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THE PREVIOUS ~¢~EETI~G. 

:ESS:ENTIALS OF FA:~t:ILY STATISTICS--EDWII~" W. KOPF. 

VOL. V, PAG~ 64. 

~VRITTEI~ DISCUSSION. 

MR. L. W. HATCH : 

One of the encouraging signs of progress in the field of sta- 
tistics of late is the increasing number of studies of sources and 
methods for particular subjects, as distinguished from treatises on 
statistical sources and methods in general. Progress toward more 
adequate statistical material, better methods of handling it, and 
more effective presentation of results, is bound to be aided, and is 
in the long run largely dependent upon such specialized studies. 
As an example of such a study, l~[r. Kopf's paper on the Essen- 
tials of Family Statistics is, therefore, to be welcomed. Further- 
more, this paper has additional interest from the fact set forth in 
a footnote to the title that the paper is an excerpt from a manual 
which the author has in preparation on Essentials of Social Sta- 
tistics, a title of sufficiently broad implication to indicate a very 
ambitious undertaking, involving, it would seem, a whoIe series of 
studies of individual subjects like this one of family statistics 
which is before us. 

I shall put my comments on Mr. Kopf's paper under two heads, 
first, as to substance, and second~ as to manner of presentation. 

As to substance, the paper is mainly an enumeration and critical 
description of classes, sources and arrangement of statistical data 
relating to the family. For such a presentation in a s~a~istical 
"manual," a prime quality to be expected is fullness of treatznent. 
On this score I have only favorable comment to offer here. One 
cannot fail to be impressed by the extent and detail of knowledge 
of the subject which the author displays, knowledge based evi- 
dently on both original study of his subject and acquaintance with 
literature concerning it. I must confess that my ow~ knowledge 
of the field has not been sufficient, nor have I had riffle to make 
critical investigation for the purpose of this discussion, to enable 
me to judge the matter fully, but to the best of my ~udgment, ]~[r. 
Kopf's presentation is exhaustive. 

In two aspects, however, the substance of Mr. Kopf's paper does 
not impress me so favorably. One of these has to do with those 



DESCUSSION. 321 

portions of the paper which present fundamental analyses of sub- 
jects as bases for classifications of material. :Here there is occasion- 
ally evidence of loose generalization, and obscure statement. Of 
several examples of what I refer to which might be cited, only one 
is here noted. On p. 65 is l~he statement without supporting evi- 
dence or reasoning, that "N.) other social units (besides the fam- 
ily) woulcl be possible without the basic social unit of the family." 
If  this means that all other Social units are built up upon family 
units, it is a generalization which is not true. There is one sense 
in which it is true, namely in the sense that the family is the means 
of reproducing individuals, s0 that without it there would be no in- 
dividuals to form social unit:s. If  that is the idea intended, it is 
obscurely and ambiguously ezpressed, in addition to being a truism 
hardly worth stating. 

A second criticism of the substance of ~[r. Kopf's paper which I 
am moved to make has to do with a number of statements concern- 
ing the significance of the different kinds of family statistics for 
the actuary and insurance ~,.tatistician. These are for the most 
part so brief and have so much the character of mere addenda at 
the close of discussion of the various topics as to weakeu their 
force. In view of Mr. Kopf's announcement that his Manual of 
Social Statistics is designed for use of persons intending to become 
associates of the Casualty Actuarial and Statistical Society, this is 
particularly unfortunate. I t  would seem as though for that pur- 
pose greater pains and space should have been devoted throughout 
his paper to this aspect of his material. 

Turning from substance t(, manner of presentation, it must be 
said that Mr. Kopf's paper is open to really serious criticism. 
Without the least inclination to be captious, and solely with a de- 
sire to be helpful, I feel that I must speak rather frankly. To put 
the matter in a word, the pa~er suffers not a little from inaccurate 
and incorrect use of words~ clumsy sentence construction, and 
obscure language. Here are ~ome examples of such defects. 

On p. 68 is the expression "Auxiliary statistical facts on mar- 
riage . . . are at present articiputions," which a more accurate 
use of words would render, "Auxiliary statistical dat~ on mar- 
riage . . . can only be anticipated at present." 

On p. 65 it is said "Through it (the family) the individual is 
brought from a disintegrated state into elementary ethical rela- 
tions," in which "disintegrated" is incorrectly used for "isolated." 

On p. 70 is this sentence: "I t  is hoped that they will meet the 
social statisticians fraternally by giving the proposal the most 
serious consideration, thus to show their appreciation of one of our 
vital needs," the last clause of which is of most clumsy (if not quite 
incorrect) construction, the ~bvious remedy being to change the 
words ~'thus to show" to '~ and thus show." 

On p. 71 following and in explanation of the statement that 
"the sacrifices and hardships entailed by marriage and the obhga- 
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tions of family are a powerful cultural and selective force" is this 
sentence: "They insure the persistence of ethical characters in 
rugged individuals who take upon themselves this primary form of 
human association, and virtually guarantee the elimination from 
the race stream of some of the ethically unfit, by means of the 
' defense reaction' of individual selfishness engendered in the latter 
individuals by the prospect of sacrifice." I t  certainly requires 
more than one reading to free the meaning of the latter part of 
that sentence from obscurity. 

These shortcomings of language may perhaps be regarded by 
some as not of major importance. NeverSheless, of all the sciences, 
statistics should aim at the highest standards of clear and accurate 
expression, and to maintain such should be a constant endeavor of 
our Society. Both for this reason, and because I regret to see so 
rich material as Mr. Kopf's paper contains, marred in the presen- 
tation, I have been impelled to inject some literary criticism into 
this discussion. 

~ R .  ev.oRG~. B. B U C k :  

Mr. Kopf's paper, while of particular interest tm the social sta- 
tistician and developed largely from his viewpoint, presents a sub- 
ject which I believe will demand of the actuary increasing attention 
in the future. The need for adequate social statistics in this coun- 
try is especially appreciated by those actuaries who are at present 
confronted with the necessity of adapting for use the meagre data 
of thls kind that are available, in an endeavor to meet in some 
practical fashion the requirements imposed by certain existing 
social legislation. 

When consideration is given to the probable future development 
of various forms of social insurance, the value of laying a sound 
foundation for the compilation of required data as outlined by Mr. 
Kopf becomes doubly apparent. Such statistics will, undoubtedly, 
afford a basis for testing the actual operation of considerable social 
legislation and for prognosticating its future development. As a 
result, more careful and scientific work in the preparation of such 
le~slation will be possible and a considerable amount of exper- 
imenting in this field, which is now necessary may be avoided. 

Mr. Kept presents a very careful and scholarly exposition of the 
scope and requirements of this field of statistics. I feel that there 
is little that I can add, unless it be from tha~ point of view with 
which I am most familiar, that is, from the point of view of the 
actuary of an employee's benefit or pension fund. Mr. Kopf 
refers ~o the fact that family statistics are fundamental to the 
practice of compensation insurance. They are similarly funda- 
mental to the scientific operation of the majority of pension and 
benefit funds. 

The public expects every policemen's and firemen's pension fund 
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to provide pensions for widows and orphans. Public employees 
in other occupations, involving similar or extra hazards expect to 
be covered by like benefits. These benefits many times cover, not 
only payments on account of accident, similar to compensation 
benefits, but supplementary benefits on account of disability or 
death through other causes. Many of the large industrial funds 
offer as complicated a system of benefits. To make valuations of 
these funds, the probabilitie's of marriage and remarriage, the 
probability of issue, the number and ages of children within family 
groups, related to ages of mother and father should all be available. 

A wealth of information on this subject in this country would 
now be accumulating, had such funds been operating scientifically. 
Unfortunately, however, the usual procedure in the history of 
these funds has been not to make actuarial valuations of cost, and 
therefore no need for recording basic statistics has been felt. In 
the future, as more scientific methods of operation are adopted, 
both the municipal and indu,~trial fund are going to furnish val- 
uable sources for these data. The statistics of the Scottish Widow's 
Fund as prepared by Mr. ttewat, are ~. notable example of the val- 
uable data along these lines, which might be available through the 
proper operation of the benefit fund. 

At the time of the valuation of the New York City pension 
funds in 1914=-1916, no general data could be found upon which 
to predicate a valuation of a fund providing pensions to children 
who might be left by an employee dying in service. The United 
States census compilations presented no data such as are suggested 
by /Cir. Kopf to furnish a ba~'ds for work of this character. The 
data which could be obtained in relation to workmen's compensa- 
tion did not cover the problem. The only data available which 
would furnish a basis for such a valuation were those collected in 
connection with European benefit funds. Fortunately, the New 
York Service was of a size to justify the preparation of a complete 
set of tables to use as a basis for deriving the various probabilities 
needed in the valuation of benefits to the families of employees. 
In connection with the reorganization of the New York City funds, 
an adequate system of recording data will be installed and these 
tables will be ~dded to and corrected as the experience develops. 

I note that Mr. Kopf states that he will discuss the analytic 
processes and the graduating and testing of data in an additional 
and later paper. I hope he ~!11 also give us an indication of the 
general form of the tabulations of data which he believes should 
be made. Such a discussion will be of great value because the 
processes employed become somewhat intricate if we are to obtain 
results such as Mr. Kopf recommends. The practical use of the 
data after being obtained is ~,vmewhat complex and tedious. I 
know of cases, where, after ob';aining the major part of the data 
required for use, the calculator has abandoned his basis in favor of 
some arbitrary assumption which would facilitate his calculations, 
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either because of t ie lack of time or because he is not familiar with 
the procedure that might have been followed. 

The desire to follow the path of least resistance, or unfamiliarity 
with processes of tabulations and calculations often causes those 
not primarily concerned with the use of data, to discard certain 
valuable collections as a by-produc~. I mention "by-product" in 
the sense of data of possible future value for which there is no im- 
mediate need, ~hieh is collected along wiVh other information 
actually required, with the idea in mind that its collection does 
not involve any additional expense, and yet may make available 
for future tabulations and use, data which might otherwise be lost. 

I believe that thework that Mr. Kopf is accomplishing through 
this paper and the one proposed will be valuable to both the student 
and actuary who may undertake statistical work of this character. 

~fR. BRUCE D. MUDGETT : 

Mr. Kopf's paper on "Essentials. of Family Statist~ics" .is 
planned as part of a manual on social statistics for the use of stu- 
dents preparing for the examination of the society. The scattered 
and fragmentary character of the statistical materials which are 
needed for these examinations has made imperative the preparation 
of such a manual if students from widely separated parts of the 
country are to have access to the facts. The paper will be con- 
sidered in the light of its fulfillment of this purpose. 

Such a manual, or textbook, should first attempt to give the stu- 
dent a broad general view of the field, and should then deal with 
specific details with reference only to their relationship to, or bear- 
ing upon, the larger aspects of the subject. I t  should, in short, 
present a fundamental theory as a basis for the study of particular 
s~atistical practice. 

The principle here stated has been adhered to in Mr. Kopf's 
paper, which deals with social statistics of the family. The dis- 
cussion is devoted mainly to three phases of the subject, family 
formation, family disintegration, family functioning. I t  presents 
under the three subdivisions the sources of materials; statistical 
particulars available and needed; and tabulations and ratios used 
to throw each problem into relief and does not confine itself to data 
of value solely to the insurance actuary or statistician. The ref- 
erences to fuller discussions by other authors are valuable in a 
paper of this character. 

Considering the paper from the standpoint of the student, its 
compactness, though necessitated by its brevity, may offer a dif- 
ficulty, in that the particular problems in which the student is most 
interested, especially the insurance problems, are not discussed at 
sufficient length. Possibly the fuller discussion might be ,made a 
part of the present paper, possibly continued in another and more 
advanced textbook. The following is an illustration: birth st~ 
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tistics are stated to be value.ble to the insurance statistician for 
computing the "exposed to risk," or population, at ages under five 
years for the construction of life tables. For the prospective actu- 
ary who is not already worki:ag in an insurance Office and on just 
such a problem, the presentation will be inadequate, and to famil- 
iarize himself with this use of birth statistics the examinee must 
go to other sources. This he will in many cases be unable to do. 
Students who have this preliminary knowledge of the method of 
constructing a life table will be much less troubled by the mazes of 
actuarial formulse with which he meets in the actuary's office. 

This statement is intended less as a criticism of the present 
paper than as a plea that the further work be done and that the 
methods of utilizing such statistics in insurance offices be made 
more generally available. The present paper is a scholarly piece 
of work and has made the proper approach to the subject. 

?~R. EDWIN W. KOPF : 

(AUTHOR'S REVIEW OF DISCUSSION.) 

There is evidently need for a manual on the statistical founda- 
tions of casualty and social insurance science. The older schools 
of statistics and actuarial science dealing with life contingencies, 
had need for little more ths:n the facts of human aggregation. 
Their interest was confined ]a:gely to two facts,--the first, that an 
individual was simply a member of a group regardless of whether 
that individual bore any social relation to any other member or 
not; the second fact was the contingency of individuals leaving 
~he group by death. And so, there has been, until recently, no need 
for a statistical and actuaria}, science concerned with more than 
the mere fact of aggregation,--grouping. 

The issues as to social policy and programme raised in casualty 
and social insurance, however, deal with more than the elementary 
fact of grouping or aggregation. The emphasis is placed upon 
the kind and extent of azsoc~tio~ of individuals within a group 
and the effect of certain insur~Lble incidents upon such associations. 
Many social mishaps destroy association between individuals and 
produce compensable losses, but the persons affected still stay 
within a demographic group. The casualty and social statistician, 
therefore, requires not only the data on human aggregat~or~ but 
also the facts of assodation 8mong men for purposes of growth, 
advancement, reproduction, de:tense, and force. We must be care- 
ful to note that a fact is not a sodal fact unless both aggregation 
and association are demonstrated. A social statistics suitable for 
the casualty and social insulance student must, therefore, deal 
with the several social units,--their enumeration and description 
in order of genetic importance of the several elementary forms of 
association within the 'c aggregates" of the older statistics. I t  
must define and describe the various social structures, their 

21 
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makeup, functioning, pathology and treatment. A simple nomen- 
clature, borrowed from the best elements of the newer sociology, 
will have to be agreed upon. This social statistics will then become 
the research tool of the inductive sociologist, the statistician in the 
insurance sciences, and the legislator. In a manual thus devoted 
to bringing the statistics of casualty and social insurance closer to 
modern sociology, more space must be given to discussion of such 
a subject as statistics of the family than has been possible in this 
short article. I t  will be required, also, to go into greater detail of 
explanation of such points as the use of birth statistics (data of one 
phase of family function) in the compilation of life tables. The 
statistical needs of specialists in pension, sickness, invalidifly, ma- 
ternity insurance and other subjects in our field must also be con- 
sidered in the required detail. Our mathematical friends will find 
ample opportunity for employment of their special gifts. The 
theory of multiple skew correlation, for instance, awaits only a 
supply of social data and the properly qualified man. 

We may hope soon to get rid of the Spencerian mechanical view 
of society and of some of its misstated and misunderstood prob- 
lems, when ~ve add to our notion of Society as a structure of aggre- 
gates, the more advanced idea that Society also comprehends the 
causes, forms and results of the associations of individuals. Dr. 
Hatch mentions a fault in the manner of presenting the argument 
for family statistics. More attention should be paid, as Dr. Hatch 
has indicated, to the clearness, ease, elegance and force of the lan- 
guage we use in our printed papers. There is no reason why lan- 
guage should be used, as in several sentences of my paper, to 
conceal and confound thought. The defect could have been easily 
remedied. 
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MORTALITY FROM EXTERNAL CAUSES AMONG INDUSTRIAL POLICY- 

HOLDERS OF THE MIITROPOLITAN LIFE INSURANCE 

COMPANY, 1911--1916--LOUIS L DUBLIN. 

VOL. V, PAGE 10. 

WRITTEN DISCUSSION. 

MR. ALBERT H. MOWBRAY : 

This paper is such a mine of information that it is hardly pos- 
sible within the limits of any reasonably brief discussion to more 
than scratch the surface. I .am bringing to the attention of the 
society certain points which struck me quite forcibly in my first 
reading of the paper, although each subsequent perusal brings out 
new points of interest, and it would seem well worth while for 
each member to carefully study the voluminous data Dr. Dublin 
has laid before us: 

Dr. Dublin was good enough to present to us at our meeting in 
t'ebruary, 1916, a paper witt~ a similar title, in which the expe- 
rience was traced from 1911 +~ 191~, and in certain respects it is 
interesting to compare the material {n the present paper with that 
presented at the earlier meet;ng, noting the developments of the 
two added years. For example, at that time the total number of 
deaths studied was 32,057. The two additional years have added 
18,655 deaths, but the death rate per 100,000 exposed has re- 
mained almost identical, that for the period from 1911 to 1914 
being 94.4 per 100,000 and for the full period, 94.3. In the full 
period, however, were included 1,149 war deaths, at the rate of 2.1 
per 100,000 exposed, so that the non-war deaths for the entire 
period would appear to be 92.2. This would indicate that the rate 
for the two additional years wa~ somewhat below that for the earlier 
period. The rate per 100,000 for suicides also seems to have de- 
clined, since the rate for the entire period is 12.2 and the rate for 
the first three years was 12.9. On the other hand, the homicide 
rate of 7.0 appears to have remained constant. 

Dr. Dublin makes comparisons between the accidental (includ- 
ing unspecified violence) death rates for the United States and 
for England and Wales, and it must be admitted that the com- 
parison is not at all favorable, ~o the United States. We might 
further extend the comparison by bringing in the figures from the 
Twenty-fourth Report of the United States Bureau of Labor, 
quoted from the investigation covering the years from 1887-1905 
of the Leipzig Communal Sick Fund. This investigation covered 
1,284,576 exposure years, during which 528 deaths from external 
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causes were recorded, at the rate of 41.1 per 100,000. Of course, 
the period from 1887-1905 was probably a period of less high pres- 
sure than the present time, but, at any rate, it appears the slower- 
going German city of Leipzig at that time was a much safer place, 
from the standpoint of accidental death, than either the British 
Isles or the United States of America now. Of course, we have no 
basis of comparison as of the present day. 

To one who has given considerable attention to the graduation 
of mortality tables, Table I I  is decidedly interesting, and in some 
respects almost startling. 

Makeham's law, which has been found to fit remarkably well 
many compilations of Mfe insurance mortality experience, appears 
to confirm the reasoning of the late Benjamin Gompertz: 

" I t  is possible that death may be the consequence of two gen- 
erally co-existing causes; the one, chance, without previous dispo- 
sifion to death or deterioration; t he  other, deterioration, or in- 
creased inability to withstand destruction." 

Most of us have doubtless been inclined to look upon the chance 
element, the one that remains constant regardless of age, as the 
chance of death due to external cause; yet Table I shows an in- 
crease with age almost, if not quite, as rapid as is the increase in 
the death rate from all causes. On further consideration, however, 
~Iakeham's hypothesis does not necessarily appear in conflict with 
this fact, since there are certain external causes which often ulti- 
mately result in death which do not necessarily result in death, but 
whose fatal consequences are dependent upon a lack of resistance 
in the individual victim almost, if not quite, as much so as with 
disease. 

It  would seem that the indications of this ~able would be nearly 
as startling to the student of personal accident insurance, since, 
generally speaking, it is not customary to differentiate the rates 
according to the age of the insured. If  the probability of death 
from external violence is a factor which increases rapidly with age, 
is it not likely tha t  disability due to external violence may be 
equally, if not more, a factor which increases with the age of the 
insured ? 

Tables I I I  and IV, dealing with the relative mortality from acci- 
(tent and unspecified violence according to sex and color, are also 
very interesting, and, when all factors of life conditions are taken 
into account, the results do not seem unreasonable, notwithstand- 
ing apparent peculiarities upon their face. 

A comparison of the mortality rates in Table ¥ I  with those in 
Table I of the earlier paper, PaOCW~DI~eS, Vol. II,  p. 188, shows 
in certain instances a remarkable stability in the rates over the 
period. For example, poisonings by food during the first partial 
period were at the rate of 1.3 per 100,000, whereas, during the full 
period the rate was 1.2. The rate for burns (conflagrations ex- 
cepted) was the same for the entire period as for the earlier period/ 
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at the rate of 8.8 per 100,000. Accidental drownings varied but 
one-tenth of a point, the figures for the partial and complete 
periods being, respectively, 10.6 and 10.7. Trauma~ion by fall 
during the earlier period was accountable for 13 deaths per 100,000 
exposures and during the entre period for 12.9. And so for sev- 
eral other comparisons. I t  iL~ encouraging to note that as against 
3.3 deaths per 100,000 for rite earlier period, due to electric rail- 
road accidents and injuries, the  figure for the entire period has 
been reduced to 3.0, indicating a considerable reduction in the 
added experience. The auto)mobile accident fatalities, however, 
show a decidedly worse and discouraging condition. This is re- 
ferred to specifically later on in Dr. Dublin's paper. 

Dr. Dublin has indicated with regard to traumatism by fall that 
until after age 65 the mortali,w from this cause was not more than 
25 per cent. of the total mortality from accidents and unspecified 
violence, but after that age the percentage suddenly jumps to over 
50. The explanation probably lies in the greater susceptibility to 
fall on the part of older persons and in their weakened vitality for 
resisting the effect of fall. 

Passing over several of the other studies, not for the lack of in- 
terest but in order not to take up too much time, we come to the 
important group of automobile accidents and injuries. Here we 
find an astounding increase i u the death rate per 100,000 of ex- 
posures during the period under review, the rate having more than 
trebled during the period, namely, from 2.3 per 100,000 to 7.4, the 
increase being at about the same rate for both sexes and without 
regard to color, except that file increase is not so marked among 
colored females, as to whom it occurs to me the fiuctuations may 
be due to relatively small numbers exposed. 

I t  would be interesting in connection with the mortality rate 
from this cause to know the rate of increase in automobile regis- 
trations during the period. We know that the increase in the use 
of automobiles during this period has been very great, and, if the 
simdy be made in comparison ~Jth this, the results may not appear 
quite so bad, although even under the most favorable presentation 
of the facts there is still evidence here of the need of vigorous 
action to minimize this cause of' accidental death. Were the figures 
for automobile re~stration available, it occurs to me these studies 
might be of considerable value, for check purposes in connection 
with automobile liability insurance. 

In the case of fatal acciden~ from street cars, we flnd that with 
both sexes and colors the accident death rate has decreased during 
the period. Public liability be:'ng a large element of cost in con- 
nection with street railway o]?erations, the stree~ railways have 
naturally rapidly fallen in with the safety first movement, and this, 
I believe, accounts for the reduction. I t  will be noted that the 
reduction really did not come in until 1914, the death rates per 
100,000 for 1911, 1912 and 1913 being substantially the same, 3.6 
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per 100,000. I think we can accept as about 1914 the date when 
the safety movement really took 'hold with these public service 
institutions. 

Passing over many other interesting studies, we come to the one 
which is perhaps most interesting to casualty actuaries, that of 
accident fatalities arising out of and in the course of employment. 
In  view of the fact that the classification of risks in personal acci- 
dent insurance is largely dependent upon occupation, it  is rather 
surprising to find that out of deaths among white males from those 
external causes which seemed most closely associated with occupa- 
tion, amounting to 14,151, only 3,963 were of such a nature that  
Dr. Dublin could definitely assign them as occupational deaths, 
tha~ is, only about 28 per cent. Dr. Dublin warns us that these 
were only from selected causes, which were considered mainly 
associated with the occupation, and that probably there would be 
some increase in the total occupational mortality from other causes. 
There might also be some increase in the proportion if more com- 
plete and accurate data were available as to the circumstances in 
all cases. Nevertheless, the proportion attributable to occupation 
seems small, particularly when we remember that this is an expe- 
rience developed from the industrial classes engaged in the more 
hazardous occupations. The paper does not give us the variation 
as between occupation and occupation, which undoubtedly would 
be large, but even under Chose circumstances, which undoubtedly 
would be large, but even under those circumstances, on the face of 
the figures, comparing Table 2 and Table 26, it  would appear that  
age was a much more important facbor as regards accident fatality. 

Yet age is not taken into consideration at all, so far as I am 
aware, in connection with the fixing of rates for personal accident 
insurance. I f  age is a factor in the production of the accident 
fatality rate and we are correctly attributing its influence to the 
lack of resistance to the effect of accident, then it would seem that 
age would be an even more important factor in the rate of dis- 
ability from accident. May we hope that in the not distant future 
some of our members will present us an analysis of personal acci- 
dent experience which will throw some light on this question ? 

In connection with this exhibit, one or two points strike one as 
curious, which doubtless Dr. Dublin can easily explain. :For ex- 
ample, one of the causes separately studied is "Traumat ism in 
Mines and Quarries," from which cause there were 443 deaths. 
Yet only 405 of these, or 91.4 per cent., were considered to be due 
to occupational stress. I t  is difficult to see, without further illus- 
tration perhaps, how it is that a fatality might occur under such 
circumstances that it  would properly fall in this classification, and 
yet not have occurred under such circumstances as would bring 
i t  within the scope of a compensation act. Perhaps, however, Dr. 
Dublin has taken a sligthly different point of view in dealing with 
occupational cause than the point of view of a compensation act. 
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I might point out, in connection with Table 27, that it would be 
interesting if Dr. Dublin had given the rate of occupational acci- 
dent fatality for the several years per 100,000 exposures. This, I 
think, would give a little clearer measure of the effect of accident 
prevention. 

As casualty statisticians and actuaries, we are perhaps not as 
much interested in the portion of the paper dealing with mortality 
from suicide and homicide as we would be were our approach to the 
subject from a somewhat different point of view. Yet it seems to 
me not unlikely that in our practical work from time to time we 
will find much interest and help in the data Dr. Dublin has 
given us. 

As I stated at the outset, in these few brief notes I do not pre- 
tend to have presented an adequate discussion of this paper. I am 
sure that, as individuals and as a Society, we all feeldeeply in- 
debted to Dr. Dublin and the l~Ie~ropolitan Life Insurance Com- 
pany for laying before us so much valuable information. 

~fR. :[~. E. RYA17 i 

Dr. Dublin's paper not only is a valuable statistical contribution 
but it contains peints of practical underwriting value. This is 
particularly true of those tables which show the incidence of fatal 
accidents according to age. l~ecent mortality investigations among 
insured lives have shown that in general the rate of accident 
fatality increases with age. As a rule, however, it is not cus- 
tomary in the practice of personal accident insurance to grade the 
premium rates accordingly. One reason for this is that by a con- 
tinuous process of elimination the insurance company seeks to get 
rid of undesirable risks; thus the hazard assumed tends to remain 
constant at all ages. 

One or two companies recently have taken up the insurance of 
accident and health policies at graduated rates. These policies do 
not contain the usual privilege of cancellation at the instance of 
the company, so that the steadily increasing risk has to be antici- 
pated in fixing the premium rate. Such policies of course provide 
not only accidental death bene:]ts, but include provision for weekly 
indemnity on account of disability from either accident or sick- 
ness. The increase, due to age, of the sickness hazard is much 
more important than is the increasing risk of accidental injury, but 
the upward trend of the accident rate is nevertheless decidedly 
appreciable. 

The fatality rate experienced among lives accepted for commer- 
dal accident insurance (as di~;tin~aished from monthly premium 
or ~ndustrial accident insurance) is approximately 100 per 100,000 
exposed. Such insurance is Usually granted upon lives ~anging 
from 18 to 55 and the proportion of female lives is practically 
negligible. Dr. Dublin has ldadly furnished the relative weights 
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of the exposures in the Metropolitan's experience, between ages 
20-55 (white males). From this information it appears that file 
fatality rate among industrial policyholders is 134 per 100,000 
or nearly 35 per cent. in excess of the corresponding figure for 
commercial risks. 

The marked disparity between the male and female death rates 
is explained chiefly by the difference in degree of the respective 
exposures to fatal injuries. With the single exception of deaths 
from "burns"  the male rate, in varying degrees, is higher than 
the female. We are dealing here not only with industrial workers 
but also with housewives, so that those agencies which produce fatal 
accidents are, to a considerable extent, absent. On the other hand 
"burns"  account for 9.3 deaths among white females and 14.3 
among colored females, per 100,000 exposed, as against 7.2 for 
white males and 8.4 for colored males. The reversal of form shown 
by these figures is doubtless due to the exposure in domestic occu- 
pations. 

That portion of the paper commencing.at page 40 throws light 
on the relative frequency of occupational to total death~ for the 
years 1912-16. The total number of deaths embraced in this 
study is 14,151 and as these are from "specified accidental causes" 
it is obvious that the exposures from which precisely these (and 
no other) deaths arose cannot be traced. Hence, the data given 
do not yield an absolute occupational death rate. I t  is possible 
nevertheless to use in a comparative way the percentages shown by 
years in Table 27. By combining these with the death rates for 
the corresponding years, a factor of relative occupational mor- 
tality is developed. The figures of Table 27 deal with white males 
15 years of age and over. The nearest corresponding values of 
Table 28 would be those shown in the column under "white males" 
but through the courtesy of Dr. Dublin I have been furnished with 
the death rates for white males, ages 15-65, years 1912-1916. 
These have been combined with the percentages of Table 27 in the 
following manner : 

Year. 

1916 
1915 
1914 
1913 
1912 

Death Rates per 100,000 
White Males Ages 

15-~5. 

136.2 
119.3 
124.9 
143.5 
144.3 

Percentage Of Occupa° 
t l o ~ l  to Total Deaths 

(Table 27). 

25.2 
23.3 
29.0 
32.3 
30.6 

Relative Occul}atlonal 
Fatality Rate. 

84.3 
27.8 
36.2 
46.4 
44.2 

Expressing these derived percentages and also those shown in 
Table 27 in terms of the corresponding figures for 1912 we obtain 
the following differential comparisons for the years specified: 
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y e a r .  

1916 
1915 
1914 
1913 
1912 

Proportion of Occugattonal to Total 
Deaths (T~,ble 27). 

I .82 
.7g 
.95 

1.Og 
I 1.0:) 

Relative Mortality from Occupa- 
tional AccidentS. 

.78 

.63 

.82 
1.05 
1.00 

These comparative ratios are interesting in connection with Dr. 
Dublin's conclusion that "th,~ proportion of deaths resulting from 
occupational accidents was on the decline during the five years 
under observation." The years covered by these comparative ratic~ 
fall naturally into two groups, 1912 and 1913 being those before 
workmen's compensation became an important factor in our indus- 
trial and economic life, and the remaining years those which saw 
the general adoption of compensation measures. The comparative 
fatality rates and the proportion of occupational deaths to the 
total of accidental deaths both show a distinct downward tend- 
ency after 1913 which possibly may be indicative, at any rate it is 
suggestive. The upward turf  shown for the year 1916 is not nec- 
essarily contradictory for it ~dll be remembered that there ~vas in 
that year an unprecedented increase of industrial activity accom- 
panied by greatly increased accident frequency. 

~fR. ARN-E I~ISH]~R: 

I t  might perhaps be of interest to compare some of Dr. Dublin's 
tables with the results of an aualysis I recently made of the mortu- 
ary experience of insured lives (industrial white males) of the 
Prudential Insurance Company of America for the three-year 
period 1915-1917. 

By means of my proposed method of compound frequency curves 
I constructed a complete mortality table for insured industrial 
white males for all integral ages from 10 and upwards to the limit- 
ing age of the table. The compound frequency curve eliminates 
the requirements of having detailed information about the exposed 
to risk at various ages and makes it moreover possible to compute 
not alone the general death rate, q~, from all causes of death, but 
specific death rates from any particular cause or group of causes 
as well. Moreover, the rates thus produced are automatically 
graduated, and the work of ~::aduating the crude " central death" 
rates, such as presented by D:?. Dublin in 10-year age intervals, is 
not added to the final computation of the specific death rates. 

The compound frequency curve method enables us thus to con- 
struct a table of graduated rates of death from accidental and un- 
specified violence, exclusive of suicide and homicide. This table for 
white males may be compare,] with Dr. Dublin's crude rates for 
white males in his Table No. ~ except for the fact that war deaths 
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were included in the Prudential experience. This would tend to 
increase the ra~es for younger ages from 17 to 30. The rates, of 
course, are not influenced by the heavy war casualties of 1918 when 
America threw her full strength into the conflict, and which of 
course falls outside the range of the period under investigation. 
]~[ost of the war claims are from Canadian policyholders and 
American volunteers in the Allied armies. 

We give below the automatically graduate4 rates of the Pruden- 
tial experience. These rates which in the table are given for 
quinquennial ages only are also shown in graphical form for all 
ages in Fig. 1. 

GR~.DUATED DEATH R~.TES, q'~, FRO~ ACCIDEN!r~, AND UNSPECIFIED VIOL.ENC~" 
Prudential Industrial White Males, 1915-1917.* 

Age~ q'-. 

.00130 4 ~  

.00132 57 I 37 [ . 0 0 1 3 5  

.0O4O 

,0GS~ 

.0025 

,0020 

.0010 

.0005 

q,. ~ q,. 
.00137 .00284 
.00142 .00334 
.00160 .00390 
.00194 
.00243 

/ 
/ 

_.J 

' ' ' ' ' ' ' ' 

22 27 82 87 4 ~- 47 62 7Z 77 

F i o .  1. DEATH R~.~TES I~RO~I ACCIDENTS. DEATHS FROM "WAR INCLUDED IN 
PRUDENTIAL "~XPERIEN'CEj BUT EXCLUDED II~ THE EXPERIENCE 

01 ~ THE "~ETROPOLITAN LI~E INS.  CO. 

A direct comparison of these rates with Dr. Dublin's "central 
death" rates for 10-year intervals is impossible without further ad- 
justments, because : 

* War Deaths included. 
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1. Death from war are included in the Pruden:tial experience, 
which as already staled would tend to increase the rate for younger 
ages. 

2. Dr. Dublin's figures a r e  in all probability based upon amount 
exposed to risk rather than the true number of lives exposed to risk. 
This would, except for assurance of the lives of children, tend to in- 
crease the rates for adult ages from say 20 and upwards. This well 
known fact has been borne o~t by several investigations among in- 
dustrial insurance companies in England and on the continent. 
The industrial mortality experience of the large company "Vic -  
t o r i a "  of Berlin shows that  mortality rates based upon amount in- 
sured are from 2 to 10 per cent. higher than the true rates based 
upon life exposures. The increase is especially marked in the life 
period from 35-55. Is  i t  not possible that policyholders belonging 
to certain dangerous occupations and who can not obtain ordinary 
insurance at normal rates are apt to take comparatively large sums 
of industrial insurance in comparison with the great bulk of indus- 
trial policyholders ? I f  this should be the case, i t  is readily seen that  
the accident death rate when based upon amount assured would be 
higher than the true death raie based upon lives exposed, to risk.* 

3. Dr. Dublin's figures are crude "cent ra l  death ra tes"  which 
have not been subjected to a process of graduation. This important 
distinction is seen from a mere glance at Fig. 1 where the Pruden- 
tial rate is given as a cont~uous curve, while the Metropolitan 
figures are shown as a broken ~iagram.t  

I n  the cons~rucGon of mortality tables by means of compound 
frequency curves from the number of deaths by age and cause and 
independent of exposures we do not meet the difficulty of basing the 
rates upon amount insured.. The ultimate rates are true death rates. 

As an additional matter  for comparison we give below the gradu- 
ated suicide rates for white males. 

* I may in this connection also mention that attempts of taking samples 
among both death claims and policies ~n force in prder to determine the 
exae~ correlation factors between amount exposed and lives exposed to risk 
have proven failures among European companies. The exact determination 
of such a correlation either by regression equations or other methods is 
indeed a very difficult problem. I f  Dr. Dublin has succeeded in solving ~t 
to complete satisfaction he is indeed to be congratulated, and his formulas--- 
if such have been developed in this connectlon--would be extremely valuable, 
not alone in this particular investigation but in general mathematical sta- 
tistics as well. 

The very common method used by Dr. Dublin to draw "central death 
rates" in the form of a frequency polygon or broken curve is not one to be 
recommen0ed. (See T. N. Thiele, '~Theory of Observations," page 11.) 
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Age. 

17 
22 
27 
32 

pr 
GRADUATED DEATH RATES, q=, Fy, ovr S~qCIDE. 

Prudential  Industri~: 

g~. Age. 

.0000501 37 

.0001231 42 

.0001852 47 

.0002645 52 

White Males, 1915-191T. 

~l. Age, 

.0002920 57 

.0003263 62 

.0003781 67 

.0004800 72 

¢;. 

.0006067 

.0006613 

.0006592 

.0005895 

" ° 0 0 ~ 0  I 

.00022 

.ooo~ 

.00056 

.00048 

.00040 

.00082 

.00Q~,A 

.0001( 

°00008 

I 
'N'~"r A o POI,.r'z'AN I I ~''~'~%~, 

* ~ ' ~ ' ~  [ / 10|1~1916 / 

# 
PRUOEN'nAf' WHn'E MALE6 

/ Sg 11~i-.I~ t7. 

,'/ 
/ 

' ' i , ' . ' , '  ' ' AGES 
~zg. 2. D ~ T H  RA~S I~RO~ SUICm~S. 

From the graph in Fig. 2 it appears that the Prudential gradu- 
ated rate is lower than the corresponding Metropolitan rate. It  is 
quite possible that a careful editing of the number of deaths classi- 
fied under "poisonings," "inhalation of gas," "drowning," etc., 
similar to that mentioned' by Dr. Dublin in his footnote on page 43 
would tend to increase the rate for the Prudential experience. The 
graduated curve exhibits the same form of a pronounced m~xlmum 
erest in the age intervals 60-64 as pointed out in previous investiga- 
tions on the suicide rate by Knibbs of Australia and several Scan- 
dinavian investigators. 

For homicides the trend of the Prudential graduated curve seems 
to follow that of the Metropolitan quite closely. 
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The general increase with age in the death rate from accidents 
as shown both in the Metropolitan and Frudential experience does 
by no means come as a surprise. This well known and long estab- 
lishe& fact has repeatedly been brought to light by investigators, 
such as Westergaard and Knibbs. 

The remarks on death from purely occupational accidents in Dr. 
Dublin's paper do not pay any attention to the age factor. I t  is of 
course by no means an easy ~atter to classify an accident as purely 
occupational in nature. While undoubtedly most of the deaths in 
mines and quarries arise from occupational hazards, it is on the 
other hand difficult to classify burns, falls, etc., as due solely to 
occupation. English statisti~ are somewhat superior in this re- 
spect as compared with America data. From an analysis by fre- 
quency curve methods I find that {he age factor in purely occupa- 
tional accidents does not play so great a rSle as in ordinary acci- 
dents, ~. e., non-occupational accidents. 

In an analysis of the experience of deaths from accidents in the 
case of American Locomotive Engineers by means of compound 
frequency curve I found the death rate of death from accidents, 
typhoid fever and a few minor causes of death combined into one 
single group. (Suicides were excluded.) 

The vast majority of deaths in this grouping (probably more 
than 90 per cent.) are due to railroad accideats, and the rate in 
this group may therefore properly be looked upon as essentially 
occupational in nature. ! T ve below a comparison of the death 
rates for the two periods 1893-1906 and 1913-1917 in the above 
mentioned grouping: 

Ago. 1893-1906. 1913-19[7.  Age.  1893-Ig06.  1913-1917. 

25 .00651 .00428 50 .00625 .00402 
30 .00710 .00380 55 .00640 .00457 
35 .00706 .00347 60 .00641 .00486 
40 .00640 .0034~ 65 .00613 .00472 
45 .00614 .00367 70 .00567 .00460 

This table needs no further comment. 
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COMPARISON 01~ ACTUAL AND EXPECTED LOSSES AS A MEANS 01~ LOSS 
ANALYSIS---A. H. 3~OWBEAY. 

VOL. V, PAOW 80. 

WRITTEN DISCUSSION. 

3~R. WILLIA3~ LESLIE : 

The results of Mr. ~Iowbray's investigation into the increased 
disability due to infection of injuries caused by industrial acci- 
dents are, in my judgment, of much less importance than the em- 
phasis he places upon the value in casualty insurance of compari- 
sons between actual and expected events. 

The final figure of two and one-half times the average disability 
in uninfected eases is not a general measure of the effect of in- 
fection because the method of weighting deaths and permanent 
partial disabilities makes the result a function of the scale of 
compensation for these two types of cases. An error may also exist 
in this figure because of the two following conditions for which 
proper allowance has not been made. 

First, in comparing the actual with expected for the temporary 
cases, no consideration seems to have been given to the fact that 
a very considerable number of eases would have caused no disabil- 
ity and hence not have counted as tabular accidents had it not been 
for infection. In other words, infection not only increases the 
average duration of disability in temporary cases but it also in- 
creases the number of such cases. Therefore, the result is too low 
by an amount, the measure of which cannot be obtained from the 
data in hand but which probably would be quite appreciable. 

The other condition is the effect of infections in permanent par- 
tial disability cases. A case which is already a permanent partial 
disabili .ty, such as a dismemberment, where the infection may in- 
crease the period of temporary disability but not the extent of per- 
manent injury, would be improperly treated by the method used. 
A case which is temporary but rendered permanent because of in- 
fection is compared with the average cost of uninfected permanent 
disabilities whereas the comparison should be made with the aver- 
age cost of uninfected temporary disabiliges: These two types of 
infected permanent disability cases tend to offset one another but 
how effectively, it is difficult to say. 

Any question however as to the value of the result secured in 
this instance does not run to the principle employed but only to 
some of the details connected with the preliminary preparation of 
the data. As pointed out in the paper, precautions must always 
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be taken to prevent wrong deductions but with such precautions 
the method provides one of the most valuable means of solving 
many problems in casualty insurance. 

Several of these problems have been mentioned by the author 
but his reference to life insurance as the source of the practice of 
comparing actual with expected events brings to mind one, the 
solution of which should be tmdertaken at an early date and which 
can be handled very nicely on this basis. I refer to the necessity 
of checking up on the mortality and remarriage tables which were 
introduced in the State of New York for the valuation of certain 
benefits and which have come to be rather universally considered 
standard tables. Following the example of life insurance com- 
panies which in their gain and loss exhibi~ calculate their profit or 
loss from annuities, a very valuable comparison could be made 
between the actual experience under annuities payable to benefi- 
ciaries under compensation and the expected experience ind/cated 
by the present table. 

(AUTHOR'S l~TI~W 01~ DISCUSSION.) 

I am greatly pleased to find that Mr. Leslie so heartily approves 
the method suggested in this paper, as I have, since writing the 
paper, seen other instances where the method has proved exceed- 
ingly useful. For example, a friend of mine was investigating 
the sickness experience, by occupations, of a benefit association and 
found apparently a marked difference in the crude sickness dis- 
ability rate between two occupations, e.g., butchers and bakers, for 
which the apparent explanation was a difference in the age dis- 
tribution in the particular experience. Obviously, however, this 
explanation could not be accepted without check. He discussed it 
with me and I suggested thai; he take a standard disability table 
showing the rates of sickness disability by age, such, for example, 
as the general table developed from the Leipzig Communal Sick 
Fund experience, a~d apply the rates from such table to the ex- 
posures in the several age groups in each occupation. This would 
give the expected disability, ~hieh was then to be compared with 
the actual disability recorded. The comparative ratios of actual 
expected would then indicate ~hether or not the difference in the 
crude disability rates really represented difference in disability ac- 
cording to occupation or difference in age distribution of the risks 
under observation. The work is not yet completed, but it is my 
understanding that the method is satisfactorily checking out this 
difference. 

Mr. Leslie raises some questions as to the details of working out 
the particular problem which s-~ggested this paper. He first points 
out that the flgure of two and ,me-half times the average disability 
in uninfected cases as the average disability in infected cases is in- 
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fluenced by the relative weight given deaths and permanent dis- 
abilities. I recognized that this is so and endeavored to point this 
out in the second paragraph on page 83, suggesting that, if need 
be, a corrected scale might be used, but observed: "For  the pur- 
poses in hand this does not seem'necessary." I am glad Mr. Leslie 
has further emphasized this important point. 

Mr. Leslie also points out that there may be cases of non-compen- 
satable temporary disability which become compensatable after 
infection takes place, thus being for the first time brought within 
the line of vision, and that the relative cost of infection cases is 
not estimated when this is not brought into account. In principle 
he is right in his criticism, but, as I pointed out on page 8~, the 
Workmen's Compensation Act of the State of Washington contains 
no waiting period, and therefore, theoretically at least, we get all 
cases reported. I am inclined to believe, however, that certain 
minor injuries are passed over and unreported, even under this 
Act, until after infection sets in; so that, were it desirable to get 
such a precise measure of the relation in cost between infected and 
uninfected cases as wou]d be necessary for monetary calculations, 
some further allowance should be made for this. 

Mr. Leslie also points out that in cases of permanent partial dis- 
ability, infectSon may extend the time of temporary total disability 
without increasing the severity of the permanent impairment, 'and 
that this would not be taken account of in a comparison along 
these lines, using the particular statistics available. This, again, 
is true; but whether or not this factor should be taken into con- 
sideration depends somewhat upon the purpose of the comparison. 
If  the compensation act provides, as does New York, for example, 
a fixed compensation for certain types of permanent disability 
without regard to the associated temporary disability, then, clearly, 
no additional cost, except medical cost, is created by this more ex- 
tended ~emporary disability. On the other hand, if the compensa- 
tion act is like that of ~assachusetts, where the total disability 
benefit is payable as long as total disability exists and an additional 
compensation benefit is payable for permanent partial disability, 
then the statistics compiled along the lines of the Washington data 
would bring this into account. 

The precise figure of comparative cost is perhaps even more open 
to criticism from a different point of view, namely, even though 
the Washington Act has provided no medical benefit, and, there- 
fore, the medical service rendered is probably less than is generally 
furnished in a compensation state, yet some medical services were 
furnished in all of these cases and to a certain extent the infection 
was checked and controlled. Had it not been for this, undoubt- 
edly, the relative cost would have been even higher, and, therefore, 
the figures as to relative cost of infected and uninfected injury 
must be used very guardedly, if used at all, for the basis of med- 
ical allowance or other provision in connection with injuries. 
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The comparison which led to the presentation of this paper was 
for use at a Safety Congress for the purpose of stressing the im- 
portance of preventing infecgon, and, therefore, only rough ap- 
proximate figures were necess~try. 

As Mr. Leslie says, however, these details do not involve the prin- 
ciple of the method suggested. 

I am very glad to find that Mr. Leslie suggests that we use this 
method to check up tempora:~ily the appropriateness of our mor- 
tality and remarriage tables used in valuations under the New 
York and other compensation laws. There is probably not yet a 
sufficiently matured experience upon which to e~tablish a truly 
American remarriage table, bat in the meantime tests along these 
lines may go far to satisfy us of the suitability of the tables we are 
using. 

22- 


