contract never
made by him and which the statute does not say he shall be held
to have made. The statute suys the contract is valid—not simply
valid as against the insurer. Tt 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 not 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 complies with the law. . . . Here the statute
itself says they shall not be void but valid. Neither is there con-
flict between the provisions of the rider and the provisions of the
statute. It is snggested 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 authority. This is not the meaning of the
term “ classification of risks™ in insurance practice. That relates,
not to the perils insured against, nor o the amount to be paid, but
in fire insurance to 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 confract
ag the parties have agreed upon it, so far as it is consistent with the
slatute—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 Jorm no complete contract.

“The 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-
tained the agreement in the rider. ...

“ A further objection (by the plaintiff) is made that, under the
statute, it is provided that no policy shall be issued, unless such
portion of the policy as purports by Teason 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 circumstances shall be printed in bold-face
type and with greater prominence than any other portion or text of
the policy. It is said that the rider comes within this clanse 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. It speaks of a case in which the policy does
not apply. It is simply a limitation of the risk. Such is evidently
the construction adopted by the insurance department, for a rider
regarding hernia ig in the same type, and, as it was filed, it must
have met the approval of the superintendent.”

Evipence DErEATS RECOVERY :—(North America Ace. Ins. Co.
vs. Hill’s Admz., Court of Appeals of Kentucky, 206 S. W. Rep.
170.) 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 all 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,

“That while he was boarding a train the train started off sud-
denly, throwing him violentlv, and as to him falling on the grip,
or the grip falling on him, I don’t exactly recollect; I know the
grip he was carrying was the cause of his injury indirectly.”

In commenting upon this evidence, the court says in its opinion:

“By this answer the deceased 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 & 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. It
iz 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 fo the physician
that he had sustained an aceident, wherein he fell upon his grip,
or the grip fell upon him, naming the part of the body affected
together with the symptoms following. It 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 Teceived 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. . ..

“It 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 ve-
ceived npon a passenger train, as this could furnish no possible in-
formation to the physician enabling him to any better diagnose or
treat the case. It was a gelfserving statement, purely hearsay, and
admissible under no rule of prectice 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 {eo
discover the cause of the deceased’s illness. They found that he
had a cancer (which is unrelated to ascifes) of such a size that
would require six months to grow, while the decessed had died
within a month of the accident. On this point, the court wrote:
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“If 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.. . .

“ Our conclusion is that insured’s death was not produced by the
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.”

VOLUNTARY EXPOSURE TO DANGER:—(Archibald vs. Order of
United Commercial Travelers, Supreme Judicial Court of Maine,
104 Atl. 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-
gured 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:

“This 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 would 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. It must ordinarily be active in its
nature. The word ‘voluntary’ implies an act of the will.

. “Tt 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 term 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 it 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 was 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. . 5%, § 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 thls action
against the insurance company.”

“ PASSENGER” TRAVELING ON A Pass:—(United States Casualty
Co. vs. Ellison, Supreme Court of Colorado, 176 Pac. Rep. 279.)
The plaintiff’s accident policy covered injury sustained “while 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 ‘he 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 the plaintiff was travelling on a pass
did not change his status as 2 passenger, that being settled law in
nearly every jurisdiction. It further held that attorneys are not
employees in the ordinary sense of that term and hence that plain-
tiff was not an employee but & passenger. The plaintiff’s trip was
on the business of other clients 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.

“Po1soN VOLUNTARILY OR INVOLUNTARILY TAKEN ”:—(Riley
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 from liability if death resulted from
poison voluntarily or involuntsrily 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 confain any
strychnine. It was admitted that the deceased did not voluntarily
or intentionally take poison, but the aseociation urged 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 take a fatal dose of strych-
nine. He did not voluntarily do so. Ifs presence in the mixture
was unknown to him. There was no exercise of the volition or will
ir. 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 eseape the conclusion that the poison contained
in the mixture and which caused the death of deceased was involun-
terily 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.”

WuEN HeAvrTH INSURANCE BECOMES ErFrECTIVE:— (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:

“In 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 numbér 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. It 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. It 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 was merely to make the indemnity pay-
able for the first three days, where the period of disability was less
than fifteen days. It 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 AcCIDENTAL HERNIA:—(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:

“In the event of rheumatism . . . hernia . . . then in any such
case . . . the limit of the company’s liability shall be a sum not 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 abovs clause relieved it from liability for
further disability and refused to pay the 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. It construed 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 that

“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. . . . It is, of course, possible so to frame a hernia clause
as to exclude liability from hernia caused by an accident. Thus.. .
where the policy provided that ‘ where accidental injury results in
hernia, . . . 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.’”

Rexewar oF Poricy :—(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
number of grounds, as to each of which the court held in favor of
the defendant.

While the Civil 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 remewal premiums after the time had ex-
pired was held not to operate as a waiver .of 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.

WorgMEN’s COMPENSATION,

PrincrpaL LIABLE FOR DEATH OF SUBEMPLOYEE:— (American
Steel Foundries vs. Industrial Board, Supreme Court of Illinois,
119 N. E. Rep. 902.) The American Steel Foundries (defendant)
made a contract with one Malone, whereby the latter 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 compensation insurance and was solvent. The In-
dustrial Board awarded compensation to Shaw’s widow 1o be paid
by the defendant.

The defendant appealed from the award, which was confirmed by
the court, which held that under the terms of the hiring Shaw was
not & partner but an employee of Malone, It 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



LEGAL NOTES. 305

could not be held liable because the law applied only to cases where
there was a contractor and subconiractor, is disposed of by the
court in the following languagze

“ 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 by employees engaged in hazardous
work., Evidently realizing that some employers are financially irre-
sponsible and that the provisions of the act would be of no benefit
to the employees of such if their claims for compensation could be
made only against their immediate 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
done for him work enumerated in the act as extrahazardous, and
who failed to require the one indertaking to do the work to insure
his liability to pay the compensation provided in the act to any
employee who might be injurzd while engaged in that work in or
about the premises of the one for whom the work was being done.
The description of the person npon whom section 31 1mposed liabil-
ity included any person, firm, or corporation who °contracts with
others to do, or have done for him, them or it, any work enumerated
as extrahazardous.” The defendant contracted with Malone to do
the work of wrecking the smokestack, which work was extrahazard-
ous, and plaintiff in error therefore comes within the descrlptlon
of the persons upon whom liability was imposed by the section.”

StreET RIsks:— (Render vs. H. C. Faber & Son Co., Court of
Appeals of New York, 119 N. E. Rep. 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
rigk.

The court affirmed the award and quoted with approval from a
recent English decision the following extraet:

“‘If 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.’”

Lissruity UnpEr FEDERAL EMPLOYERS’ LiaBILITY ACT:—(Erie
R. Co. vs. Downs, U. 8. Circuit Court of Appeals, Second Circuit,
250 Fed. 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 holding plaintiff was engaged in
inter-state commerce and which affirmed the judgment, are:

“Inssmuch 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 A to Yard E. It is conceded
that 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 New Jersey, and some of the cars con-
tained 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 occcurrence 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
Jersey. . ..

“Here the act prior to the injury was an act of switching cars
engaged in 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
which, 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
ordinary 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 lights, and allowed them to come into
collision with the stationary car that was standing on the frack,
pushing it a considerable distance, and causing the injury com-
plained of herein. It was ustal to send a brakeman on the cars, to
§ontrol their speed and prevent their striking other cars with

oree. . . .

“The jury was instructed at length concerning the assemption
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 ]zhat employment, but that he does not assume the extraordinary
risks. . . .

“The defendant asserts ttat 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
centributory negligence as a defense, and 1t now merely diminishes
the damages. Act April 22, 12908, c. 149, § 3, declares that:

“‘The 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.””

ExTrRATERRITORIAL ErFrectT:— (Industrial Commission of Colo-
rado vs. Aetna Life Ins. Co., Supreme Court of Colorado, 1¥4 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 o proceed to a city in the state
of Idaho, He missed the regular stage and accepted an invitation
to ride on a friend’s automobile to the railroad junction of another
city in Wyoming. During this trip, Liynch was killed as the result
of the antomobile 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 the 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 fo 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 state 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 and detailed in the
statute.

"~ “Tt 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 tort where the employer
may be held to compensation for his own negligence. In fact the
term ‘in the courde 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 18 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-
tion, 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 feafure
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. It calls aftention 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 »s. Burgher, 111 N, E. 351:

“¢The act, taken as a whole; in view of its humane purpose,
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should be construed fo 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 state 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
other respects he comes within the provisions of the law.””

AssuMPTION OF Risk:—(Bay State St. Ry. Co. vs. Rust, U. S.
Circuit Court of Appeals, First 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 Actabolished the three customary
defenses of the employee’s regligence, 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 State. Tle 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:

“In passing the Workmen’s Compensation Act, the Rhode Island
Legislature was dealing with & matter of public interest, for the
protection of a great class of our citizens. Its legislation should
not receive a marrow 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 edurse of his
employment, it shall not be a defense ‘that the employee assumed
the risk of the injury.” The Legislature 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 leads to the inference that the Legisla-

20
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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.”

DispoTe Over EMPLOYER’S WoORK :— (Pekin Cooperage Co. vs.
Industrial Commission, Supreme Court of Illinois, 120 N. 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
i that adopted generally:

“The 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 whether 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
gpoil contradictory evidence by the Industrial Commission is

nal. . . .

“ Rasor clearly suffered an accidental injury in the course of his
employment. It 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. It
iz 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 interpretation 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. . . .

“All 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 to-
gether at the same work disagreement may be expected to arise
about the work, the manner of doing it, as to the use of tools, inter-
ference with one another, and many other details which may be
trifling or important. Infirmity of temper, or worse, may be ex-
pected, and occasionally blows 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 the 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 SuUNDAY HoMEWARD BoUND:—(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.

“Tt is urged that decedent vas not within the protection of the
Minnesota Workmen’s Compensation 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 had 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 purposes, 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. It 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 Surday, 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
1o his death by reason of an accidentarising out of and in the course
of his employment. When he attempted to cross theriver, 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. It
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 frial court.”

DEPENDENCY :— (Metal Stampings Corp. #s. 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 its sufficiency, as the question of the
sufficiency of the evidence is mot for the court. . . .

“Paragraph (b) of section ¥ of the Workmen’s Compensation
Act aforesaid provides as follows:

“<If 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.
It 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 & minor or in a condition to demand
legal support from its parents. It is not necessary that the parents
be dependent upon such decessed 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—i.e., that his contribution to their support
was greater than the cost and expense to the parents for his support
—that showing is clearly made in this record for the three years
preceding his death.

¢ Ag 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.”

Primary CavsE oF DEaTs :—(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 rup-
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 various objections made to the award
follow:

““The 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 operator lost control of the car and that it
dropped to the bottom ; that Lesperance 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 drawn therefrom that the injury was
proximately caused by the accident. . . .
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“The 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 to be hampered by useless for-
malities nor technicalities. (Citing cases.)

“The 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. Kach 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 cars
stopped mnear 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:

“Prior to 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. . . .

“We are satisfied that deceased was at time of the injury acting
within the scope of his employment, and the mere fact that he dis-
obeyed orders does not defeat recovery. . . .

“Tt is also insisted that because the accident occurred on Sunday
there can be no recovery.

“The contract of employment with Healey was made prior to 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 Comyensation 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 statute, and the relation lawfully ex-
isted between appellant and Healey at the time of the accident. . . .”

MISCELLANEOQUS.

ConsTtrUCTION OF “REPATES” UNDER ELEvaTOR LIABILITY IN-
SURANCE :~—Finding vs. Ocean Acident & Guarantee Corp., Su-
preme Court of Colorado, 1V7 Pac. Rep. 142.) 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 liabilify as to “any
person while making additions to, alterations in, or engaged in the
construction, demolition or extraordinary repair of any such ele-
vator or the building or structure in which it is contained; but
ordinary repairs to any such elevafor, its shaft or attachments will
be permitted provided no elevator 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, when he was killed. The employee’s
widow sued and the plaintiff paid her $5,000 after judgment. 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:

“Tt is apparent that, under the rules of construction applicable
to insurance contracts as above stated, we cannot say that the
special agreement relied on avoids the general indemnity under the
policy, without doing violence to the generally accepted meaning of
the words used in such special agreement.



316 LEGAL NOTES.

“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.”

ProMI1ssorY WARRANTY IN FiDELITY INsSURANCE:— (Fidelity &
Deposit Co. vs. Kane, Court of Appeals of Kentucky, 206 S. Rep.
642.) TIn 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 Company, which secured from the bank the
following signed statement:

“ Employer’s Certificate.

“It is agreed that the information previously furnished by the
undersigned to the American Bonding Company of Baltimore,
Maryland, 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.

“ Ag 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 ro reason why a guarantee bond in his
behalf should not be issued.”

The Fidelity and Deposit Company then became Young’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
Lability for Young’s dishonest acts committed after the bank had
knowledge of previous dishonest acts but had failed to make 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 overdrafts 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 collected. At two subsequent examinations
by the state bank examiner, he 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 the latter asked the cashier for an ex-
planation in the presence of saveral 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 graater than the amount of the bond.
Suit was brought by the banking 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, Ky. Stat., has been consistently held to apply to an
application for such & bond. The 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 securities 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 over 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 with 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 testimony, 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 made in the application to the Fidelity &
Deposit Company to execute the bond, which covered the last year
of the cashier’s services, to vhe effect that the cashier had always
theretofore faithfully, hones: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 banx 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 fo present and past facts. When this statement was
subscribed, and designed o 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:rafts 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 ro 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. It 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 to be false. As to a fraudulent repre-
sentation, in an application for 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 likewise defeat a recovery, when the answer
is relied upon by the insurer.”
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ABSTRAOT OF THE DISCUSSION OF THE PAPERS READ AT
THE PREVIOUS MEETING.

ESSENTIALS OF FAMILY STATISTICS—EDWIN W. KOPF.
VOL. V, PAGE 64.
WRITTEN 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 resulis, is bound to be aided, and is
in the long run largely dependent upon such specialized studies.
As an example of such a study, Mr. 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 whole 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. TFor such a presentation in a statistical
“manunal,” a prime quality to be expected is fullness of treatment.
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 owy knowledge
of the field has not been sufficient, nor have I had time to make
critical investigation for the purpose of this discussion, to enable
me to judge the matter fully, but to the best of my judgment, Mr.
Kopf’s presentation is exhaustive. -

In two aspects, however, the substance of Mr. XKopf’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 the statement without supporting evi-
dence or reasoning, that “No other social units (hesides the fam-
ily) would 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 & 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, so that without it there would be no in-
dividuals to form social units. If that is the idea intended, it is
obscurely and ambiguously expressed, in addition {o being a truism
hardly worth stating.

A second criticism of the substance of Mr. 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 statistician. 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 weaken 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. It 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 to 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 & word, the paper suffers not a little from inaccurate
and incorrect use of words, clumsy sentence construction, and
obscure language. Here are some examples of such defects.

On p. 68 is the expression “ Auxiliary statistical facts on mar-
riage . . . are at present articipations,” which a more accurate
use of words would render, “Auxiliary statistical dafe on mar-
Tiage . . . 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. Y0 is this sentence: “It 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 obvious 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 obliga-
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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.” It certainly requires
more than one reading to free the meaning of the latter part of
that sentence from ohscurity.

These shortcomings of language may perhaps be regarded by
some as not of major importance. Nevertheless, of all the sciences,
statistics should aim at the highest standards of clear and accurate
expression, and to maintain such should be 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
thig discussion.

MR. GEORGE B. BUCK:

Mr. Kopf’s paper, while of particular interest to 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 this kind that are available, in an endeavor to meet in some
practical fashion the requirements imposed by certain existing
gsocial 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
legislation will be possible and a considerable amount of exper-
imenting in this field, which is now mnecessary may be avoided.

Mr. Kopf presents a very careful and scholarly exposition of the
scope and requirements of this field of statistics. T feel that there
is little that I can add, unless it be from that point of view with
which T am most familiar, that is, from the point of view of the
actuary of an employee’s benefit or pemsion fund, Mr, Kopf
refers to 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 sccount of aceident, 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 probabilities of marriage and remarriage, the
probability of issue, the numter 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 industrial fund are going to furnish val-
uable sources for these data. The statistics of the Scottish Widow’s
Fund as prepared by Mr. Hewat, 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 Mr. Kopf to furnish a basis for work of this character. The
data which could be obtained in relation to workmen’s compensa-
tion did nof 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 10 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 added 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 wlll 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 fo obtain
results such as Mr. Kopf recommends. The practical use of the
data after being obtained is comewhat 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 caleulations,
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either because of the 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 calcnlations often causes those
not primarily concerned with the use of data, to discard certain
valuable collections as a by-product. I mention “by-product” in
the sense of data of possible future value for which there is no im-
mediate need, which is collected along with 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 the work 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.

MR. BRUCE D. MUDGETT :

Mr. Kopf’s paper on “Essentials of Family Statistics” 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 texthook, 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. It should, in short,
present a fundamental theory as a basis for the study of particular
statistical 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. It 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 he ymade a
part of the present paper, possibly continued in another and more
advanced textbook. The following is an illustration: birth sta-
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tistics are stated to be valucble 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 workiag 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 & 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.

MR. 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 scicnce. The older schools
of statistics and actuarial science dealing with life contingencies,
had need for little more than the facts of human asggregation.
Their interest was confined la: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
the 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 associztion of individuals within a group
and the effect of certain insureble 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 tae data on human aggregation, but
also the facts of association smong men for purposes of growth,
advancement, reproduction, defense, and force. We must be care-
ful to note that a fact is not a social fact unless both aggregation
and association are demonstrated. A social statistics suitable for
the casualty and social insurance 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 “aggregates” of the older statistics. It
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 pewer 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. It will be required, also, to go into greater detfail 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, invalidity, 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 we 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 METROPOLITAN LIFE INSURANCE
COMPANY, 1911--1916—L0TUIS I. 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
February, 1916, a paper with a similar title, in which the expe-
tience was traced from 1911 to 1914, and in certain Tespects it is
interesting to compare the material in the present paper with that
presented at the earlier meeting, noting the developments of the
two added years. For example, at that time the fotal 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 was 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 to the United States. We might
further extend the comparison by bringing in the fizures 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 atention to the graduation
of mortality tables, Table II is decidedly interesting, and in some
respects almost startling, -

Makeham’s law, which has been found to fit remarkably well
many compilations of life insurance mortality experience, appears
to confirm the reasoning of the late Benjamin Gompertz:

“Tt ig possible that death may be the comnsequence of two gen-
erally co-existing causes; the one, chance, without previous dispo-
gition to death or deterioration; the 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 remaing 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,
Makeham’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 fable would be nearly
as startling to the student of personal accident insurance, since,
generally spesking, 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 that dissbility due to external violence may be
equally, if not more, a factor which increases with the age of the
insured ?

Tables IIT and IV, dealing with the relative mortality from acci-
dent and unspecified viclence 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 VI with those in
Table I of the earlier paper, ProceepINGs, Vol. II, p. 188, shows
in certain instances a remarkable stability in the rates over the
period, TFor 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. Traumation by fall
during the earlier period was accountable for 13 deaths per 100,000
exposures and during the entire period for 12.9. And so for sev-
eral other comparisons. It i3 encouraging to note that as against
3.3 deaths per 100,000 for the 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 automobile 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 mortality from this cause was not more than
25 per cent. of the tofal mor:ality from accidents and umspecified
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 mot to take up too much time, we come to the
important group of automobile accidents and injuries. Here we
find an astounding increase in the death rate per 100,000 of ex-
posures during the period under review, the rate having more than
trebled during the period, namwely, from 2.3 per 100,000 to 74, the
increase being at about the same rate for both sexes and without
regard to color, except that the increase is not so marked among
colored females, as to whom i% occurs to me the fluctuations may
be due to relatively small numbers exposed. ‘

It 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
study be made in comparison with 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 registration 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 accidents from street cars, we find 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 operations, the street railways have
naturally rapidly fallen in with the safety first movement, and this,
I believe, aceounts for the reduction. It 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,
that 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 atfributable to occupation
geems 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 those 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 factor 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. If 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 “Traumatism 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. It 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
it 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 casnalty 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 T stated at the outset, in these few brief notes T 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 feel deeply in-
debted to Dr. Dublin and th: Metropolitan Life Insurance Com-
pany for laying before us so much valuable information.

MR, H. E. RYAN:

Dr, Dublin’s paper not only is a valuable statistical contribution
but it contains points of practical underwriting value. This is
particularly true of those tables which show the incidence of fatal
accidents according to age. Recent 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 ecufs-
tomary in the practice of personal accident insurance to grade the
premium rates accordingly. One reason for this is that by a con-
finuous 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 beneits, 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 mevertheless decidedly
appreciable,

The fatality rate experienced among lives accepted for commer-
cial accident insurance (as distinguished from monthly premium
or industrial accident insurance) is approximately 100 per 100,000
exposed. Such insurance is usually granted upon lives ranging
from 18 fo 55 and the proportion of female lives is practically
negligible. Dr. Dublin has kindly 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 the
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 deaths 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 arcse cannot be traced. Hence, the data given
do not yield an absolute occupational death rate. It 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 furmished with
the death rates for white males, ages 15-65, years 191%-19186.
These have been combined with the percentages of Table 27 in the
following manner:

Year. De%l?t::tf{sa{):: .:ggéouo ggrnﬁn::g ,1?‘0!::101)'3::&‘8 Relattve Occupational
15-65. (Table 27). Fatality Rate.

1916 136.2 26.2 34.3

1915 119.3 233 27.8

1914 124.9 T 29.0 36.2

1913 14356 32.3 46.4

1912 1443 30.6 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:
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. Mortality from O -
?e&,. Proponl%eg{hg!c(c%?&telo%l. to Total Bemu“uo nt; Tall cyld :g:. ceupa:
1916 82 18

1916 78 63

1914 95 82

1913 1,08 1.05

1912 1.0 1.00

These comparative ratios are interesting in connection with Dr.
Dublin’s conclusion that “the proportion of deaths resulting from
occupational accidents was cn the decline during the five years
under observation.” The years covered by these comparative ratics
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 propertion 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 turr. shown for the year 1916 iz not nec-
essarily contradictory for it will be remembered that there was in
that year an unprecedented increase of industrial activity accom-
panied by greatly increased accident frequency.

MR. ARNE FISHER:

It might perhaps be of interest to compare some of Dr. Dublin’s
tables with the results of an analysis 1 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, gs, from all causes of death, but
specific death rates from any particular cause or group of causes
a8 well. Moreover, the rates thus produced are automatically
graduated, and the work of graduating 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 compared with Dr. Dublin’s crude rates for
white males in his Table No. 2 except for the fact that war deaths
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were included in the Prudential experience. This would tend to
increase the rates 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.
Most of the war claims are from Canadian policyholders and
American volunteers in the Allied armies.

We give below the automatically graduated 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.

GRADUATED DEATH RATES, @, FROM ACCIDENTAL AND UNSPECIFIED VIOLENCE,
Prudential Industrial White Males, 1915-1917.*

Age, ez, Age. 9%, Age. g,
17 00128 42 00137 67 00284
22 .00130 47 00142 72 00334
27 .00131 52 .00160 77 .00390
32 .00132 57 00194
37 .00136 62 .00243
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Fia, 1. DeaTH RATES FROM ACCIDENTS. DEATHS FROM WAR INCLUDED IN

PRUDENTIAL EXPERIENCE, BUT EXCLUDED IN THE EXPERIENCE
oF TEE METROPOLITAN Lire 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 Prudential experience,
which as already stated woulc! tend to increase the rate for younger
ages. .

2. Dr. Dublin’s figures are 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 ovt by several investigations among in-
dustrial insurance companies in England and on the continent.
The industrial mortality experience of the large company “ Vie-
toria ” of Berlin shows that mortality rates based upon amount in-
sured are from 2 to 10 per cent. higher than the frue rates based
upon life exposures. The increase is especially marked in the life
period from 35-55. Is it 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? If this should be the case, it is readily seen that
the accident death rate when based upon amount assured would be
higher than the true death rate based upon lives exposed to risk.*

3. Dr. Dublin’s figures are crude “central death rates” 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 continuous curve, while the Metropolitan
figures are shown as a broken Jiagram.f

In the construction of mortality tables by means of compound
frequency curves from the nuraber 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 ratesare trie 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 in force in prder to determine the
exach 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. If Dr. Dublin has succeeded in solving it
to complete satisfaction he is indeed to be congratulated, and his formulas—
if such have been developed in this connection—would be extremely valuable,
not alone in this particular investigation but in general mathematical sta-
tisties as well,

t 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
recommended. (See T. N, Thiele, ‘‘ Theory of Observations,’’ page 11.)



336 "~ DISCUSSION.

GrADUATED DEATH RATES, ¢, FEOM SUICIDE.
Prudential Industrial White Males, 1915-1917,

Age. [ Age, [ Age. A
17 .0000501 37 0002920 b7 0006067
22 .0001231 42 .0003263 62 .0006613
27 .0001852 47 .0003781 67 .0006592
32 .0002645 52 .0004800 72 0005895
" 00080} ——
00072}-
00064}~ ] /—\\\
METHOPOLITAN l’ \
WHITE MALES / \
00056} 18111816

1 1 L’I_L 1, 1 .L 1 Il 3 1 L
7 22 27 82 87 42 47 b2 67 62 67 72 77
. AGES

F16. 2. DrarE RaTes rroM SUICIDES.

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 maximum
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 Prudential experience does
by no means come as a surprise. This well known and long estab-
lished 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 net pay any attention to the age factor. Itis of
course by no means an easy mratter 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 classiy burns, falls, etc., as due solely to
occupation. English statistics are somewhat supenor in this re-
spect as compared with America data. From an analysis by fre-
quency curve methods I find that the age factor in purely occupa-
tional accidents does not play so great a rble as in ordinary acci-
dents, 4. ¢., non-occupational accidents.

In an analys1s of the experience of deaths from accidents in the
case of American Locomotivs 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 accidents, and the rate in
this group may therefore properly be looked upon as essentially
occupational in nature. I give below a comparison of the death
rates for the two periods 1893-1906 and 1913-1917 in the above
mentioned grouping:

Age. 1893-1908. 1013-1917. Age. 1893-1908. 1913-1917.
25 00651 00428 50 .00625 00402
30 .00710 00380 &6 .00640 .00457
35 .00706 00347 60 .00641 00486
40 .00640 00343 65 .00613 00472
45 .00614 00367 70 00667 .00460

This table needs no further eomment.
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COMPARISON OF ACTUAL AND EXPECTED LOSSES AS A MEANS OF LOSS
ANALYSIS—A. H. MOWBRAY.

VOL. V, PAGE 80.
WRITTEN DISCUSSION.
MR, WILLIAM LESLIE:

The results of Mr. Mowbray’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 cases 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 cases 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
disability, 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 disabilities: 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 Tun to the principle employed but only to
gome 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 fo 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 undertaken at an early date and which
can be handled very nicely on this basis. I refer fto the necessity
of checking up on the morta’ity 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. Tollowing the example of life insurance com-
panies which in their gain and loss exhibit 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 indicated
by the present table.

MR. A. H. MOWBRAY:
(AUTHOR’S REVIEW OF DISCUSSION.)

T 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 sickmess 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 that 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, and apply the rates from such table to the ex-
posures in the several age groups in each occupation. This would
‘give the expected disability, which was then to be compared with
the actual disability recorded. The comparative ratios of actual
expected would then indicate whether 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 siggested this paper. He first points
out that the figure of two and one-half times the average disability
in uninfected cases as the averzge 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 88, 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.

Mzr. 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 82, 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 would be necessary for monetary caleulations,
some further allowance should be made for this.

Mr. Leslie also points out that in cases of permanent partial dis-
ability, infection 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 iypes 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 temporary disability. On the other hand, if the compensa-
tion act is like that of Massachusetts, where the total disability
benefit is payable as long as fotal 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 gunardedly, 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 infection, and, therefore, only rough ap-
proximate figures were necessary.

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 temporarily the appropriateness of our mor-
tality and remarriage fables used in valuations under the New
York and other compensation laws. There is probably not yet a
sufficiently matured experience upon which to establish a truly
American remarriage table, but in the meantime {ests 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 Causalion of In-
dustrial Accidents. H. M. VEryoXN, M.D. Memorandum No.
21 of the Health of Munition Workers Committee of the Brit-
ish Ministry of Munitions. 46 pp.

The above report is one rendered by Mr. H. 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, It covers periods of 9
to 253 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) Natural and Artificial Lighting, (6) Temperature.

Speed of Production.—It was found that the mumber 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 night shift the accident frequency showed am entirely
different course from that in the day shift. This is atiributed 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.

Fatigue—Accidents to women were 24 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.

Psychical 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 attributed to a smaller output, but to
peychical influences; that is, the night shift 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—Accidents to the 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 night.

Temperature—It was found 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 increased less rap-
idly with a drop in the temperature.

Throughout the whole investigation it was evident, and is ad-
mitted, that all accidents are affected 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 npon judgment rather than upon actual statistical evidence.

Prevention of Accidents.—The conclusion of the committee is
that 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

ALK
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CURRENT NOTES.

STANDARDIZATION OF SCHEDULES “Z” aNp “W.”

Recently there have been held two very helpful conferences be-
tween representatives of several Imsurance Departments and com-
pany statisticians with a view to standardizing Schedules “Z%”
and [14 '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 Virginia 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
agreement 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, Massachusetis
and New Jersey were represented 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 28 of the year of report and to have the second report
for any policy year prepared in the light of developments upon De-
cember 31 preceding date of report.

Arrangements were made to have the filing of Schedule “Z7”
conform to a schedule, which will permit each Department to
secura 2 number of schedules early, at the same time distributing
the burden of work throughout several months.

The carrier representatives 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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RECENT LITERATURE ON CASUALTY AND SOCIAL
INSURANCE.

PREPARED UNDER DIRECTION OF THE LIBRARIAN.¥
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* Acknowledgment is made of the assistance of Mr, Henry J. Klein, Sta-
tistical Bureau, Metropolitan Life Insurance Company, in the preparation
of this list.
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PrrraoerpHIA TEACHERS RuTIREMENT FUND,

Report on the conditions of the teachers’ retirement fund.

(Philadelphia Teachers’ Retirement Fund, pp. 51, 1918.)
Rierz, H. L.

Pensions for public emp’oyees. (Am. Pol. Sci. Rev., May,
1918, p. 3.)

UNITED STATES BUREAU OF LABOR STATISTICS.

Annuity and benefit plans for employees of Standard Oil Co.
{Mo. Rev. of U. 8. Bur, of Labor Statistics, July, 1918.)

WaITNEY, A. L. ‘

Establishment of disability funds, pension funds, and group
insurance for employees. (Mo. Rev. T. S. Bur. Labor Stat.,
Feb., 1918, p. 3)

WHITTAL, W. J. H,

Notes on some recent developments of pension problems in
America. (Jour. Inst. Actuaries, Oct., 1918, pp. 12. Re-
view of the experience of the Carnegie Foundations.)

Wirrttaums, Geo. L. }

Industrial pensions as applied to the leading industries in the

U. 8. (Doctoral disserfation.) Columbia Univ., 1919.
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2. Health Insurance.

AGERHOLM, B. -

Hospitalstid, Oct. 16, 1918. (Jacob Lund, Copenhagen,
Denmark.)

Awum. Assoc. For LiaBor LEGIs.

“ Health Insurance.” (Amer. Assoe. for Lab. Legis. Rev.,
Dec., 1918, pp. 15.)

AXDREWS, J

National effectiveness and health insurance. (Am. Assoc. for

Labor Legis., 1918.)
Braxp, ‘W. A.

Health and the State. (E. P. Dutton & Co., 681 Fifth Ave,,

New York, 1918.)
CatLiN, Luoy CoRNELIA.

The hospital as a Social Agent in the Community. (W. B.
Saunders Co., W. Washington Square, Phila., Pa., 1918,
pp. 113.)

Davis, MicaAEL M., JR,, and WARNER, ANDREW R.

Dispensaries: Their management and development. (The
Maemillan Co., 66 Fifth Ave, N. Y., 1918, pp. 438.)

Farnuvy, C. G,

Modern medicine and health insurance. (Transactions of the
Section on Preventive Medicine and Public Health of the
American Medical Ass’n, 535 N. Dearborn St., Chicago,
Ill., Mar. 8, 1918, Vol. 71, pp. 336.)

GREAT BrRITAIN, MEDICAL RESEARCH COMMITTEE. NATIONAL

HEALTH INSURANCE.

Third Annual Report, Medical Research Committee, 28
Abingdon St., London, S.W., 1918, pp. 88.

Hawsgy, O. S,

Health insurance. The codperative means of meeting sick-

ness costs. (Intercollegiate Socialist, Apr.-May, 1918.)
Harris, HENRY J.

Reports on health insurance. (Amer, Econ. Rev., June, 1918,

Vol. 8, pp. 424-430.)
Hrxry, Epna G.

The sick. (Amer. Acad. Pol. Soc. Sci., May, 1918, Vol. 7%,

pp- 45-59.)
HorrMman, F. L.

Failure of German compulsory health insurance. (Pruden-

tial Press, Newark, N. J., 1918, pp. 21.)
Horrymax, FREDERICK i

Plan for a more effective federal and state health administra-

tion. (Prudential Ins, Co., Newark, N. J., 1919.)
Howewy, T.

Health Insurance and its relation to hospitals. (Modern Hos-
pital, 58 E. Washington St., Chicago, IlIl., Dec., 1918, Vol.
11, pp. 466.)
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HoxrtineTow, T. W.

Medical and health insurance. (Annals of Surgery, Aug,

1918, Vol. 68, pp. 114.)
Kercmam, DoroTHy.

Health insurance. (Am. Pol. Se. Rev., Feb., 1919, Vol. 13,
pp. 89-93.)

Kixixn, E. ‘

Die Invaliditite und Sterblichkeitsverhaltnisse 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.)

Kuux, LeRoy Privrp.

Compulsory health insurance. (I11. Med. Jour., Jan., 1918,

Vol. 32, pp. 36-41.)
Larp, J. A,

Health and old age insurance in Ohio. (Paper read at annual
meeting Amer. Assoc. for Labor Legis., Dec. 27, 1918, Mar.,
1919, Vol. 9, pp. 48-58.)

McCuuzrg, H. T.

Hospital Statistics. Number and capacity of hospitals and
how operated. Classification according to character of
work. (Modern Hosyital, 58 E. Washington St., Chicago,
IIL., Mar., 1918, Vol. 10, pp. 169.)

NaTronaAL INDUSTRIAL CONFERENCE BoARD.

Sickness insurance or sickness prevention? (Research Report
No. 6, pp. 24, Boston, 1918.)

Natronatn TUBERCULOSIS ASSN. , _

Framingham community health and tuberculosis demonstra-
tion. Monograph Nec. 2, Medical series. (Framingham,
Mass., June, 1918, pp. 248.)

Onr10 HEALTH AND OLD AcE Ins. Comy.

Report, Columbus, Feb., 1919.

SaErMAN, P. T.

A criticism of the health ins. bill of the Am. Assn. for Labor
Legislation. (N. Y. Workmen’s Comp. Publicity Bureau,"
pp. 110.)

SYDENSTRICKER, EpaAR, and others. :

Disabling sickness amony the population of seven cotton mill
villages of So. Carolina in relation to family income. (T.
S. Pu)b. Health Reports, Nov. 22, 1918, Vol. 83, pp. 2038-
2061.

THoRNE, WirniaM V., 8.

Hospital accounting and statistics. 4th edition. (Dutton,

N. Y, pp. 116, 1918.)
WELPARE FEDERATION OF CLIVELAND,

Education and occupations of cripples, juvenile and adult. A
gurvey of all the cripples of Cleveland, Ohio, in 1916.—
Red Cross Institute for Crippled and Disabled Men, 1918,
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WiscoNsIN—SPECTIAL CoMM. ON SocCIAL INSURANCE.
Report, Madison, Jan. 1, 1919, pp. 85.
WRIGHT, WADE.
The hospital and industrial hygiene. (Amer. Jour. Pub.
Health, Nov., 1917, Vol. ¥, pp. 949-953.)

3. Workmen’s Compensation,

WITHERSPOON, E,

Physical conditions which influence healing of minor injuries.
(Amer. Jour. of Surgery, Surgeon Publishing Co., 92 Wil-
liam St., New York City, Dec., 1918, Vol. 32, pp. 299.)

ANDREWS, J. B.

Limitations of occupational disease compensation. (Amer.

Labor Legis. Review, Dec., 1918, Vol. 8, pp. 311-315.)
AxprEws, C, S.

Responsibility of industrial boards to employer and employee
as influenced by opinion of medical examiner. (Jour. of the
Amer, Med. Assn., 535 N. Dearborn St., Chicago, Iil., Aug.
1%, 1918, Vol. 71, pp. 508.)

AvEL, C. B.

- The responsibility of the industries. (Penn. Med. Jour., May,
1919, Vol. 22, pp. 477-483.)

AvusTRALIA (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.)

Bruwnsow, H. L.

Reclamation of the disabled. (Penn. Med. Jour., May, 1919,

Vol. 22, pp. 492-494.)
CraPMAN, V. A,

Indemnities following eye injuries. (Wisconsin Medical
Jour., Goldsmith Bldg., Milwaukee, Wis.,, July, 1918, Vol.
17, pp. 54.)

ConyNGTON, MARY.

Effect of workmen’s compensation laws in diminishing the
necessity of industrial employment of women dand children.
(Bull. TU. S. Bur. Labor Statistics, Whole No. 21%, 1918,
pp. 170.)

FrexncH, W. J.

Prevention of blindness. Work of state industrial accident
commission. (California State Jour. of Medicine, Butler
Bldg., San Francisco, Cal., Aug., 1918, Vol. 16, pp. 37%.)

HoogrsTapT, CARL.

Compensation for occupational diseases in the U. 8. and for-
‘eign countries. (Mo. Rev. U. S. Bur. Lab. Stat., Mar.—
Apr., 1919, Vol. 8.)
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McMurtrIg, 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.)
MEEKER, ROYAL.
Leaks in workmen’s compensation. (Mo. Rev. of U. 8. Bur.
of Labor Statistics, Feb., 1919, Vol. 8, pp. 319-329.)
MiiiEr, G. R.
Social insurance in the TU. 8. (Chicago, McClurg, pp. 136.)
Nartronan, WorkMEN’s COMPENSATION SERVICE BUREAU.
History and theory of workmen’s compensation insurance
rates. (N. Y. City, Mar., 1918, pp. 173.)
PowzrL, T. R.
Workmen’s compensation cases. (Pol. Se. Qterly., Dec., 1917,
Vol. 32, pp. 542-569.) '
RuonEs, J. BE.
Workmen’s compensation. (N.Y., Macmillan, 1917, pp. 300.)
Risiey, E. H. ‘
Importance of workingman’s hand and its treatment when
involved in sepsis. (Interstate Med. Jour., 57 E. Washing-
ton St., Chicago, Tll,, Apr., 1918, Vol. 25, pp. 287.)
Rusimvow, 1. M.
Waiting period in American compensation acts. (J. Pol.
Econ., Mar., 1918, Vol. 26, pp. 246—273.)
Vax Doren, D. H.
. Workmen’s compensation and insurance. (Williams College,
David A. Wells prize 2ssays No. 5, 1918.)
Vax Sickre, Freperick L.
Discussion of the two vears’ experience with the workmen’s
compensation law of Pennsylvania. (Jour. Sociol. Med.,
Ang., 1918, Vol. 19, pp. 210.)
WoopBury, R. M.
Social insurance: an economic analysis. (Cornell Studies in
History and Politica’ Science, Vol. 4, New York: Holt,
1917, pp. x, 171.)

4. Unemployment Insurance.
Comen, J. L.

Insurance against unemployment. (Doctoral dissertation,

Columbia Univ., 191¢.)
Harr, HORNELL.

Fluctuations in unemployment in cities of the U. S., 1902 to
191%7. Cincinnati, 1918, pp. 45-59. (Studies from the
Helen) S. Trounstine Foundation, Vol. 1, No. 2, May 15,
1918. ’

U. 8. 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—CoMM, To Discuss FAMILY ENDOWMENTS.
A proposal for the national endowment of motherhood. (TLon-
don, Headley Bros., 1918, pp. 71.)
MAcCkKENZIE, W. LESLIE.
Scottish mothers and children. The Carnegie United King-
dom Trust. 1918, pp. 632,

6. Legislation: Legal Aspects of Social Insurance.
a. Workmen’s Compensation.

FREUND, ERNST.

Standards of American legislation. (Chicago, Univ. of Chi-

cago Press, pp. 828.)
Horruaxw, (7).

Die Kriegsgesetze fur die deutsche Krankenversicherung.
(Oester. Zeitsch. f. priv. Versicherung., Vol. 8, Heft 2,
1918, pp. 17.) (Summary of German laws up to Jan.,
1918.)

HoogsTapt, C.

Comparison 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: 191%7. L. D. Clark and A.
P. Norton. (Bull. No. 246, Labor Laws of the U. 8., ser,,
Sep., 1918.)

Workmen’s compensation legislation of the U. 8. and foreign
countries, 1917 and 1918. TU. S. Bur. Labor Bull. 24.
(Workmen ins. and compensation series, Sept., 1918.)

NEw Yorx: WoRKMEN’s COMPENSATION PUBLICITY BUk.

Workmen’s compensation law of Costa Rica, effective July 1,
1918, pp. 22.

Enactment of 1918 laws; August, 1918, affecting the Mass.
workmen’s compensation law.

ScHLOCH, L. BE.

Workmen’s compensation law governing eye injuries. (Penn-

;ylsva)nia Medical Jour., Athens, Feb., 1918, Vol. 21, pp.
78. .

*b. Health Insurance.
De LEeon, S.
Year’s developments toward health insurance legislation.

(Amer. Labor Legislation Rev., Dec., 1918, Vol. 8, No. 4,
Pp. 316-318.)
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C. INDUSTRIAL ACCIDENTS, DIsRASES AND POISONS.

1. Accidents.
Evg, D, J=.
7,000 industrial accidents. (Jour. of Tenn. State Medical
Assn.,, 349 Doctor’s Bldg., Nashville, Tenn., Nov., 1918,
Vol. 11, pp. 269.)
Brack, N. W.
Eye in industrial accidents. (Wisc. Medical Jour., Gold-
smith Bldg., Milwaunkes, Wis., Apr., 1918, Vol. 16, pp. 435.)
Bryaxt, LEwis T.
Indust. injuries in N, J. (Penn. Med. Jour., May, 1919,
Vol. 22, pp. 489.)
Horrman, Frep'x L.
Industrial accidents in the U. 8. and their relative frequency
in different occupations. (Prudential Ins, Co., Newark,
N. J., 1918.)
New York Stare IND. SaPErY CONGRESS.
Proceedings, Albany, N. Y.: State Ind. Comm., pp. 292.
U. S. Bureau LaBOR STATISTICS.
Accident frequency and severity rates in Wisconsin, 1915-17.
{Mo. Rev., Oct., 1918, Vol. 7, pp. 1043-1050.)
An investigation of the factors concerned in the caumsation of
industrial accidents. (Mo. Review, Aug., 1918, Vol. 7, pp.
418.)

R. Diseases and Poisons.
Crum, F. S.
Mortality from diseases of the lungs in American industry.
(Prudential Ins. Co., Newark, N. J., 1918.)
Darringron, T., and others.
How industrial fatigue may be reduced. (United States Pub-
lic Health Reports, Aug., 1918, Vol. 33, pp. 1347.)
DuBLin, Louis 1., Korr, Epwin W., and VAN Burexn, Geo. H.
Mortality statistics of insured wage earners, 1911 to 1916.
(Metropolitan Life Ins. Co., New York City, pp. 397, 1919.)
Epsarn, Davip S.
Study of occupational disease in hospitals. (Monthly Review
of U. S.Bur. of Lab. Statistics, Dec., 1917.) _
Supposed physical effects ¢f pneumatic hammer on workers in
Indiana limestone. (U. S. Public Health Reports, Vol. 33,
pp. 394, Mar. 22, 1918.)
Frorexnce, P. 8. : :
Methods for field study of industrial fatigue. (U. S. Public
Health Reports, Vol. 33, pp. 349, Mar. 15, 1918.)
GENTRY, J. A. .
Medical supervision of employes in large industries. (South-
ern Medical Jour., Vol, 11, pp. 115, Feb,, 1918.)
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Gresr BriraiN. Mepican ResEarcHE COMMITTEE. NATIONAL

Heavrr 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.)

HamruToN, Arice, M.D.

Industrial poisoning in Amer, anilin dye manufacture; poison-
ing from exhaust gas. (Mo. Rev., U. 8. Bur. of Lab. Stat,,
Vol. 3, pp. 517-533, Feb., 1919.)

Dinitrophenal poisoning in munition works in France. (Mo.
Rev. U. S. Bur. of Lab. Stat,, Vol. 7, Sept., 1918.)

HaminToN, AvicE, and VERRILL, CHARLES H.

Hygiene of printing trades, reprint 1918. (Bull, 209 ; Indus-
trial Accidents and Hygiene Series 12. United States
Bureau of Labor Statistics.)

Harris, Louss 1.

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. 32.

Industrial hygiene. (N. Y. Med. Jour., Vol. 107, pp. 928,
May 18, 1918.)

Relation of industrial hygiene to general practice. (N. Y.
Med. Jour., Vol. 107, pp. 928, May 18, 1918.)

Haynaursrt, E. R.

Sanitary supervision of industries. (Amer. Jour. of Public

Health, Boston, Mass., Vol. 8, pp. 301, Apr., 1918.)
Hiceins, E., Lanza, A, J., Laxzey, F, B., Ricg, Ggo. S.

Siliceous dust in relation fo pulmonary disease of miners in
Joplin District, Mo. Bull. 132, U. 8. Bureau of Mines.
{Includes list of Mines Bureau publications on mine acci-
dents and methods of metal mining, 1918.)

Hussazrp, S. D.

Occupational aflections of the skin. (N. Y. City Dept. of
Health Monthly Bull., Vol. 9, Feb., 1919.)

INTERNATIONAL Ass’N oF MEprcarn MusguMs, ANN ArBoRr, MICH.

Industrial poisoning in munition workers. Vol. 7, pp. 86,
Apr. 1, 1918,

LEe, FrED’K S,

The human machine and industrial efficiency. (Longmans,

Green & Co., 443 Fifth Ave,, N. Y., 1918, pp. 119.)
Lecer, T. M. _

Trinitrotoluene poisoning. (Mo. Rev., U. S. Bur. of Lab.

Stat., Vol. 7, Sept., 1918.)
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Maggs, L. B.

Practical standards for factory illumination. (Amer. Jour.

of Public Health, Boston, Mass., Vol. 8, pp. 363, May, 1918.)
Miier, T. G.

Sociologic and medical study of 400 cigar workers in Phila.
(Amer. Jour. of the Med. Sciences, Vol. 155, pp. 157, Feb,,
1918.)

Mitier, T. G., and SuytH, H. F.

Suggestlons for obv1atm0' the hazards of cigar manufacturing.

(Penn. Med. Jour., Vol. 21, pp. 360, Mar., 1918.)
Mock, Harry E.

Industrial medicine and surgery. (W. B. Saunders Co., W.

Washington Square, Fhila., Pa., pp. 400, 1918.)
Moore, B.

Need for industrial heslth service in factory and workshop
and prevalence of pulmonary phthisis. (Lancet, 423 Strand,
London, W. C., Vol. &, pp. 618, Nov. 9, 1918.)

NaTIoNAL INDUSTRIAL CONTERENCH BOARD.

Hours of work as related to output and health of workers.

(Research Report No. 12, pp. 69.)
Pricy, G. M.

Practical standards for factory sanitation. (Amer. Jour. of

Pub. Health, Boston, Mass., Vol. 8, pp. 288, Apr., 1918.)
RIcHARDSON, ANN4 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.)

Rozninsox, J. M.

Blindness from industrial use of 4 per cent. admixture of wood
aleohol. (Jour. of the Amer. Med. Ass’n, 535 N. Dearborn
St., Chicago, Ill.,, Vol. 70, pp. 148, Jan. 19 1918.)

Ross, H. C.

Occupatlonal cancer. (Jour. of Cancer Research, Williams &
Wilkins Co., 2419 Greenmount Ave., Baltimore, Md., Vol.
3, pp. 321, Oct., 1918.)

SEMPLE, S.

Health hazards to women as result of war emergency. (Penn

Med. Jour., Vol. 21, yp. 661, Aug., 1918.)
STENGEL, A.

Prevention of industria! diseases. (Penn. Med. Jour., Vol

22, pp. 486488, May, 1919.)
U. 8. Councit or Nat, DEreNse.

Control of diseases in establishments for the manufacture and

loading of h. e. 1918, pp. 15.
U. 8. Pusric HEALTH SERVICE.

Investigation of industrial fatigue by means of factory sta-
tistics. (U. S. Public Health Reports, Vol. 383, pp. 605,
Apr. 26, 1918.)
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D. MISCELLANEOUS, STATISTICS AND GENERAL THEORY.
1. War Injuries and Disabilities.*

AMER, ACADEMY OF Por. & S0C. SCIENCE, ANNALS,

Rehabilitation of the wounded. Publication No. 1238, Phila.,
Nov., 1918,

CaMus,

Physical and occupational re-education of the maimed. (Wm.
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,

Farres, JorN 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 care of the
disabled soldier. (Red Cross Institute for Crippled and
Disabled Men, New York, 1918.)

HarprEr, GrACE S.

Vocational re-education for war cripples in France. (Red.
Cross Institute for Crippled and Disabled Men, New York,
pp. 98, 1918.)

Hirscarrerp, G.

Tourvielle: A trade school for war cripples. (Red Cross In-

stitute for Crippled and Disabled Men, New York, 1918.)
Hopar, J. M., and Garsmg, T. H. v

War pensions and allowances. (N, Y., Hodder & Stoughton,

1918, pp. 463.)
HUNTER, ARTHUR.

Pensions and insurance for our fighting men. (Munsey’s, pp.

418-423, Dec., 1917.)
Hongg, J. M., and Garsipg, T. H.

War pensions and allowances. (London, Hodder & Stough-

ton, 1918, pp. 463.)
Mackzy, 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 iz available. Only the
more important titles are given below, however.
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war and industrial cripples. (Penn. Med. Jour.,, Vol. 22,
pp. 473-47%, May, 1919.) :
MceDiLL, JouN R.

Lessons from the enemy. How Germany cares for her war
disabled. Medical War Manual No. 5. (Lea & Febiger,
706710 Sansom St., Phila., Pa., pp. 262, 1918.)

McKEewzIig, R. T. :

Mechanical aids to recoastruction, (Penn. Med. Jour., Vol.
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.)

McMurtrig, Dovaras 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 Maemillan Co., 66 Fifth Ave,
New York, 1918.)

Evolution of national systems of vocational re-cducation for
disabled soldiers and sailors. Bull. 15, Re-education series
3, Federal Board for Voeational Training. Red Cross In-
stitute for Crippled and Disabled Men, New York, pp. 319,
1918. ] '

Reconstructing the crippled soldier. (Red 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, Vol. 5, pp. 229-236, Dec., 191%7.)

MitcHELL, JOHN.

Vocational rehabilitation for crippled industrial workers.
(Report, Fifth Bienn'al Conf. of the Catholic Charities.
Cat)holic University, Washingion, Sept. 15-18, 1918, pp.
16.

Mozr1s, BERT J.

The industrial restoration of disabled soldiers. (Indus. Man-
agement, Vol, 56, pp. 477-481, Nov., 1918.)

NATIONAL SOCIETY FOR VoCsTIONAL EpucaTroN. :

Problems of administerirg the federal act for vocational edu-
cation. Pp. 83.

23
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PEersons, W. FRANK,

The soldiers’ and sailors’ families. (Annals, Amer. Acad.

of Pol. and Soc. Sei., Vol. 77, pp. 171-184, May, 1918.)
ReppiNg, 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. (Red
Cross Institute for Crippled and Disabled Men, New York,
pp. 11, 1918.)

Rusivow, I. M.

Statistical consideration of the number of men crippled in
warand disabled inindustry. (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.)

SEVENTH CONFERENCE OF IND. PHYS. AND SURGEONS, PHILA., PaA.

The problem of physical reconstruction and industrial re-
habilitation of the war and industrial cripple. (Penn. Med.
Jour. (several papers read), May, 1919.)

SmitH, HOKE.

Rebuilding the injured soldier. (Forum, Vol. 60, pp. 572—

580, Nov., 1918.)
Tobp, 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. or 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.)
WoLre, S. HERBERT.

Governmental provisions in U. 8. 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.) .

R. Economics.
BrowxNE, L. A,
Wages and cost of living. (Forum, Vol. 60, pp. 319-332.)
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CogHLAN, TiM0oTHY A.

Labor and industry in Australia. (New York, Oxford Univ.

Press. In 4 vols.)
Crize, GEo. W,

The fallacy of the German state philosophy. (Doubleday,

Page & Co., Garden City, N. Y., pp. 32, 1918.)
DrypEN, F. F.

The government and wage-earners’ insurance. (North Amer-

ican Review, Vol. 207, pp. 863-867, June, 1918.)
Hupson, W. M.

How to determine the cost of living in an industrial commu-
nity, (Industrial Management, Vol. 56, pp. 185-192,
Sept., 1918.)

MANSBRIDGE, ALBERT. .

The education of the working classes. (Contemporary Re-

view, Vol. 630, pp. 684—694, June, 1918.)
MiLcLER, G. R.

Social insurance in the T. 8. (Chicago, McClurg, pp. 136,
1918.)

NATIONAL INDUSTRIAL CONFERENCE BOARD.

Wartime changes in the cost of living. (Report No. 9, Na-
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pp. 541.) -
WzuLE, L. B. '
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3. Hociology.
Burcw, H. R, and ParTERsoxn, S. H.
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ByixvaroN, Margarer F.,
The normal family. (Annals, Amer. Acad. Pol. and Soc. Sci-
ence, Vol. 77, pp. 13-R%, Apr., 1918.)
Toop, A. J.
Theories of social progress. (New York, Macmillan, 1918,
PP 5%9.)
NorrHCOTT, CLARENCE H.
Au;(ga;ian social developraent., (New York, Longmans, pp.
Scroaas, Jos, W.
Social problems. Univ. ¢f Okla. (Univ. Bull. N. 8. 12%,
pp. 16.)
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4. Statistics.

AwmERTCAN LaBOR YEAR Boox, 1917-18. - .

Edited by Alexander Trachtenberg. (New York, The Rand
School of Social Science, 1918, pp. 384.)

COMMITTEE ON STATISTICS OF THE AMERICAN MEDICO-PsYcHO-
106IcAL Asy’N. In collaboration with the Bureau of Sta-
tistics of the Nat’l Committee for Mental Hygiene,

Statistical manual for the use of institutions for the insane.
(New York, Bureau of Statistics, The National Committee
for Mental Hygiene, pp. 40, 1918.)

Korzew, Joux (comp. and editor).

The history of statistics. Volume commemorative of the Y5th
anniversary of the American Statistical Association. %73
pages. (Published by Macmillan Company, N. Y., for the
Association, 1918.)

Larr, Joux A.

Scope and methods of investigation. (Amer. Labor Leg. Rev.,
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5. Other.
EcovoMic WorLp.
History of steam boiler and fly wheel ins. in the U. S. (Econ.
World, N. 8., Vol. 17, pp. 205, Feb. 8, 1919.)

E. BibriograPHICAL NOTES,

NatioNAL WoRRMEN’S COMPENSATION SERVICE BUREAU, LIBRARY
oF. Weekly bulletin. Bibliography for current literature in
workmen’s compensation and allied subjects. (National W.
C. S. Bureau, 13 Park Row, New York City.)

TrE JourNAL oF IND. HYGIENE AND ABSTRACT OF LITERATURE.
New periodical giving some fine material pertinent to the
subject of industrial hygiene. In addition to articles, gives
abstract of the current literature of the subject.
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Frankford Arsenal, Philadelphia, Pa.
@*Qct, 22, 1915 Van Tuyl, Hiram 0., Ezaminer, New York
Tns. Dept., 165 Broadway, New York.
M*0ct. 27, 1916 §Waite, A. W., Aetna Life Ins. Co., Hartford,
Conn.
W*Oct, 27, 1916 Waite, Harry V., Travelers Ins, Co., Hartford,
Conn.
May 23, 1919 Warren, Charles S., Chief Statistician, Ocean
Accident & Guarantee Corp., 59 John St.,
New York.
Nov. 15, 1918 Wilkinson, Albert E., Statistician, Standard
Accident Ins. Co., Detroit, Mich.
*Qct. 22, 1915 Williamson, W, R., Assistant Actuary, Life
Dept., Travelers Ins. Co., Hartford, Conn.
*Oct. 22, 1915 Wood, Donald M., of Childs, Young & Wood,
: Insurance Exchange, Chicago, IlL
*Qct. 22, 1915 Woodman, Charles K., Chief Accountant,
Ocean Accident & Guarantee Corp., 59 John
St., New York.
SCHEDULE oF MEMBERSHIP, May 23, 1919,
Fellows, | Assoclates. Total
Membership, November 15, 1918 .......... 145 41 186
By withdrawal ........................... 4 — 4
141 41 182
Additions:
By election, May 23,1919............... 4 3 7
By reinstatement ............ 0o — 1 1
Membership, November 15, 1918 .......... 145 45 90
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ABSTRACT FROM THE MINUTES OF THE MEETING,
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 AM.
The roll was called showing the following forty-six Fellows and
twelve Associates present: .

FELLOWS.

Brick Frsuen ~ LusIin
BLANCHARD FrLyNN Magoux
Bropiy FoNDILIER . MELTZER
Buck (G ARRISON MICHELBACHER
BupLona GouLp Moir
BURHOP GramaM, T. B. Moozrg, G. D.
CAMMACK Granam, W. J. MowBrAY
CoNwAaY GrEENZ NIcHOLAS
Craig, J, D, Harcu Oris
CruM HucHES Ryan
Davis Hont SENIOR
DEARTH Jacrsexw, C. W. WHITNEY
DEUTSCHBERGER KriLy Worrg, S. H.
Dousrin Kixne WOODWARD
Duxnvar Korr -
FARRER LEsSLIE

ASSOCIATES.
ACKERMAN KIRRPATRICK SPENCER
DoRWEILER NEwWELL Waire, H. V.
ELSTON OUTWATER WARREN
Jacksow, B, T. Raywmn WoopMAN

The President’s address was 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 I1I of the Constitution:—

" Gregory C. Kelly, General Manager, Pennsylvania Compen-
sation Rating and Inspection Bureau, Philadelphia, Pa.
Alfred McDougald, Accident Manager, Phoenix Assurance

Company, London, England.
Frederick Richardson, United States Manager, General Acci-
%ent, Fire and Life Assurance Corporation, Philadelphia,
a,
Archibald A. Weleh, 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-
teenth and Subsequent Censuses, will materially advance casualty
insurance science, and will help especially to solve mumerous
rate-making and administrative problems in that science.

“Therefore be it unanimously resolved by the Casualty Actu-
arial and Statistical Society of America that—

“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.

“2. 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, (¢) 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 States Public Health Service in accord-
ance with an approved, uniform nomenclature and classification
- of such diseases and accidents, and through voluntary co-
operative arrangement between the United States Public Health
Service and the several hospitals or other reporting institutions.
It 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 econonic and social importance to warrant
tabulation and pubhcatlon It 18 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, ete.

“ Furthermore be i resolved: That a copy of this resolutiop be
sent to the Director of the Census, to the Surgeon General of the
United States Public Health 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.)

ARTICLE 1.—Name. This organization shall be called THE
CASUALTY ACTUARIAL AND STATISTICAL SOCIETY OF AMERICA.

AxricLe IT.—Object. The object of the Society shall be the
promotion of actuarial and statistical science as applied to the prob-
lems of casualty and social insurance by means of personal inter-
course, the presentation and discussion of appropriate papers, the
collection of a library and such other means as may be found
desirable.

The Society shall take no partisan attitude, by resolution or
otherwise, upon any question relating to casualty or social insurance,

ArTIcLE IT1—Membership. The membership of the Society
ghall 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 thar one negative vote he or
she shall become a Fellow on passing such final examination as the
Council may prescribe. Otherwise no one shall be admitted as
a Fellow unless recommended by a duly called meeting of the
Council with not more than one negative vote followed by a ballot
of the Society with not more than four negative votes and not less
than twenty affirmative votes.

Any person may, upon nomination to the Council by two Fellows
of the Society and approval by the Council of such nomination with
not more than one negative vote, become enrolled as an Associate of
the Society provided that he shall pass such examination as the
Council may prescribe. Such examination may be waived in the
case of a candidate who for a period of not less than two years has
been in responsible charge of the statistical or actuarial department
of a casualty insurance 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.

ArticLe I1V.—Officers and Council. The officers of the Society
shall be a Pregident, 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.

ArticLE V.—Election of Officers and Council. The officers shall
be elected by a majority ballot at the annual meeting for the term
of one year and two members of the Council shall, in a similar
manndr, be ennually elected to serve for two years. The President
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and Vice-Presidents shall not be eligible for the same office for
more than two consecutive years nor shall any retiring member of
the Council be eligible for re-clection at the same meeting.

Arricre VI—Duties of Officers and Council. The duties of the
officers shall be such as usually appertain to their respective offices
or may be specified in the by-laws. The duties of the Council shall
be to pass upon candidates for membership, to decide upon papers
offered for reading at the meetings, to supervise the examination
. of candidates and prescribe fees therefor, to call meetings, and,
in general, through the appointment of committees and otherwise,
to manage the affairs of the Society.

ARTICLE VII.—Meetings. There shall be an annual meeting of
the Society on such date in the month of November as may he fixed
by the Council in each year, but other meetings may be called by
the Council from time to time and shall be called by the President
at any time upon the written request of ten Fellows. At least two
weeks notice of all meetings shall be given by the Secretary.

ArTICLE VIIL.—Quorum. A majority, or seven members, of the
Council shall constitute a quoium. Twenty Fellows of the Society
shall constitute a quorum.

Arxrici® IX.—FEzpulsion or Suspension of Members. Except
for non-payment of dues no member of the Society shall be expelled
or suspended save upon action by the Council with not more than
one negative vote followed by a two-thirds ballot of the Fellows
present and voting at a meeting of the Society.

ARTICLE X, —Amendments. This constitution may be amended
by an affirmative vote of two-thirds of the Fellows present at any
meeting held at least one month after notice of such proposed
amendment shall have been sent to each Fellow by the Secretary.

BY-LAWS,
(As AmEexpED OcCTOBER 27, 1916.)

ARTICLE I.—Order of Business. At a meeting of the Society
the following order of business shall be observed unless the Society
votes otherwise for the time being:

. Calling of the roll. ‘

. Address or remarks by the President.

. Minutes of the last meeting. )

. Report by the Council on 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.

10. Reading of papers.

11. Discussion of papers. ,

ARTICLE IT.—Council Meetings. Meetings of the Council shall

O - ¢; H> 0O 20 |
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be called whenever the President or three members of the Council
5o 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 te 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.—Duttes of Officers. 'The President, or, in his
absence, one of the Vice-Presidents, shall preside at meetings of the
Society and of the Council. At the Society meetings the presiding
officer shall vote only in case of a tie, but at the Council meetings
he may vote in all cases.

The Secretary-Treasurer shall keep a full and accurate record of
the proceedings at the meetings of the Society and of the Counecil,
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 Mexico, who shall pay five
dollars at the times stated.

It shall be the duty of the Secretary-Treasurer to notify by mail
any Fellow or Associate whose dues may be six months in arrears,
and to accompany such notice by a copy of this article. 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.

ARTICLE V.—Amendments. These by-laws may be amended by
an affirmative vote of two-thirds of the Fellows present at any meet-
ing held at least one month after notice of the proposed amendment
ghall have been sent to each Fellow by the Secretary.
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RurLEs REGARDING EXAMINATIONS FOR ADMISSION TO
THE SOCIETY.

(As AMENDED May 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, which may be obtained from the Secretary-
Treasurer. No applications will be considered unless received be-
fore the fifteenth day of March preceding the dates of examination.

3. A fee of $5.00 will be charged for admission to examination.
This fee is the same whether the candidate sits for one or two parts
and is payable for each year fn which the candidate presents himself.
Examination fees are payable to the Secretary-Treasurer and must
be in his hands before the fifteenth day of March preceding the
dates of examination,

4. The examination for Associateship consists of four parts.
Not more than two parts can be taken in the same year and no
credit will be given for the passing of any part unless all previous
parts have been passed during the same or previous years. If a
candidate takes two parts in the same year and passes in one and
fails in the other, he will be given credit for the part passed.

5. In the case of applicants not less than thirty years of age,
who have had not less than five years’ experience in actuarial or
statistical work in insurance offices, the Council may, upon receipt
of satisfactory evidence of general education, waive the passing of
Parts I, IT and III 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
i divided into two parts. Nocandidate will be permitted to present
himself for Part II unless he has previously passed in Part I or
takes Parts I and II in the same year. If a candidate takes both
parts in the same year and passes in one and fails in the other,
he will be given credit for the part passed.

7. As an alternative o tte passing of Part II of the Fellow-
ship examination, a candidate may elect to present an original
thesis on an approved subject relating to casualty or social insurance.
Candidates electing this alternative should communicate with the
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Secretary-Treasurer as to the approval of the subject chosen. All
theses must be in the hands of the Secretary-Treasurer before the
first Thursday in May of the year 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 inay, with the ap-
proval of the Council, be printed in the Proceedings.

8. In Part IT of the Fellowship examination the papers will be so
arranged that it will be necessary for the candidate to write on only
three of the four prescribed topics in order to obtain full credit.

9. Special atiention is called to the following important exception
to the above rules effeciive asrespects the year 1920. Examinations
will be regularly held in May, 1920, but in the case of candidates
for Associateship presenting themselves at that time the passing of
Parts I and IT will be waived and the candidates will be required to
take Parts IIT and IV only. Commencing with 1921, candidates
for Associateship will be expected to pass in all four Parts of the
Syllabus.

SYLLABUS OF EXAMINATIONS.

For Enrollment as Associate.

Part I:
1. Elementary algebra up to and including the binomial
theorem.
2. Elementary plane trigonometry including the wuse of
logarithms.

3. Elementary plane analytical geometry.
4. Double entry bookkeeping.
Part II:

1. Advanced algebra.

2. Elementary differential and integral ealculus.

3. Elementary calculus of finite differences.

4, Theory of probability and least squares.

Part II1:

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
gimpler 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.: Pergonal accident, health, liability, workmen’s
compensation, fidelity, surety, plate glass, steam boiler,
buréglary, fly wheel, automobile, workmen’s collective,
credit. :
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3. Practical problems in insurance accounting and statisties,
including the preparation of annual statements.

4. Insurance law, including the more important statutes of the
United States and Canada relating to casualty insurance.

For Admission as Fellow.
Part I:

1. Calculation of premitms 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-
ties relating to population, mortality, invalidity, sickness,
unemployment, old age and allied matters.

3. Systems of invalidity, old age and unemployment insurance.

4. Caleculation of premiums for and valuation of pension funds.

A copy of a pamphlet entitled “Recommendations for Study?”
may be obtained upon application to the Secretary-Treasurer.
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EXAMINATIONS OF THE SOCIETY.

ExAMINATION COMMITTEE.

G. F. MIcHELBACHER (CHAIRMAN).

In Charge of In Charge of
Associateship Ezaminations. Fellowship Examinations.
Epwin W. Korr (CHAIRMAN), E. 8. CogswELL (CHAIRMAN),
Mervyx Davrs, Wirriay H. Burnoe,
FraNk R. MULLANEY. Evererr S. FALLOW.

EXAMINATION FOR ENROLLMENT AS ASSOCIATE.
May 7, 1919.
Part ITI. FirsT PAPER,

Time: 9.30 until 12.30 o’clock.

1. Obtain the probabilities that of two lives, (2) and (g): (e) at
least one will survive n years, (D) both will die within n years, (c)
the first death will occur in the nth year.

2. Define the “ force of interest” (&) and establish the relations
between 7, v and &.

3. Comment on the prevailing high wages for labor. Is it a good
thing for society in general? For employers in general? For an
individual employer?

4. Distinguish between: (@) normal correlation, (b) partial cor-
relation, (c¢) spurious correlation.

5. Answer 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.

() Define the phrase “expectation of life” and obtain a for-
mula giving its value.

6. Obtain an expression for the value of a»l 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 I1I. SECOND PAPER.
Time: 1.30 until 4.30 o’clock.

9. Establish the relations between the commutation functions:
D,N,S,C, M and R.

10. If a5 = and a5 ==y, find ¢ in terms of 2 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 “full 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-
ments. Find the expression for the amount of each installment so
that the lender may receive a return of interest at the rate ¢ on his
investment throughout the {en year period, it being understood that
he can only reinvest the payments to him at a lower rate 7',

15. What points of superiority have bank notes over government
paper money?

16, What tests would you apply to determine whether you were
dealing with a stable, homogeneous, statistical series?

Parr I'V. FIrRsT PAPER.

Time: 9.50 until 12.30 o’clock.

1. Describe briefly the underwriting features of Credit Insur-
ance. What is the basis of the premium charged? What informa-
tion i3 mecessary properly to determine the desirability of such
risks ?

2. Illustrate the following table graphically:

NuuBeR oF Davs T.osT Prr 1,000 THREE HUNDRED DAY WORKERS.

Accldents Resulting In
Industry. I
Deatn. | Disbiity. | Dhbiiy,
Iron and steel industry ........... .7.0 3.2 2.1
Machine building................ 1.9 2.1 11

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 “weight™ the prices of the several items in com-
pl}lltir?lg an index number for a representative list of articles, and
why ¥

Y. As regards casualty companies, state what percentage is ap-
plied to the premiums in force for the purpose of ascertaining the
unearned premium reserve on: (¢) Annual policies, (b) policies
running for more than one year.

8. A compensation act is amended to include & new group of
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-
atives ” 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 “standard limits> 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 Year. Price of Gold Average

in Greenbacks. Wages. in Greenbacks. ‘Wages.
1862 113 104 1871 112 184
1863 145 119 1872 112 1856
1864 203 142 1873 114 183
1865 1567 155 1874 111 176
1866 141 164 1875 115 163
1867 138 167 1876 112 163
1868 140 170 1877 105 143
1869 133 179 1878 101 142
1870 115 179 1879 100 139

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 ag the nature of the injury requu‘es ? (b) “such as is
required or requested by the employee,” from the standpoint of:
(1) the employee’s interest, (2) the employer’s interest, (3) the
interest of commurity 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 necbssary For the preparation of the annual
statistical review of the accident experience of: (choose one topic)
(a) a state industrial accident commission, (b) a workmen’s com-
pensation commission, (¢) the employers’ liability and workmen’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 descrlbe,
the processes necessary to the preparation of a finished publication.

15. Describe the schedules required by several Imsurance 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 voluntarily 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 FOR ENROLLMENT AS FELLOW.
Max 7, 1919,
Part I. FirsT PAPER.
Time: 9.30 until 12.30 o’clock,
(Candidates may omit two questions.)

1. (a) State briefly the prasent law of one of the States pertain-
ing to the computation of reserves for workmen’s compensatlon
insurance. :

(b) State the authorized method of computing reserves for
Schedule “Z” for one of the States which requires Schedule “Z”
to be filed.

2. How are the present automobile liability and property damage
rates computed for cars of the private pleasure type?

What has been the basis in 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 mvestlgatmg claims under personal accident
insurance for: (a) death losses, (b) weekly indemnity payments.

4, State and give your reasons 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-
gurance.

7. It 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) If so, what is the direction of the change and what is the
impelling force?

(¢) Name at least three States in which your answers to (@)
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
benefits 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. (@) What has been the effect of war time industrial con-
ditions on workmen’s compensation experience as a whole.

(6) How have industrial conditions affected the underwriting
exhibits of the carriers and what should they look forward to as
reactionary effects?

ParT I. SrcoND PAPER.
Time: 1.30 until 4.30 o’clock.
(Candidates may omit two guestions.)

11. Are United States Liberty Bonds good investments for
casualty ineurance companies, and might all of the capital and
surplus of & 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 casually 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 catefully considerad in purchasing securities for a cas
ualty insurance company. (live 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 & 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 argumbents 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 circumstgnces 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 nsed as a basis in determining the pure
premiums from which the rates now in force in most States were
determined : (2) Why was tkis 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 II. 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 IT 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
go 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
choosé 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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Toric 1: PrINCIPLES AND HISTORY OF SOCIAL INSURANCE,

1. (a) What is social insurance ?

(b) What effect will the unsettled conditions and industrial un-
Test 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 investigated social insurance.
Give a brief account of one of these investigations.

Toric 2: CoMPILATION AND USE oF CENSUS OR OTHER GOVERN-
MENT STATISTICS RELATING TO POPULATION, MORTALITY,
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 sickness
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.

Toric 3: SysTEMS OF INVALIDITY, OLD AGE AND UNEMPLOYMENT
INSURANCE,

5. Discuss the following points in connection with a system of
unemployment insurance: (a) General plan, (d) factors affecting
premium rates, (¢) 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 PREMIUMS FoR AXD VALUATION OF
PENsioON FUxDs.

7. An association for thirty years 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 fifteen years. No provision has been made for repaying
contributions in case of withdrawal or death. Qutline the work
which must be done to make a valuation of the fund.

8. Discuss the following points in connection with a pension
schedule which is to be started for a large bank: (a) Beneficiaries,
(b) amount of benefits, (¢) age of retirement, (4) length of serv-
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ice, (&) cases of total and permanent disability before requirements
in connection with age retircment and length of service have been
fulfilled, (f) temporary disability.

Parr II. SErcoND PaPpER.
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 Part II of the Fellowship examinations are required to
write on only three of the four prescribed topics, in order to cbtain
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
must be careful to limit yonrself to the questions on these topics
both in the morning and affernoon examination.

Toric 1: PrINCIPLES AND JI1STORY 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.

Toric 2: ComprLaTION AND USE oF CENsUS OrR OTHER GOVERN-
MENT SrtarTisTICS REIATING TO PoPULATION, MORTALITY,
INvaLIDITY, SICENESS, UNEMPLOYMENT, O1D AGE AND
AL1IED MATTERS.

11. The teport of Provost Marshall General Crowder on the first
draft contains the following figures:

Total Examined Physically Ratlo to Total
Physlcally. Qualified. Examlined.
Alabama .................. 47,867 36,399 75.98
Georgia.............oonnu 65,946 46,394 70.35
Massachusetts.............. 83,796 54,067 64.52
Connecticut................ . 20,002 15,675 53.70
New York......oovvvnn.. 322,082 293,754 69.47
Pennsylvania .............. . 161,223 - 86,029 53,33
California ....... e © 95,647 70,614 73.83
Towa..ooovvveviniiall © 40,961 31,875 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 by registration area as used in the
Bureau of Census Mortality Statistics?
25
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(&) Name three States in different sections of the country that
are included in the registration area.

(¢) Discuss briefly the information contained in one of the fol-
lowing: (1) Bureau of Census Mortality Statistics, (2) Monthly
Review Bureau of Labor Statistics.

Toric 3: SYsTEMS OF INVALIDITY, OLD AGE AND UNEMPLOYMENT
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.

Toric 4: CALCULATION OF PREMIUMS FOR AND VALUATION OF
Pexnston Fuxps.

(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 to 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: (@) Voluntary withdrawals from the force, (b)
cases of temporary disability.

17. (a) What is the so-called pension method?

() 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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