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WRITTF~ DISCUSSI01~. 

~R.  ALBERT ]K. ~OWBRAY : 

This paper covers so much ground in so great detail that it  is ex- 
tremely difficult to discuss it in a small compass. There are, how- 
ever, a nmnber of points to which it seems to me attentio~ should 
be directed. The general subject of the actuarial ground work for 
the next revision of rates is now in the hands of the Actuarial Sec- 
tion of the :National Reference Committee and we have had some 
discussion of the problems brought up in this paper. To some ex- 
tent, therefore, my remarks may anticipate the work of that section. 

Dr. Rubinow opens the paper with the assertion that " t h e  prin- 
ciple of law differentials . . . needs no defence at this time." He 
does not, however, define precisely what he means by the principle 
of law differentials, although by implication it appears that he con- 
siders it to involve a comparison of the cost under two different 
compensation acts of a common standard set of accidents. I t  may 
be that in view of past conditions this method of procedure needs 
no defense because a better method had not been adopted. For  my 
part I question how far at the present time we are justified in ap- 
plying this principle if that is precisely what is meant. 

At the bottom of page 10 the author refers to the work of Dr. 
Downey and Mr. Black, then with the Wisconsin Indnstrial Com- 
mission. This work, like my own work, which he refers to in his 
pamphlet on the standard table, was undertaken not for the pur- 
pose of rate determination, but for the purpose of studying com- 
parative benefits under compensation acts. Here I think i t  i s  very 
clear no criticism of the single law differential can be made. As 
will appear later, I am not so clear as to its justification further. 

On page 12 Dr. Rubinow refers to the standard accident table 
as having saved the situation in New York at the time of the adop- 
tion of the New York Compensation Act. I t  is my recollection that 
the first New York differential was not determined at all in ac- 
cordance with the standard accident table. The same general prin- 
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ciples were used in computations made by Mr. W. W. Greene, then 
with the i~ew York Insurance Department, and by others whose 
work was considered at the time the New York multiplier was pre- 
pared. 

I question whether the author does not claim too much for the 
standard table particularly in citing the endorsements of it given 
by the actuarial committee at different rate revisions. At both the 
conferences the committee was very seriously pressed for time and 
its recommendations in several respects were not such as might 
have been expected under more favorable circumstances from the 
body of men that proposed them. 

On page 13 the author takes radical exception to Mr. Ryan's 
statement in an earlier paper that law differentials would soon have 
to give way to experience in the determination of rates. The author 
apparently assumes that the only alternative lies between the deter- 
mination of single law differentials either on the whole or by clas- 
sifications, or the use of local experience and the determination of 
law differentials solely by comparison of pure premiums; I be- 
lieve there is a third alternative. 

The author refers, at the bottom of page 16, to the conclusions 
of the actuarial committee of the last conference. One factor which 
was before the committee at that time seems to have escaped his 
attention, namely, that there have been other factors than law dif- 
ferentials used in passing from basic pure premiums to state pure 
premiums, and that the use of experience data would tend to elim- 
inate some of these factors. That, to my mind, was one of the 
greatest advantages which might have accrued from the use of ex- 
perience differentials. 

On page 18 the author presents an exhibit to show the fallacy of 
the use of experience differentials through a comparison of the 
pure premium levels between states. I can not conceive of such a 
state of affairs actually developing in a particular case as is eet up 
hypothetically in this particular table. I t  seems to me closer ad- 
herence to actual fact in the choice of an example would have given 
the reader more confidence in the fairness of the discussion at this 
point. 

On page 19 the author begins the discussion of some of the 
features of the standard accident table, which under a certain plan 
now under consideration becomes of little if any importance. I t  
may perhaps at this time be well to bring to the attention of the 
Society another method of determining the rates in several dif- 
ferent states from combined data. 

As we all know, the losses in workmen's compensation naturally 
divide themselves into certain broad groups--compensation for 
fatal accidents, compensation for permanent disability accidents, 
specified indemnity for particular types of injuries in the different 
compensation acts, temporary total disability compensation, and 
medical cost. The cost of some of these elements is more or less 
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closely related with others, and the cost of some is only remotely 
related to the others, even within the same classification. Our ex- 
perience data is generally filed so that the losses from the several 
sources are kept separate and it is, therefore, enf/rely feasible to 
determine the relative cost between different states, for example, as 
respects the fatal accident compensation, or as respects the compen- 
sation cost of temporary total disability. I t  is, therefore, entirely 
possible to bring together upon a common level the experience of 
all ~he states as respects each one of these elements, and to deter- 
mine a basic pure premium for each of these elements separately. 
I t  is also entirely possible to determine a differential by which to 
proceed from the basic pure premium to the state pure premium 
for each of these elements separately. I believe this would be much 
the more logical mode of procedure. I t  would then be possible to 
fix upon a basic pure premium in varying ~oups ;  determining the 
medical pure premium, for example, per small group of closely as- 
sociated classifications; the weekly indemnity pure premium over a 
somewhat larger group of perhaps less closely related classifications 
and so on, and determine the death cases from a fairly large group 
in which the death hazard is, so far as we can ascertain, about equal, 
but which are not otherwise necessarily closely related. The ap- 
plication of the several differentials to the several elements may be 
made independently and the state pure premium built up in this 
way. Under such a system it would be entirely possible to deter- 
mine the differentials for medical_ cost directly from experience, 
and the other differentials from the use of standard tables. Of 
course, if rates be made by such a scheme the theory of the basic 
manual will have to be abandoned (except as to uniformity of clas- 
sifications) as there will be no uniform state multiplier. I believe, 
however, the gain through the logical soundness in rate-making 
would more than offset the loss of convenience which might so 
arise. 

I t  will be at once seen that under such a system of rate-making 
the relative weight of the several classifications of the standard 
table as discussed on page 19 and following becomes of little if any 
importance, the important thing being the correctness of the table 
within each individual section. 

On page 24 the author discusses past methods of valuation ac- 
cording to the standard table. While I have had some work of this 
kind, others are so much more familiar with the computations re- 
ferred to by the author that I will not attempt a discussion of this 
part of the paper, a~though I might point oat that some of the 
methods referred to at the bottom of page 29 and the top of page 
30 seem to me tantamount in many ways to the abandonment of the 
table as a whole. 

On page 35 the author states his objections to the present basis 
of basic pure premiums. In  these I heartily agree with him and it 
is my personal view that the present New York Act forms a very 
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much more suitable basis of comparison. The last section of the 
paper is devoted to a discussion of group differentials as compared 
with a general differential. While I am of the opinion that in 
some respects the group differential may be superior to a general 
differential, I think the methods heretofore suggested in this dis- 
cussion are superior to either. 

While there may be some advantages in the methods of organiza- 
tion suggested by the author I am inclinec~ to believe, until further 
experiments have been tried, it is hardly necessary to go quite so far. 

M'R. G. F. ~fICHELBACIKEE" 

I had hoped to find time to write a discussion of the details of 
Dr. Rnbinow's paper. I find that it will be impossible for me to 
do so, but I cannot resist the temptation to say a few words on the 
subject in general. 

The problem of law differentials is a big one, for it lies at the 
basis of most of the actuarial theory in workmen's compensation 
insurance. The law differential has been used, not only for the 
combination of state experiences, but also as one of the important 
factors in the establishment of state rates. In addition, the stand- 
ard accident table and the law differential calculations have served 
many valuable purposes in connection with such problems as the 
valuation of outstanding losses, experience rating and so forth. 

Such an important subject cannot be expected to have remained 
unstudied and undeveloped with the progress which has been made 
in the establishment of an actuarial theory of casualty insurance. 
There has come a gradual realization of the difficulties inherent in 
the theory of law differentials as we have practiced it, and it is 
certain that at the time of the next manual revision many changes 
will be made. 

From this point of view Dr. Rubinow's paper is historical. He 
criticizes the old methods of calculation. Assuming that these 
methods will be largely changed, there is no reason why we should 
discuss them except as a matter of academic interest. Thus, Dr. 
Rubinow discusses the selection of a proper basis for a law dif- 
ferential scheme. He presents certain objections against the 
continuance of the original Bfassachusetts act as the basic act. No 
one will take issue with him on this point, for as a matter of fact 
it already has been decided by the Actuarial Section of the National 
Reference Committee to recommend a change. 

Then again, Dr. Rubinow deals at some length with the prob- 
lems of valuation which are found in the use of the standard acci- 
dent table as the basis for the calculation of law differentials. I 
might take issue with him at certain points of the discussion, but in 
general I may say that many of his arguments already have been 
made and that steps are being taken to develop data with which to 
change the methods of law differential calculation. Thus, the Na- 
tional Workmen's Compensation Service Bureau has inaugurated 
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as part of its annual statistical program, the filing of wage data. 
With this informatiofi the effect of compensation limits may be 
more carefully investigated. The Bureau has also called for and 
will continue to require an analysis of accident experience by 
classifications. With this analysis of tabulatable accidents by kind 
of injury, much can be done to correct the standard accident table, 
and to refine certain methods of valuation which have involved an 
element of judgment in the past. The Bureau is also studying the 
cost of medical aid and has developed much interesting information 
which is being held for the coming manual revision. 

So much for the future. 
Turning to the past, I should like to point out that the theory 

of law differentials as it has been practiced has not resulted in any 
gross inaccuracy. 

There has been much controversy concerning the use of a single 
law different/al for the reduction of classification experience. I t  
has been argued that the use of a fiat law differential distorts the 
experience for certain classifications so that the reduced experi- 
ence is not a proper indication. In answer to these arguments we 
have the tests which have been made at recent manual revisions 
which indicate that the established basic pure premiums have 
closely reproduced the cost of the original ]~[assachusetts act which 
they were intended to represent. Thus, at the time of the las~ 
manual revision it was demonstrated that the basic pure premiums 
when applied to the Schedule " Z "  experience of the Massachusetts 
Department reproduced the losses of that experience with the re- 
markably narrow margin of one-eighth of one per cent. Not only 
was the fit close on the entire experience but it was also satisfactory 
by schedules. 

When the experience for every classification becomes broad 
enough to serve as the basis for the determination of the pure 
premium without the use of judg~nent, the most refined methods 
of reduction and projection will be necessary. So long, however, 
as the experience serves as no more than a guide to the pure pre- 
mium, it is unnecessary to go into refinements so long as the re- 
sults on the whole are satisfactory. 

From the standpoint of projection, the law differential has 
ceased to be an important factor in those states where experience 
has been developed in considerable volume. Thus, the general level 
of rates in the Bureau states has been determined with reference to 
the actual state experience rather than by a combination of theo- 
retical differential factors. I f  the theoretical factors produce the 
desired result, well and good; if not, an experience factor is intro- 
duced to force a balance. 

One reason why greater progress has not been made in connec- 
tion with the theory and practice of law differentials is that we have 
been too busy. In workmen's compensation insurance we always 
have had more than enough actuarial and statistical work to do. 
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Revisions of the manual have been made on the average once a 
year. They have been demanded on short notice, the work has 
been hurried so that ' i t  has not been possible to make extensive in- 
vestigations of methods and under these conditions, so long as 
recognized methods produced substantially accurate results, they 
were continued~ 

This year, for the first time, we are contemplating a manual 
revision in the proper manner. We have had almost a year's 
notice. The Actuarial Section of the National Reference Com- 
mittee and other committees have been at work for some months 
and the organization of the work is going on calmly, so that there 
is plenty of opportunity for study, for discussion and for the in- 
vestigation of new methods of procedure and new theories of rate 
determination. The work is not being done by any company or 
by any interest. I t  is being done as Dr. Rubinow suggests.it 
should be done, as a public business under the combined auspices 
of insurance departments, industrial commissions and state rating 
bureaus. 

Under the circumstances it is certain that whatever is clone at the 
next manual revision in the way of the use of law ~fferentials, will 
be the result of the most careful investigation. This will mark a 
new page in the history of the subject and for this reason I believe 
that many of Dr. Rubinow's criticisms and suggestions need not be 
specifically referred to at this time. They will be answered in what 
takes place in the development of this subject in the next few 
months. I t  is certain, "however, that Dr. Rubinow's paper will be 
vMuable in this work and for this reason I for one should like to 
expressmy appreciagon o~ it. 

ORAL DISCUSSI01~-. 

~. B. D. FT.YNN: I should like to take this opportunity to say 
a few words with regard to Dr. Rubinow's Standard Accident 
Table. The table has been referred to in a commendatory way at 
various times during the meetings of the Society, but I have a feel- 
ing that many of the members have not appreciated how well this 
table filled an urgent need in the early days of workmen's compen- 
sation in this country. In fact only those men who were engaged 
in the first actuarial wbrk of projecfSng rates for the new com-  
pensation a6ts of the various states can appreciate what a useful 
purpose was served by Dr. Rubinow's table. Founded upon the best 
of foreign statistics and such American experience as was at that 
time available it served as a measuring rod of the benefits of the 
various acts so that " differentials" for the projection of rates 
could be safely obtained. I t  is true that in the minds of some there 
was always a question if the table in certain divisions of injuries 
was a reliable guide to American compensation experience, but 
such questions do not affect the usefulness and value of the table 
for measuring the cost of the scale of benefits of a new compensa- 
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tion act against the cost of the scale of a compensation act upon 
which experience had developed. Dr. Rubinow's timely and skill- 
ful work in the compilation of this valuable table should receive 
due recognition. 

MR. E. H. Dow~Y: I believe that in We Actuarial Sub-Com- 
mittee of the Augmented Standing Committee of 1917, several 
persons suggested a computation of partial differentails in the 
manner just outlined by Sir. Mowbray. If  my memory is not at 
fault, ~r .  Mowbray made such a suggestion at that time, and I be- 
lieve Mr. Woodward and myself made similar suggestions. As 
Mr. Mowbray has pointed out, the suggestion was not adopted, 
partly because of pressure of time and partly because of an inade- 
quate analysis of compensation loss experience. I believe that the 
method Mr. Mowbray has outlined represents an enormous advance 
over the crude and inaccurate results of the single law differential. 
I believe, however, that possibly a still further refinement will give 
still better results, and such refinement appears to me to be en- 
tirely feasible, provided an analysis of statistical experience is made. 
The difficulty of partial law differentials is that when applied to 
classifications it introduces a chance variation. A permanent total 
disability, e. g., is a rare thing. A permanent total disability i~ 
New Jersey costs a maximum of $3,000. In New York the max- 
iraum would reach $18,000. I think that is within the possibilities. 
A permanent total disability might as a matter of actual fact have 
cost only $1,500. From the Rubinow Standard Table we expect 
one permanent total disability to ten deaths, and, one death to one 
hundred accidents, so that the permanent total disability is very 
rare, and the classification experience in which there would be an 
expectancy of five would be a pretty large calssification experience. 
There are few if any classifications at the present time which show 
five permanent total disabilities. The mere chance distribution of 
those permanent disabilities by different states, by ages of the indi- 
viduals who are injured., by the length of life after the occurrence 
of the permanent disability--because a man of twenty might die 
within twelve months--introduces a wide range of pure premium 
cost for the same number and severity o,f accidents. The mere 
chance distribution of those five accidents may produce a variation 
of 100 per cent. in aggregate cost. 

Now I have taken, of course, the extreme case, but something 
of the same thing happens with regard to death benefits. Under 
even the Compensation Act of Pennsylvania, the maximum death 
benefiCe--or rather the largest amount as yet awarded in any case-- 
is about $8,500. As an opposite extreme there are many cases 
~rhich cost $100. The variation between states in cost of deaths to 
persons having the same number of deoendcnts is also wide, so 
that you have there again a very large chance element. You have 
a similar chance element in the case of partial permanent disabil- 
ities. Permanent pal~ial disabilities are more numerous than 
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deaths, and their cost varies greatly from causes which have little 
connection with the nature of the injury itself. In Pennsylvania, 
e. g., the total loss of the hand would be compensated by 215 weeks, 
but a 50 per cent. disability of the same hand would in all prob- 
ability be compensated only as a temporary disability. That is not 
what the law contemplates, but that is what is done and what ap- 
pears in your pure premium experience. The same thing holds true 
In other states. A great many cases of what are actually per- 
manent disabilities are compensated as only temporary disabilities. 
This is due to administrative defects. You have here a large ele- 
ment of chance deviation. 

Now it seems to me that these monetary fluctuations can be 
largely done away with by basing our pure premiums on the num- 
ber and severity of accidents rather than the magnitude of monetary 
loss. 

If, e. g., you take the logging experience of the compensation 
states, you will get a certain large payroll exposure. Against this 
exposule you will have a large number of deaths; also a consid- 
erable number of permanent total disabilities, that being one of the 
industries in which they concentrate; also a large number of per- 
manent partial disabilities, a large number of temporary compen- 
satable disabilities, and so on. A distribution of these accidents in 
that industry could be made on a basis similar to Dr. Rubinow's 
Standard Distribution. To obtain the pure premium for Penn- 
sylvania, value the accidents which have occurred in the logging 
industry of all states on the Pennsylvania scale of benefits, as de- 
termined not by theoretical computation of the law differential, but 
by the actual experience of the state for similar injuries. This 
will give you a good basis for valuing deaths, disabilities of all 
kinds, and medical cost. I t  seems to me that this method, while at 
the first glance it appears to involve more work than even Mr. Mow- 
bray's method in practice I don't think it would involve more 
work, once the table were constructed--would, I believe, give re- 
suits which would be more defensible than would ever be arrived at 
from monetary pure premiums alone. 

I t  should be mentioned, of course, that the problem of law dif- 
ferentials does not arise with respect to a classification which in a 
given state produces sufficient exposure for sound rate-making. 
No one, I take it, would wish to combine the Pennsylvania bi- 
tuminous coal mine experience with the experience of any other 
state for the purpose of making Pennsylvania rates. No one, I 
think, can rationally argue that the addition of the California, 
Maine and New York logging experience adds anything of value to 
the Wisconsin logging experience. In these cases the gain in vol- 
ume of exposure is much more than offset by the loss of homoge- 
niety. At most it would be reasonable to combine the log~ng ex- 
perience of the Great Lakes states. But the problem of law dif- 
ferentials does arise with respect to the log~ng industry in Penn- 
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sylvania, which certainly does not produce a sufficient exposure for 
rate-making. For these ~inor industries--and their name is 
le~on--the total experience o f  the state with respect .to the cost 
of particular injuries is a better basis of valuation than the mone- 
tary loss experience of the industry for the country as a whole, 
while the number and severity of injuries per unit of exposure for 
the industries of the country as a whole is the most suitable basis 
--indeed the only possible basis--for predicting the number and 
character of injuries per unit of exposure in that industry in the 
given state. 

I should like to add that the problem of projecting rates is the 
problem of predictimg the number and severity of industrial acci- 
dents per unit of exposure. The probable loss cost is based upon 
the probable number and severity of accidental injuries, and the 
past monetary loss cost is a trustworthy basis of prediction only 
insofar as the corresponding accidental injuries are likely to be re- 
produced. When we are dealing with very large exposures it may 
reasonably be assumed that the chance deviations in monetary loss 
cost will Cancel each other, at least to a large extent. But when 
we are dealing with those classifications in respect to which the 
problem of law differentials arises, this assumption is unwarranted. 

MR. J. H. WOODWARD: Referring to this question of the mone- 
tary loss vs. the  number and kind of accidents as the basis of dif- 
ferential calculations, it seems to me that Dr. Downey's hopes that 
it will ever be feasible to make a satisfactory analysis of these sta- 
tistics upon the basis of the number and detailed description of 
accidents for each classification are not likely to be fulfilled. In 
practice, what we are finally interested in is the number of dollars 
that it costs to pay compensation in a certain state and in a certain 
classification, and if, as now seems probable, we are going to get 
compensation costs divided into death, permanent disabili .ty, tem- 
porary disability, and medical, for each classification and each state, 
we are going to get all that can be reasonably required--certainly 
for the time being. 

I think that this discussion, and also Dr. Rubinow's extremely 
interesting paper, has shown how far we have pro~essed since the 
l~ubinow Standard Accident Table was originally promulgated. 
One of the striking features of the paper, and one which is ex- 
tremely creditable to the author, is the indication of progressiveness 
i n  ideas on his part. Incidentally it seems, in the light of what we 
i have come to realize are the difficulties of the subject, rather odd to 
think how many persons hailed this table when it was first put out 
as something that would do for workmen's compensation insurance 
those things which the American Experience Mortality Table has 
done for life insurance. Of course, that expectation was bound 
not to be fulfilled. This is not saying that the table was not as 
good a table of the kind as could be constructed at that time, or 
that it did not serve an extremely useful purpose. I t  simply 



~IscussIoN. 375 

means that the problem is entirely different and there is not any 
analogy at all between the Standard Accident Table and the Amer- 
ican Experience Mortality Table- that, in fact, the word " stand- 
ard" applied to the accident table is to a certain extent a misnomer. 

MR. G. F. I~IIC~EL]3iC~n: I must admit that l~r. Downey's 
proposal to use a combination of accident experience, rather than a 
combination of loss experience, for the determination of state rates, 
is one which I have never heard discussed before. I wonder, how- 
ever, whether the proposed method will cure the evils which it is 
designed to eliminate. 

So far the law differential has been used for two purposes--for 
reduction and projection. By reduction is meant the process of 
reducing the losses of the different compensation states to a com- 
mon level, so that the experience of each classificat/on for the 
United States may be pooled and thus made available in the great- 
est volume for rate-making purposes. By projection is meant the 
process of taking the basic pure premiums established upon the 
combined experience of all states and translating them into state 
pure premiums, which are used as the basis for the calculation of 
state rates. 

I t  is only in the process of reduction that the problem of incom- 
plete experience is found. Naturally there will be but little ex- 
perience in many classifications in an individual state. The losses 
in these cases will be incomplete and abnormally distributed to the 
several types of injury. I t  follows, therefore, that a method of 
reduction must be adopted which will give proper weight to the 
losses by injury divisions~ for otherwise there would be some dis- 
tortion of the experience in the reduction process. 

In projection on the other hand, it may be assumed that the 
basic pure premiums are complete, for if there are any loss elements 
missing in the basic pure premium experience, they are supplied by 
underwriting judgment or by actuarial calculation. Thus, if there 
are no death losses in the experience for a certain classification, this 
element is supplied by the committee which establishes the basic 
pure premium. In projection, therefore, there is no problem of 
incomplete experience or incomplete pure premiums. 

If  I understand Mr. Downey's proposal correctly, it is desi~omed 
to avoid the difficulty occasioned by incomplete experience. He 
would ~ake the accidents by classifications and merely combine the 
results. In this way the experience for any classification for the 
United States would be obtained without the necessity of reducing 
the separate experiences to a common level. For projection, Mr. 
Downey would employ a method of valuing the accident distribu- 
tion for each classification upon the basis of experience for the in- 
dividual state. The method of valuation would undoubtedly in- 
volve the accumulation of Schedule " Z "  data by kind of injury. 

Under this plan the basic pure premium for the sawmill classi- 
fication would be obtained by taking the standard distribution of 
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accidents by kind of injury and applying this to the distribution of 
losses ascertained from Schedule " Z "  experience. 

I question whether this will solve the difficulties which we find 
in the present system. 

In the first place, what will be done to complete an accident dis- 
tribution for a classification for which the United States experi- 
enee is obviously incomplete ? Loss elements may he supplied by 
judgment where the experience is inadequate. If the problem were 
refined and placed on the basis of accidents, I doubt whether the 
inadequacies of experience data could be accounted for in this 
manner. 

In the second place, how shall we determine the division of loss 
cost for the state from Schedule " Z "  experience ? Shall we take 
the combined results for all classifications, or shall we rely upon the 
indicated results for the individual classification? If  the first 
method is adopted, an error undoubtedly will be made, for, as is 
well known, the cost per case of the various benefits is decidedly 
different in different industries. Thus, the cost per case of medical 
treatment varies considerably by classification and the same is true 
of the cost per case of temporary disability cases, dismemberments, 
and so on. 

If  these costs were determined by the combined results for all 
classifications, they would be wrong for the sawmill classification. 
The proposed method would require the application of the division 
of loss cost to the distribution of accidents for the sawmill industry. 
In this case the result would be fictitious and incorrect. 

If  the second method of determining the distribution of loss cost 
were followed, the situation would be as difficult as the present one, 
for we should be in the position of establishing rates for the ma- 
jority of classifications upon inadequate experience. Thus, if the 
Schedule " Z "  data for a state for the sawmill classification were 
incomplete, how could a valuation of compensation cost be made ? 

Finally, I can see trouble connected with the proposed method 
from the standpoint of the approval and justification of state rates. 
The supreme t~st of the accuracy of a state rate has been the loss 
experience indication for the state. This has been the reason for 
the various state Schedules "Z."  It  would be exceedingly difficult, 
if not impossible, to apply this test if the division of losses ascer- 
tained for the state for all classifications or for a single classifica- 
tion were applied to a hypothetical accident distribution for an 
individual classification. If  the comparison of the hypothetical 
rate with the actual indicated pure premium for the classification 
were out of line, the actual experience would be given preference 
and inasmuch as it is likely that the number of these cases would 
be considerable, owing to the possibilities of error which I believe 
to be inherent in the proposed method, it is not probable that rates 
produced in this manner could be adequately justified and sub- 
stantiated to the satisfaction of supervising authorities. 
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3~R. I. 3~. RUBII~OW : 

(AUTIIOR"S REVIEW OF DISCUSSION.) 

In reviewing the numerous interesting discussions by several 
prominent members of the Society, I am unfortunately laboring 
under a very serious handicap. For ever half a year I have been 
kept away from New York and from personal contact with the 
compensation insurance business because of my effort " io  do my 
bit." I am, therefore, not sufficiently familiar with the recent de- 
velopments and plans for the changing of the entire system of 
compensation rates, so frequently referred to by those who took 
part in the discussion. 

Briefly, these discussions may be classified under the following 
three heads : 

1. General objections to my claiming too much for the method 
of law differentials and my own services in connection therewith. 

2. Detailed criticisms of various technical points discussed in 
my paper. 

3. Statements of the new and better methods of deriving com- 
pensation rates, now being elaborated by the various actuarial com- 
mittees. 

The first issue, being largely a personal a~d insignificant one, 
can be readily disposed of. 

Nowhere in this paper, or any where else have I claimed the 
virtue of perpetual infallibility, either for the method of law dif- 
ferentials or for the Standard Accident Table. The comparison of 
this Table with a Mortality Table was but a highly exaggerated 
compliment paid by others to my work (I believe Prof. A. W. 
Whitney was the first to suggest that phrase) perhaps because at 
the time (1914) it did solve a great many vexing problems. It  
was Prof. Whitney who suggeste4 the advantage of a differential 
system, but the method of arriving at one had been worked out by 
me, and in fact suggested as early as 1911 and my files contain 
very complimentary letters from many students, including Mr. 
Mowbray, to the effect that my first article on the subject did fur- 
nish a method of computing compensation costs (and rates after 
all are necessarily an expression of costs) which they had been at 
a loss to formulate. 

And whatever elements of inaccuracy the method has developed, 
no matter how many changes and improvements have since been 
suggested, I believe an impartial valuation of the services per- 
formed by the Differential Method and by the Standard Accident 
Table cannot afford to disregard the fact that after four years it is 
still today the official basis of almost all compensation rate compu- 
tations, and the actual changes introduced since 1914 have been 
rather slight. The method has not only been approved by actuarial 
committees, bu~ by most of the state authorities intrusted with the 

25 
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auty of controlling compensation rates. Even Dr. E. It. Downey 
in his very severe arraignment of the present methods of calcu- 
lating compensation rates (Journal of Politica~ Economy, Decem- 
ber, 191~). "The  Making of Rates for Workunen's Compensation 
Insurance" is forced to admit: "' The most that can be said for this 
method is that no better basis has as yet been devised for estimating 
the relative cost of compensation laws in advance of experience.'" 
That, however, was precisely the problem to be solved in 1914. 
One is, therefore, somewhat at a loss to understand Dr. Downey's 
scathing reference to "the crude and inaccurate results of the 
single law differential." 

Mr. Mowbray objects t~ the claim that the Standard Accident 
Table "saved the situation in New York at the time of the adop- 
tion of the New York Compensation Act," and points out that the 
first New York Differential was not determined in accordance with 
that table. In justice to myself, may I state that at no place in my 
paper was this claim made and the sentence referred to by Mr. 
Mowbray reads : 

" I t  may be recognized that the Standard Accident Table at that 
time saved the situatio~ for the entire compensation business." 

The Actuarial Committee was appointed and the Table pre- 
pared after the New York Act went into effect. I t  is true, how- 
ever, that the method of obtaining a differential between the two 
acts (Massachusetts and New York) was suggested, to Mr. W. W. 
Greene by myself, the Austrian distribulion being used, since there 
was no accepted standard table. 

2. As to the substantial points raised by the paper, their discus- 
sion, very much to my regret~ is not as complete as I might have 
desired. Nevertheless, in regard to some points, as the valuation 
of medical costs and the effect of wage influences, I am glad .to 
know that these are being taken into consideration and perhaps my 
paper was not without some assistance in the matter. I think it ex- 
tremely significant that such a prominent authority as Mr. l~ow- 
bray is on the subject of compensation rates, avoids .the discussion 
of the methods of valuation on the plea that "others are so much 
more familiar with the computations." Yet all the rates in the 
past have been based upon differentials, and the differentials neces- 
sarily upon the methods of valuation. To me it offers strong evi- 
dence that at least in .the past the entire organization of differen- 
tial work was not entirely satisfactory, too much being accepted on 
faith. At least every time I was forced in the capacity of a con- 
sultant, to disagree with personal friends and co-workers of yes- 
terday, in regard to lares, the question most frequently at issue lay 
in these very details of computation. 

lIr. Mowbray makes the point that my illus.tragion of the pos- 
sible results of .the experience differential is artificial, improbable 
and therefore not convincing, and recommends "closer adherence 
to actual fact in the choice of an example." This, of course, is a 
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point  well t~ken. But  actual  facts of experience have not  been pub-  
l ished in  such detai l  as to be available to the outsider.  Besides, the 
i l lus t ra t ion  had  to be made s imple and schematic.  Yet  ac tua l  ex- 
perience as fa r  as available does p lay  tr icks l ike that .  Here  is for  
instance the  pure  p remiums  for  different years  even wi th in  t he  
same state. I am tak ing  the two Wisconsin reports  g iv ing  pure  
premiums for  1911-1913,  and  1914, p icking  out  the compara t ive  
classifications as they come, wi thout  any selection. 

1911-13. 1914. 

Lead and zi_ae mining . . . . . . . . . . . .  . . . . . . . . . . . .  3.50 2.68 
Quarrying . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.44 2.58 
Glue manufacturing . . . . . . . . . . . . . . . . . . . . . . . . .  1.37 .49 
Paint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~5 .72 
Soap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76 .38 
Brick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.46 1.49 
Stone cutting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 .63 
Bakeries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55 .31 
Breweries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  83 .90 
Candy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ]5 .27 

The  pure  p remium is therefore  grea te r  in 19'14 in  five and sma l l e r  
in the  other  five classifications, some pure  p remiums  being 80 pe r  
cent. g r e a ~ r  and others 65 per  cent. smaller.  A n d  yet '  only on  
classifications with a subs tant ia l  exposure are these compar!sons 
available and i t  being the same state,  the f luctuations in  payrol l  a r e  
insignificant .  

Classmcation. 

~ a~acht~etta. I 

Payroll. L~s~es. Pure Pre- I Colum,] 

$ 2421  .66 I 
2,357,665 8,187 35 
1,572,542 20,229 1:29 

Wis~nMn. 

Stone cutting... 
Bakem ............ 
Brewem ........... 
Candy manure- 

turing ........... 
Cigar manufac- 

turing ........... 
Boot and shoe... 
Brass goods ...... 
Elec. apparatus.. 
Foundries ........ 
Jewelry ........... 

Total of 10 cias- 
sifications ...... 

Total exposure, 
all classifica- 
tions ............ 

2,178,719 

65~300 
42,264,508 

759,465 
1,071,331 
1,760,051 
4,832,453 

58,667,276 

t29,739,137 

7,344 .34 

934 .14 
i0,641 .12 
4,188 .55 
2,753 .26 
9,553 .54 

_ 7,51  ! .1As _ 

~ i .9,414 .204 

1,I )5,449 .801 

1Ollre 'etch- 
Payroll. LosseS .  Pre~  tlal. 

$762,700 $ 5,508 
707,800 3,906 

8,977,900 32,975 

498,000 

665,240 
2,891,200 

198,000 
381,100 

1,499,300 
200,700 

11,692,040 

t13,498,500 

764 .15 .45 

19 .008 .02 
11,014 .38 3.17 

286 .14 .25 
436 .12 .45 

13,563 .96 1.78 
248 .12 .75 

68,719 .587 2.88 

~26,323 .816 2.71 

IlhJJsl. 

.72 

.55 

.83 

/)If- 

1.09 
1.57 
.64 
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In order to test the influences of such accidental fluctuations, I 
have made a further comparison of the exp3rienee of ten com- 
parable classifications for Wisconsin and Massachusetts (experience 
of 1911-1913 policies inclusive), selecting the first ten in the Wis- 
consin list for which such a comparison could l~e made. 

The results are startling, to say the least. The general pure pre- 
mium for Massachusetts was .301 and for Wisconsin .816, indicating 
a differential of 2.71. Taking these first ten classifications, the 
l~assachusetts pure premium is .204 and the Wisconsin pure pre- 
mium .587, indicating a differential of ~.88. The fluctuations in 
the experience differential for individual classifications are from 
.0~ for cigar manufacturing to 3.17 for boots and shoes. 

Applying the same methods as used in the table on page 11 of 
the Proceedings, the following results are obtained. The Massa- 
chusetts payroll, with the Wisconsin pure premium produces an 
average pure premium of 1.39 and a Wisconsin Differential of 1.87. 
The Wisconsin payroll with the Massachusetts pure premiums pro- 
duces an average pure premium of .641 and the differential for Wis- 
consin figures at (.587--.641) ~---.91. 

Finally, if the two payrolls are combined, and either series of 
pure premiums is applied, the average pure premium for Massa- 
chusetts becomes .276 and for Wisconsin .414, producing a dif- 
ferential for Wisconsin of (.41~ .'--.~76)~1.50. 

]~ere then we have the following experience differentials: ~.88, 
1.87, .91 and 1.50, showing a variety as great as that quoted in my 
purely hypothetical illustration. The fact that one of the methods 
produced 1.50 (the old Wisconsin differential) may point to the 
fact that this is the best method (adding both payrolls, applying 
both series of pure premiums independently, and comparing the 
losses thus computed) but then. again this result may have been 
purely accidental. In any case, Mr. ~Iowbray's objections to the 
use of the hypothetical illustration falls to the ground and the il- 
lustration from actual experience plainly shows the gross inac- 
curacy and thorough unrehability of the so-called experience dif- 
ferential. 

Furthermore, Mr. ~owbray points out my failure to define the 
principle of law differentials. Formal definitions are proverbially 
difficult, but surely there must be some agreement as to the nature 
of this method among all those actuaries who still persist in using 
it. Else how can they justify the rates computed by them for two 
score states from one common set of basic pure premiums ? 

The very purpose of the paper, however, was not to take credit 
for past performances, or to stand pat in defense of old methods, 
but to subject both the method and the result to some critical ex- 
amination. I am extremely gratified that Mr. Woodward has so 
clearly perceived this purpose. 

The table itself should, if it is to continue in use, be carefully 
revised, and the method of group differentials be made possible by 



DISCUSSI01V. 381 

some simple system of providing for modification of the Standard 
Table for group purposes. 

3. The references to latest developments in rate-making, made 
by several gentlemen participating in this discussion, are most in- 
teresting. Unfortunately, they are not equally clear or sufficiently 
explicit to permit any judgment by anyone who is not within the 
inner circle of actuaries working on this problem. 

I find Dr. Downey's discussion in this respect least definite. His 
suggestion for "partial differentials" in no way changes the dif- 
ferential system, except that i t  introduces a refinement in the 
method of reduction of experience, a refinement which is on the 
whole unobjectionable. Dr. Downey is afraid of the "chance ele- 
ment." But after all, if one deals with insufficient experience in 
any one state, then that experience is all "chance," and the chance 
element due to the wage conditions or marital relations is no worse 
than the chance element in accident frequency itself. I.t is neces- 
sary to remember that the cost of compensation (and therefore the 
rate) does depend upon these wage and marital relations as much 
as upon accident frequency and that compensation rates are not a 
fine for accidents. If,  for instance, the lumber industry employs a 
larger proportion of single men, its cost for fatal accidents will be 
lower, and therefore its rate lower than it otherwise would be 
though the social cost in accidents and loss of life and suffering 
may be greater. 

I fail to see that Dr. Downey's suggestion of deriving the rate 
from accident experience direct instead of cost experience will re- 
duce the number of difficulties. To begin with, it will require a 
volume and excellence of accident experience which will probably 
remain a utopia in this country for some time to come. And even 
if that is available, it is, I believe, at least as inaccurate as is the 
Standard Accident Table, to assume that the "actual  experience 
of the state for similar injuries" would hold true for each clas- 
sification because it holds true for the state as a whole. In  any 
case, the same logical error is committed, which is charged against 
the Table. 

In his article already cited here Dr. Downey says: 
'~ A fiat law differential, in truth, rests upon an assumption which 

is dearly contrary to fact--the assumption, namely, that the dis- 
tribution of severity of work injuries is the same for all in- 
juries . . . .  Unfortunately, for the hypothesis, the facts are noto- 
.rionsly otherwise." 

In justice to all those who contributed to the elaboration of 
compensation rates, it  might perhaps be pointed out that this short- 
coming was clearly recognized. Not only is i t  clearly stated in my 
paper under discussion, but also in the first paper on the subject 
published in 1914. (Proceedings, Vol. I, p. 10.) The fiat. dif- 
ferential rests therefore only upon a "working assumption," the 
inaccuracy of which has been thoroughly recognized all along. 
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What I have tried, however, to explain in my paper, in definitely 
advocating "group accident tables" and "group differentials," 
was that wlfi]e this assumption does introduce an element of inac- 
curacy, which can by this time be eliminated, that element of inac- 
curacy is not as great as might be ima~ned at first sight (see my 
discussion, pages 37-40), and that the reason experience differentials 
of many classifications widely differ from the general law differen- 
tial is because of the insufficient experience of individual classifica- 
tions in separate states, introducing a chance element of accident 
frequency. I f  in bringing together the experience of many states, 
the number of accidents were studied as well as the losses, these 
wide chance fluctuations would become very obvious. 

May I conclude by expressing my deep appreciation of the state- 
ments made by several speakers, notably Messrs. Flynn and ~[ichel- 
bacher, concerning the value of the differential method and the 
Table, at least in the past. So much experience has been accumu- 
lated during the last five years and so many able minds have labored 
over the problems of compensation rate-making, especially under 
the stimulus for scientific research, furnished by this Society, that 
what constitutes a new branch of science has been created in an 
amazingly short time. But while temporarily, at least, deprived 
of an opportunity to contribute to it, I need not be criticized for 
deriving a certain amount of satisfaction from the knowledge of 
having contributed something to the foundations of this new sci- 
ence, nor for desiring to cooperate in the further perfection of this 
structure. 
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PRE~/IIU~Is AND RESERVES OF THE SWISS ACCIDENT INSURANCE 
INSTIT UT ION- - JOS E P I~  H.  WOODWARD. 

VOL. I¥ ,  PAGE 45 .  

WRITTEN DISCUSSION'. 

M~.  BENEDICT D. FLYNN : 

We are greatly indebted to l~ir. Woodward for bringing to our 
attention this interesting and instructive outline of the methods 
used by the Swiss Accident Insurance Institution in the com- 
putation of workmen's compensation rates, the rating of risks 
and the calculation of reserves. To the writer it was particularly 
interesting to learn how closely the Swiss actuaries have paralleled 
the best thought in this country in the solution of the many prob- 
lems of this business. The paper not only gives to the men en- 
gaged in the actuarial and underwriting work of workmen's com- 
pensation insurance in ,this country a new realization of the uni- 
versM character of the ]oroblems with which they are dealing, but 
is also a source of encouragement to them in showing that the solu- 
tion of these problems reached abroad after many years of expe- 
rience and study so nearly approach the solutions obtained, or 
which are being worked out, here. 

The method by which the Swiss actuaries worked out their " d i f -  
ferential" problem--meaning the problem of relating the expe- 
rience of one set of compensation benefits to the basis of another-- 
approximates to some extent the actuarial work of this kind carried 
out in this country. The method of the Swiss actuaries was, 
briefly, to divide the total claims under a compensation act into cer- 
tain major divisions of benefits, to weigh the cost of each of these 
divisions according to the old and the new scale and to obtain a 
" coefficient of transformation" or differential in order to relate 
one scale to the other. The divisions of claim costs were made for 
each industrial classification and by applying the differential for 
each division, an average differential to cover all of the benefits for 
the particular classification obtained. In the early work in the 
United States an estimate of the cost of all divisions of benefits was 
made, but a single average differential for all classifications was 
obtained and used. I will not attempt a lengthy explanation or 
justification of the single differential method as applied in the early 
work in this country. Dr. Rubinow, in his recent paper upon the 
subject (Proceedings, Vol. IV, p. 8)has  gone into this matter fully 
and has shown that paucity of experience, urgent necessity for quick 
results and the particular problem of projecting rates for new corn- 
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pensation rates practically necessitated this methoa of treatment. 
I believe too that it was brought out clearly at the last general re- 
vision of workmen's compensation rates that the system of expense 
loading which had been in vogme fitted welt with a single differen- 
tial method and that to utilize differentials varying by classifica- 
tions without changing the method of expense loading would give 
dangerous results. 

The detailed method and the basis of the important work of es- 
timating the cost of the particular benefit u~der the new act is not 
given. It  is generally known that in this country the Standard Ac- 
cident Table compiled by Dr. Rubinow served as a most valuable 
basis for this sort of work. i t  is to be presumed, however, that 
adequate statistical data for measuring the cost of the various 
major divisions of benefits under the new act were available to the 
Swiss actuaries. It is to be presumed also that the Swiss actuaries 
were aware of the danger of utilizing experience data which was 
not fully developed in a plan which called for a division of total 
compensation cost into major benefit divisions. At the last gen- 
eral revision of compensation rates the danger of dividing the 
total cost when the claims were still in the temporary total division 
which later would reach the permanent total division, or possibly 
death division, was apparent. I believe it is safe to say that the 
general method pursued by the Swiss actuaries is that which actu- 
aries in this country have felt for some time was the best solution 
of this troublesome problem. 

It might be pointed out at this time that the future differential 
work in this country should present a much easier problem in view 
of the fac~ that not only will experience be available for measuring 
the weight and average cost of the particular benefit under one act, 
but will also be available for measuring these factors in connection 
with the act to which the first experience is to be related. In fact 
it may possibly be unnecessary in certain large classifications to 
utilize a differential but simply to use the experience in certain 
divisions, such as medical, of the state. 

The rates of the Swiss Institution are loaded by the method of 
percentage loading plus a constant. This plan of expense loading 
so well set forth in Mr. Woodward's paper (Proceedings, ¥ol. I II ,  
p. 140) was fully considered at the last general rate revision, but 
because of the fact that it was a practical necessity at that time to 
utilize singe law differentials it was ~ t  adopted. In Pennsylvania, 
however, at the present time a method which follows the percentage 
loading plus a constant plan has been used in calculating the man- 
ual rates. At the next general rate revision it is probable that this 
method will receive favorable consideration together with the 
method of differentials by industrial classifications. 

I t  is most interesting to note that the manual rules with regard 
to classification of risks and division of payroll follow so closely 
the American practice. Some of the rules of payroll division differ 
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somewhat, as, for example, the much discussed box and container 
manufacturing classification is considerec~ as not incidental to the 
general classification by the Swiss and is rated separately, whereas 
it is now considered as incidental in this country and is not rated 
separately. On the whole, however, the rules are remarkably sim- 
ilar in the two countries and the underlying principles of clas- 
sifying risks are practically the same. 

The division of enterprises into large and small, i. e., the latter 
containing ten or less employees, is interesting as regards its bear- 
ing on the minimum premium problem in this country. Mr. 
Woodward does not tell us if the smaller enterprises carry a higher 
rate than those in the same industrial classification with a larger 
payroll. Although we can see another distinct purpose in this 
division of risks into large and small, namely, to indicate whether 
or not the work should be considered as incidental to the main en- 
terprise, it seems reasonable to believe that this is the manner in 
which the Swiss Institution meets the undoubtedly heavier cost of 
the very small risks. 

The Swiss method of classifying risks by hazard utilizes 350 
classifications% each of which may carry seven different rates repre- 
senting what is described as "a degree of risk" within the clas- 
sification. This in a way approaches the American method which 
employs something like 1,500 classifications. Although in this 
country almost innumerable variations of the classification rate can 
be obtained through schedule and experience rating, the principal 
point of interest in comparing the two methods of ra~ing seems to 
be that under the Swiss plan a risk in a certain classification may 
obtain a rate as great as three times that of another risk in the 
same classification. Under schedule and experience rating in the 
United States the maximum range is from 40 per cent. below 
manual rate to 4~0 per cent. above, although the new experience 
plan which is now under consideration by various states places 
no absolute limit upon the range of the ratc~ although the 
method itself automatically effects a satisfactory check. The ex- 
planation may be that there are certain classifications in the Swiss 
manual, for example, Machine Shop with :Foundry, and that under 
this classification in the plan of rating by "degree of risk," Type- 
writer Manufacturing is placed at one extreme and ]~{ining and 
Milling Machine Manufacturing at the other, while under the 
American plan each of these risks would be placed in a separate and 
distinct industrial classification. I t  is probable that with a full ex- 
planation of the Swiss rating plan we would find that the rating 
given to a particular risk would not differ greatly in the two coun- 
t ies.  

i~[r. Woodward states in referring to the Swiss method of rating: 
" In  general the first consideration in determining the degree of 
risk is the previous accident experience for the enterprise," and 
further: " I t  is emphasized that for large industries first importance 



888 DISCUSSION. 

should be given to the statistical history." The conclusion by Swiss 
actuaries that experience is the dominating factor in rating risks, 
particularly in large enterprises, is gratifying to those of us who 
have for some time felt that experience rating which reflects both 
the moral and physical hazards should receive due recognition as 
the most important factor in obtaining the adjusted rating. 

The factors considered in fixing the degree of risk are mainly 
those which are covered under the schedule and experience rating 
plans of this country. Certain of these, however, such as " n a -  
tionality of the employees," " the proportionate number of ap- 
prentices and young workmen in relation to the total number of 
workers," " the  proportionate number of female workers as re- 
lated to the total workers," are not considered in this country except 
as to their effect as shown in the experience rating plan. This 
statement may be modified, however, by stating that in the schedule 
rating plan the number of operators on machines might give an 
idea indirectly of the number of apprentices. Some of the factors 
mentioned, such as " the  proportionate amount of wages of office 
employees as related to the total wages" and " supplementary in- 
surance " - - n o t  referring to boiler insurance or similar lines--are 
not to my knowledge utilized in connection with the rating scheme 
in this country. 

An inspection of the rates shown in the comparison between those 
of New York and the Swiss Institution would lead one to think 
that the New York rates followed more lo~cally the rehtive 
hazards of the particular classifications, but conclusions from this 
would probably be misleading as we are not certain that the indus- 
trial conditions are the same in both countries. I t  is interesting to 
note that in the majority of classifications New York rates are 
shown to be lower than would be indicated by a rough differential 
between the two scales of benefits. 

The problem of reserve calculation differs so much from that 
generally met in ~his country because of the difference in the type 
of benefits in tim two countries and in method of claim administra- 
tion, that we cannot obtain much light from the Swiss plan. There 
are no specific benefits payable for certain types of injuries in Swit- 
zerland which can be compared with the benefits for dismember- 
ment or loss of use under most of the acts in this country. All 
permanent disabilities which are not total are value/[ according to 
the judged degree of impairment in earning capacity, and conse- 
quently the rate of revision of compensation is the important factor. 
Incidentally, when we consider that the great majority of per- 
manent disability cases fall into the class of dismemberment or 
loss of use, we can see the immense amount of work and the respon- 
sibility assumed by the Board which adjusts and revises ~he com- 
pensation payable in these cases in Switzerland. The payment of 
specific benefits in this country, although they may in certain cases 
not follow the merits of the case closely, certainly simplifies greatly 



DISCUSSION. 387 

the adjustment work. So far as those eases which do not fall into 
dismemberment or loss of use class, the problem of the Swiss actu- 
aries is similar to that which we have at the present time in this 
country. It  is interesting to note that they have not attempted to 
apply tabular valuations to temporary disability cases. Apparently 
a case of this class runs along upon temporary disability and at 
some time is assigned to the permanent disability class. Mr. Wood- 
ward does not state if this occurs automatically a t the end of a cer- 
tain period of duration of claim, as, for instance, one or two years. 
The decision of the Board handling the revision of these cases in 
Switzerland is a most important help in working out a valuation 
plan of this kind. The absence of similar authorities in all states in 
this country for revising the indeterminate claims will, I believe, 
prove a considerable difficulty in working oat a plan of tabular val- 
uation of outstanding workmen's compensation claims. I t  is 
clear that the tabular values used must be derived from cases 
handled in the same manner as the outstanding cases which are to 
be valued. 

The only possible criticism of the method used by the Swiss actu- 
aries in the valuation of outstanding claims which might occur to 
one is that the change from the present values of disability an- 
nuities used during the first three years, when the age of the an- 
nuitant is disregarded, following date of injury changes too 
abruptly from the third to the fourth years of payment. I t  would 
seem advisable to arrange the select valuation table by broad 
groups of ages so that the change from Table A to Table B would 
be less abrupt. For instance, if the annuitant is age 25 at the date 
of injury, the valuation factor at the end of the third year is 12.929, 
but at the end of the fourth year a factor of 16.020 is necessary, 
an increase of approximately 24 per cent. Then again if the claim- 
ant happened to be an old man, say age 55, the valuation factor 
would be increased approximately 30 per cent. 

The use of select tables in the valuation of disability annuities, 
even disregarding ages of annuitants in the first years of disability, 
is in the opinion of the writer a wise vlan. Taking this lesson 
from the Swiss work it would be advisable for us to have in mind 
and to utilize so far as possible in the valuation of outstanding 
claims the select table idea. For instance, in the valuation of com- 
pensation payments to a totally and permanently disabled worker 
undoubtedly a select table of mortality upon the disabled life should 
be used. Further, it would be advimble as soon as adequate expe- 
rience is obtained to make up remarriage tables upon a select basis. 

Bearing upon the remarriage rate, the writer agrees completely 
with Mr. Woodward in his concern regarding the proper remar- 
riage rate to use in the valuation of annuities to dependents which 
involve this factor. In the valuation of outstanding claims to 
widows under the New York act the remarriage factor is pre- 
dominant. The Dutch Royal Insurance Institution (1912) gives 
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the lowes~ rates of remarriage, but we should endeavor as soon as 
possible to obtain light upon the rate of remarriage among the 
widows of American worknnen. This is particularly important in 
view of the social after effect of the war which will undoubtedly 
greatly reduce the rate of remarriage among widows. 

~a. ~ n c u s  ~ . ~ z v ,  R: 

All who have had some part, however remote, in compensation 
rate-matting will, I am sure, agree with me that we owe a debt of 
gratitude to Mr. Woodward for giving us such a clear and compre- 
hensive description of the methods followed by the Swiss actuaries 
in establishing rates for the coverage of compensation under the 
insurance law of Sw~tzeEand. Our Society is fortunate indeed in 
having as a member one who is not only deeply interested in the 
solution of our compensation problems but who is so well qualified 
to study and interpret for our benefit the work of European 
actuaries. 

I f  I am at all in a position to judge, Mr. Woodward's paper has 
already had far-reaching results. We all are cognizan~ of the gen- 
eral dissatisfaction with the hurried work of the last conference on 
rate revision. The exigencies of the situation required an imme- 
diate adjustment of compensation rates. There was no time nor 
sufi}cient statistical data available for a scientific treatment of some 
phases of the work, particularly the actuarial, though the need for 
improved methods was apparent to all. Certain definite proposals 
made at the time, which might be said to have anticipated certain 
features of the Swiss methods, could not be entertained for these 
reasons. The dissatisfaction grew, but there was lacking a coherent, 
organized movement ,to meet the situation. Of late, however, 
there has been noted a crystallization of effor~ along definite lines 
which is certain to eventuate in pronounced improvement in the 
actuarial methods, and this can be justly attributed in great part 
to the stimulus furnished by i~r. Woodward's paper. 

Mr. Woodward has so admirably attained his aim in this presen- 
tation of the Swiss problem and its solution that there is no room 
left for comment on the subject matter. 

However, in justice to the underwriters and actuaries who ~ook 
part  in the last rate revision, I should not pass over without criti- 
cism some of the author's comments which appear in the footnotes. 
To call our methods of computing pure premiums crude, and to 
make disparaging comments on the arrangement of classifications 
in our manual without at the same time pointing out how radi- 
cally different the conditions are in the United States, unjustly 
places our actuaries in an unfavorable light. 

The Swiss actuaries were dealing with a comparatively simple 
problem~the transformation of one set of rates into only one other. 
There were only 350 classifications to be dealt with. The Accident 
Insurance Institution of Switzerland represented one interest-- the 
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state, a very important consideration. The statistical data, though 
incomplete in some respects, were representative of uniform con- 
ditions. 

Let us contrast with this the extremely complex situation exist- 
ing here. In the first place, our rate-making institution has been 
and still is a purely voluntary organization composed of at least 
four heterogeneous elements--stock companies, mutuals, state funds 
and insurance departments. Is it to be wondered at that com- 
petitive considerations, under these circumstances, are occasionally 
permitted to outweigh actuarial hypotheses, the soundness of which 
cannot be completely demonstrated. And how well it speaks for 
the scientific spirit which animated the work of the last conference 
if we consider that the participants were able to set aside their indi- 
vidual interests and work out rates by the best actuarial methods 
that could be developed with the scant material at hand. 

Secondly, we have in our manual about 1,350 classifications as 
compared with 350 in Switzerland. This, as is well known, is a 
heritage of employers' liability insurance, and though cognizant 
that the legacy was not free from taint, the necessity for meeting 
the multitudinous other problems arising out of the rapid exten- 
sion of compensation laws compelled us to accept it for the nonce. 
I t  might interest the members of the Society to learn that an in- 
formal conference which has been at work for the past year on 
regrouping, consolidation and elimination of manual classifications 
has recently completed its work and passed it on to the National 
Reference Committee for approval.- 

Finally, we have at least forty compensation states and as many 
different laws. At this late date no one will question the accepted 
principle that all of the available experience should be used in the 
establishment of basic rates. But since no two compensation states 
provide the same benefits, before the basic rates can be determined, 
the first problem, peculiarly our own, is to perfect Lhe system of 
reducing the experience of the various states to a common level. 
Though I have the utmost faith in the ability of our actuaries, 
this problem in the very nature of it can be only approximately 
solved. Up to the present a single differential has been used in the 
reduction of losses. The use of partial or "sectional" differentials 
computed on the basis of the Standard Accident Table has been 
proposed. This may not meet the approbation of all as there is 
even now a strong contingent advocating the use of experience dif- 
ferentials. Suppose this particular problem has been worked out 
scientifically and to the satisfaction of all. Then arises the ques- 
tion of transforming the basic rates into state rates. Adopting 
the Swiss method, we determine the percentage distribution of the 
several elements of loss cost for each classification. We must now 
apply coefficien~s of transformation or sectional law differentials to 
each component of the loss in each classification, for each state 
separately. The immensity of this undertaking will be easily per- 
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eeived by any one who has hacl anything to do with the making of 
a manual. Even this objection might be waived. But practical 
considerations should make us hesitate to adopt this method. It  
will of necessity destroy the principle of the basic manual. In- 
stead of one basic manual which is applicable to all states, insur- 
ance carriers will be compelled to issue a separate manual for each 
state. The slightest revision of a classification in whatever respect 
will require reprinting the page where it appears in each of the 
forty-odd manuals instead of one reprint for the basic manual. 
The resulting confusion and the excessive cost of printing and 
maintaining such manuals will have to be well considered. 

I t  is extremely doubtful, moreover, whether the rates developed 
in this manner would be acceptable to all the states. We still have 
with us jurisdictions where the rate-supervising authorities adhere 
to the manual of rates established in the early days of compensation 
and who will permit of no modification except upon the evidence 
of experience accumulated in their own state, which in most cases 
is manifestly impossible. With them, actuarial science is hardly a 
criterion by which to judge the reasonableness or adequacy of rates, 
and no amount of actuarial theory or reasoning is likely to dislodge 
them from their attitude. 

With this contrast before us, can it be reasonably expected that 
our compensation rate-making problems can be solved as readily 
as were those of Switzerland ? Or that the use of similar methods 
will resolve them ? I grant that the difficulties mentioned, though 
numerous, are not insurmountable. A great volume of experience 
is being accumulated involving an exposure of between eight and 
ten billion dollars. The Actuarial Section of the l~ational Refer- 
ence Committee should be able with this material to perfect the 
method of rate-making. And in this work the methods of the Swiss 
actuaries made kmown to us by Mr. Woodward will prove of 
signal aid. 

MR.  J O S E P H  H .  WOODWARD : 

(~VTHO~'S iU~VlXW oF DISOUSSlON.) 

Mr. Flynn raised one or two points in ,his discussion which I 
think perhaps I can say something to further illuminate. 

He spoke of the underwriting distinction made between the so- 
called small enterprises (namely, those employing ten or fewer 
workmen) and large enterprises. This distinction is illustrated 
by one or two concrete examples that I can give. Group 18 of the 
Swiss manual has the general descripLion: "Small  mechanical 
wood-working enterprises (up to ten workmen) without construc- 
tion work." There are then several sub-classifications which come 
within the group. For example, sawmills, without accessory indus- 
tries. The rate for degree of risk V, which is the average rate for 
small sawmills, is 100 francs per 1,000 francs payroll--equivalent 



DlSCUSSlO-~. 391 

to our $10. The rate for degree of risk I, which represents the 
most favorable type of enterprise of this kind, is 50--which is one- 
hMf of the average; and the rate for degree of risk X, the highest 
rate quoted, is 140, about 40 per cent. higher than the average. 

Turning to group 19 in the manual, the general description of 
the group is: "Large mechanical wood-working enterprises (w/th 
more than ten work~nen) without construction work." There the 
average rate for sawmills is 70, which is thirty points under the 
average for small sawmills. For degree of risk I, which is the most 
favorable degree, the rate is 30 as compared with 50 for the small 
enterprise; for degree of risk X the rate is 110 as compared with 
140. In general then, for wood-working enterprises, it is appar- 
ently the opinion of the Swiss actuaries that the rate should be 
higher for a small enterprise, disregarding all other considerations, 
and merely on account of its small size. 

Mr. l~lynn made the statement that he thought that probably 
it would appear, taking all things together, that the general re- 
sults under the Swiss system and our system, after taking into 
account our schedule and experience rating, would not be so very 
d~fferent. Unfortunately, I did not give enough material in the 
paper to give a correct impression on this point. The probability 
appears to be that there is a considerably greater variation in rates 
among enterprises in a particular classification under this system 
than under our system in this country. Of course, I huve no knowl- 
edge of the actual practice of the Swiss institution in applying these 
rates and actual practice is apt to differ from official promulgations. 
I t  may be that in operating a system of this kind there would be 
constant pressure to get risks rated under the superior degree of 
risk, and, consequently, there would be a good many more risks 
rated at the lower than the higher rates, so that the average rates 
would not be true averages. To offset that tendency, however, we 
should remember that the system is a monopolistic system; the 
effect of competition in business is not present, and the tendency 
would not be so great as it would be likely te be in this country: 

Mr. Flynn also raised the question of the treatment of temporary 
cases--the adjustment of temporary cases. Again, I have no knowl- 
edge except from the deductions I was able to make from these 
publications as to what the actual practice may be, but apparently 
the general principle followed is to make the awards and adjust the 
claims for temporary cases that are under three years old substan- 
tially in the same way as we do and subject to review or revision 
at any time on request of the injured person, or at the instance of 
the insurance institution. After three years the rule provides that 
revision can only be had at the end of the sixth and ninth years, 
and from what I gathered, revised awards are compulsory at the 
end of six years and nine years. The cases come up automatically 
for scrutiny and revision at those times and at the end of nine 
years the award is made for life and not further disturbed. 
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mr. Meltzer seems to think that the basic manual is endangered 
by some of the radical suggestions that are knocking about these 
days. Personally, I have felt for some time that the alleged advan- 
tages of the basic manual are to a considerable extent illusory and 
that there is no great objection to a separate manual for separate 
states in the sense that the rates in the manual need have no sys- 
tematic mathematical relation from state to state. The advantage 
of such a relation is purely a matter of office convenience. While 
it  is very important that  there should be a complete uniformity of 
classifications between states, and every effort made to maintain it, 
yet so far as a uniform basis of rates between one state and another 
is concerned, my feeling is that in seeking such uniformity it is 
often impossible to avoid very considerable inequity between the 
various industries, and that equity should not be sacrificed to a 
slightly greater convenience in office methods. Where the payroll 
exposure in a classification is sufficient the rate for a particular 
state should reflect the experience in that state independent of the 
experience in other states. 
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NOTE ON THE CONSTRUCTION OF ~ORTALITY TABLES BY MEANS 

OF COIkfPOUND FREQUENCY CURVES--AENE FISHER. 

voL. Iv, ~GE 65. 

WRITTEN DISCUSSION. 

~R. XDWlN W. XOP~: 

The general results achieved by Mr. Fisher in this paper are 
certainly as fascinating as any which have come from the labora- 
tories of the modern analytic school in the physical and social 
sciences. ~ r .  Fisher's paper is in one sense a challenge. I t  calls 
for a statement of what sort of fac~s social statisticians are trying 
/~ discover, what limitations govern the use of such facts, and by 
what proper means we may bring data thus defined and circum- 
scribed to bear upon the practical problems which face insurance 
science. Whether we work with the sense data of either the phys- 
ical or the social sciences, we may agree, before we take up Mr. 
Fisher's paper in detail that there are four distinct categor~s of 
knowledge. 

We have first the great mass of facts which we gain through di- 
rect observation, and this sor~ of data we term empirical knowledge. 
I f  we apply that process in the laws of thought which we call 
ind,uctiom by means of which we discover from observed facts the 
general principles or " l a w "  respecting a given phenomenon, we 
arrive at the second category of our data, namely, reasoned or gen- 
eralized knowledge. This reasoned or generalized knowledge often- 
times consists in bringing observed facts into accordance with oth- 
ers by means of certain reasonable assumptions or connecting 
hypotheses, which we hold to be acceptable and in accordance with 
sound common sense for such purposes. This second category, of 
knowledge is perhaps the most advanced stage achieved by insur- 
ance and statistical science as we know" it  to-day. In fact, our 
known timidity in the employment of reasonable assumptions or 
hypotheses has on occasion resulted in that crude use of empirical 
data against which Mr. Fisher and a number of other analysts have 
so often protested in these Proceedings. 

There is a third sort of knowledge, of which statisticians and 
actuaries have but rarely availed themselves--those statistical facts 
which may be anticipated by pure deductio~ from certain assump- 
tions or hypotheses, subject to later verification by reference to em- 
pirical facts. The fourth and rather sublimated class of data which 
we could legitimately use in our everyday statistical work, had we 
the requisite courage for assumption, and the rigor of analysis, are 

26 
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the facts which follow deductive analysis from hypotheses, but 
which are incapable of confirmation in the present feeble state of 
our technical resources. 

Before considering the various elements of Mr. Fisher's paper, I 
shall ask you first to put away your impressions of the sufficiency 
or insufficiency of statistical data in the first category of knowl- 
edge, with its myriad forms, sheets, tables, pamphlets and volumes, 
and agree that instead of only one, or at most two, sorts or kinds of 
facts in insurance science, we may reasonably have four aids to 
understanding social phenomena. 

Let us start off by saying that Mr. Fisher's note is an endeavor 
to contribute to the third category of le~timate knowledge in 
casualty and social insurance science, and that our criticism of the 
paper, if any, must be confined to testing whether lVlr. Fisher has 
rigorously conformed to the criteria of this sort of knowledge or 
not. Our methods of criticism, which we usually apply to the facts 
and processes of the first two categories of data in insurance science, 
cannot help us very much in the present instance. Criticism in the 
third category of knowledge inay be applied, first, to the hypothesis 
or hypotheses, and second, to the deductive processes, by means of 
which the several laws and conclusions are established. 

Testing of Hypotheses is  Insurance Science. 

First, the hypotheses: The first few pages of Mr. Fisher's paper 
are a veritable network of hypotheses, so.me implied and some ex- 
pressed, each one of which must be stated in the order in which 
it affects the entire groundwork of assumption which supports the 
deductive processes. 

(a.) The Implied Hypothes~s as to the Nature of Social 
Stativtical Facts. Does it Hold? 

There is first the implied hypothesis as to the nature of the facts. 
The statistical facts of social life are developmental, dynamic, or 
genetic in nature. They contrast with those data of the intensive 
method of research into laws governing particular insentient events 
or things, where the aim'is to discover constant characteristics, reg- 
ularities, recurrent forms, or static characters. 

Data relating to social phenomena such as mortality, sickness, 
crime, poverty,rathe functioning of society, etc., are development M, 
dynamic--and are, therefore, so far as trustworthy observation in- 
forms us, decidedly variable, in respect to ~ime, place and the con- 
stitution of the social group in which they arise. These phenomena 
have defied any well-considered effort to establish "types" apart 
from the severely limited circumstances which characterize a par- 
ticular group. Professor Pearson in the lecture: "The  Chances of 
Death," read before the Leeds Philosophical and Literary Society, 
January, 1895, asks us " . . .  may we not assume that they (the 
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laws of frequency of apparently random sizes of things) are essen- 
tially the laws of all large numbers, and that even the frequency of 
death, its distribution by age, will obey the same laws?" The 
actual observation of deaths, with proper regard for special limit- 
ing conditions such as race, sex, occupational, age and other char- 
acteristics of populations, has shown all manner of departures from 
this assumption. The frequency of death, crime, and other social 
phenomena, is by no means of the same order of facts, i. e., as to 
whether of dynamic or static nature, as the frequencies recorded in 
coin-tossing, card-drawing, measuring fiddler-crabs or cephMic- 
indices of dolichocephalic German skulls. 

Recall the reaction against the mathematical school of social phi- 
losophers, which began as far back as 1849. Quetelet had popular- 
ized Laplace and Fourier in considerable measure and had been in 
turn introduced to the English-spealdng world through Sir John 
Herschel's effor%s. In his treatise "Sur  FHomme et le D6veloppe- 
ment de ses Facult6s, ou Essai de Physique SociMe," Quetelet had 
intel~preted certMn statistics of crime, suicide and disease as re- 
vealed by the data of the criminal coups and registration offices of 
France, The Netherlands and other countries to mean " . . .  we shall 
be able to fix the laws to which Man has been subjected in different 
nations since their birth that is to say, we shall be able to follow 
the centers of gravity of the (social) system." The influence of 
Laplace is evident throughout the work, especially when he speaks 
of the "stability of the social system" and compares the new science 
of society to the mechanics of the Heavens.* The philosophers 
Drobisch and Lotze first suggested, followed by Rehniseh, that this 
view was indeed premature, because of the disagreemen~ between the 
requirements of sound hypothesis and the nature of such "knowl- 
edge" as : "Society, as it were, exacts a certain proportion of crime 
as it does of suicide, poverty, physical and mental disease." Mr. 
Fisher mentions, for instance, that Lexis had analyzed by means of 
his dispersion theory the extreme right part of the de curve of mort- 
ality as a "normal"  curve with a maximum and mean in the 
neighborhood of age 20. Dispersion theory or no dispersion theory, 
Professor Pearson reports having applied this assumption to French 
data with but moderate success and to English statistics for males 
with complete failure. No hypothesis ~n social statistics has ever 
been proven in nearly a century of controversy to apply beyond the 
special group, lira/ted to the dine and place, to which it relates. 
The supreme and sufficient test of a hypothesis is whether or not it 
agrees with observed facts. 

Mr. Fisher's first implied hypothesis is that the facts of mortality 
according to the causes of death are of such static nature that we 
may " analyze the series of deaths at various ages in a system of 8 
(or 10) Laplacean-Charlier and Poisson-Charlier frequency curves, 
typical of distinctive groups of causes of death at various stages of 
life ." 

* ¥ol. II, p. 338, "Sur 1 'Homme, etc. ~' 
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The lesson of all the eighty years of controversy and criticism of 
the school of social mechanics is that a supposition of static char- 
acters--in material essentially dynamic and variable according to 
time, place and social group--is contrary to observed facts. This 
objection holds, I believe, that the hypotheses underlying }Jr. 
Fisher's deductive analysis are not general in application but must 
be, according to experience in social statistics, limited to groups of 
similar sex, affe structure, race and other constitution. The ap- 
parently close agreement of Mr. Fisher's q~ values with those of 
Professor Glover is probably due to two factors: (1) the practically 
similar age constitution of ~aales in the 1909-1911 data for the 
Original Registration States and in the 1910 data for the total 
Registration Area and (2) the correspondence of high values of 
Rz  (x) with high values of m~ and of low values of RB: (x) with low 
values of m~ for certain of the disease groups which weigh heavily 
in the entire experience. The form and other analytic characters 
of the curves for the several diseases and conditions may be typical 
so far as the general population of the registration area, males, of 
1910 is concerned. The hypothesis is not sustained, however, by the 
facts of experience with similar endeavors of the mathematical 
school of social philosophers, when the attempt is made to employ 
it in constructing a mortality *able for, say, locomotive engineers, 
textile operatives, males in Newark, New Jersey or in Boston, 
Massachusetts. The statistical parameters of the d~ column com- 
piled from exposures and deaths for each of these groups may be 
expected from experience with similar situations in other subjects 
of social inquiry, to be essentially unlike. 

I am not convinced that a mortality table can be constructed 
validly by means of compound frequency curves without complete 
reference to the social group to which it applies. I do believe, 
though, that when crude life table values have been prepared upon 
the basis of observed exposures and deaths, the compound frequency 
curve method can be justified as a powerful agent for ~aduation 
by sound hypotheses of special application to a particular social 
group only. Observe, for instance, the smooth character of Mr. 
Fisher's re~stration area curve in comparison with Professor 
Glover's values, graduated by a number of mechanical formulae. 

(b.) The Expressed Hypotheses, 

The other hypotheses forming the groundwork for the analytic 
procedure may be examined regardless of the lack of generality of 
the implied hypothesis as to the nature of the facts. I have not yet 
had the opportunity to test by practical calculation from data 
drawn from various social groups, whether the assumption holds 
that frequency curves of Types A and B are sufficient to represent 
the distribution of dx values for the several diseases and conditions 
in a life table constructed according to conventional methods. 
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Limitation of such variable data to two type curves seems to be a 
somewhat Procrustean procedure. I t  may be, though, that the use 
of two types is a commonsense middle-of-the-road measure between 
a system of many types of curves and the single class of Fcarsonian 
curves derived from the differential equation 

1 d y =  b x - - x  2 
y dx  a - - b x - - c x  2' 

where x represents the magnitude of a given deviation from the 
mean of a series of measures and y the frequency of such deviation. 

Nor have I had the time to apply any tests to Mr. Fisher's group- 
ing of the causes of death to form classes of deaShs typ~ca~ of 
youth, etc. There is a very considerable amount of labor attached 
to the trying-out process. Mr. Fisher assures me tha~ the work is 
likely to provide good mental exercise before I discover just what 
causes of death he has merged in the several groups[ Likewise t]~e 
tests for "goodness of t l t "  and for errors due to sampling in the 
figures for locomotive engineers. 

There is much in Mr. Fisher's paper that supports the plea for 
more contributions to the third sort of knowledge in insurance 
science---the knowledge based upon valid hypotheses, faithful anal- 
ysis and final reference to actual experience. Results along this 
line in future will probably be as convincing as ;[ames Clerk-l~Iax- 
well's exhaustive statistical treatment of the kinetic theory of gases. 
Clerk-~axwell's application of the theory of probabilities to the 
phenomena of gaseous substance placed upon a sound theoretical 
foundation the laws empirically established by Boyle, Gay-Lussac, 
Dalton and Avogadro. In  insurance science we, too, may some day 
see harmony between the advocates of ~he tlrst and third schools 
of knowledge %hat harmony which comes of mutual understand- 
ing and helpful criticism. 

MR.  A L B E R T  H .  ~ O W B R A Y  : 

This paper presents a new method of constructing mortality 
tames from consideration of deaths only and causes of death. This 
proposal is indeed startling to most of us in view of our general 
training that a correct mortality table cannot be constructed with- 
out having regard to the exposures to risk, and we are confirmed 
in this view from our custom of comparing the deaths and ex- 
posures as the equivalen~ of the occurrences and possibilities of the 
probability fraction. The fact that it violates our present notio.ns 
is, however, not valid ground for rejection of the method if it  is 
not found unsound in theory and gives satisfactory results in prac- 
tice. The fundamental hypothesis of the method is "that the num- 
bers of deaths from specific causes cluster around certain definite 
ages in such a manner that the frequency distribution according to 
age from a specified cause or group of causes of death may be rep- 
resented by a typical skew frequency curve." 
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Although it is not taken directly, it seems to me that indirectly 
through this hypothesis an hypothetical exposed to risk is set up 
from which the probability fraction is derived. Of course, the cor- 
rectness or incorrectness of the theory hinges upon the truth of this 
hypothesis. 

The examples worked out in -~r. Fisher's paper indicate that the 
method in skillful hands tends to produce satisfactory results and 
to the extent of the examples tried indicates the fundamental hy- 
pothesis is true. Before this is definitely accepted further prac- 
tical tests of the hypothesis than those here presented will be neces- 
sary. For myself I may say that the fundamental hypothesis 
seems reasonable. 

There are certain advantages which might result from the gen- 
eral adoption of the method here suggested for construction of mor- 
tality tables. The volume of data to be considered would be con- 
siderably reduced. This would facilitate the taking out of experi- 
ence and probably speed the time in which the work could be done, 
as it would not be necessary to handle a large volume of cards re- 
lating to exposures which it is now necessary to handle. The 
method requires the analysis of the fatalities by cause and age, and 
it is my opinion that careful studies along these lines would be 
most helpful in increasing our knowledge and probably our ability 
to control disease. This analysis of cause of death especially in 
comparison with the elapsed time since the medical examination 
may throw a great deal of light on the mooted question of the 
duration of effect of medical selection. The method produces a 
mortality table that is already graduated and, therefore, the work 
of graduation it not added to the construction of the table and we 
avoid the possibility of distortion of results through the use of a 
graduation formula which may not be entirely suited to the data. 

On the other hand the method presents certain difficulties which 
are by no means insignificant. In the first place it would appear 
that if cause of death is to be given the importance this method 
gives it in determination of mortality tables the diagnosis should 
be very. accurate, and the statistical assembly should correspond to 
this accuracy of diagnosis. Equally careful mathematical analysis 
is also fundamental. Even upon the basis of these conditions it 
appears the method leaves a large amount of leeway for the per- 
sonal equation in determining what causes shall be grouped to- 
gether in the various frequency curves. I t  is true, as I understand 
it, that these curves will be subject to careful tests for stability, 
and yet, as ~r .  Fisher points out, he, himself, is not entirely satis- 
fied with the cause analysis he has made in this way. This cause 
analysis has been made where it has been possible to compare the 
material with carefully compiled mortality tables prepared by the 
methods heretofore used of comparing deaths with the exposures. 
After the particular frequency curves have been selected there is 
still some room for the influence of the personal equation in the 
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selection of constants, but the method of least squares, and other 
methods of mathematical analysis are probably sufficiently well 
developed to eliminate any pronounced error from this source. I t  
may be that as we become better t-rained in the modern mathe~ 
matical methods of statistical analysis we will be no more afraid 
of the personal equation affecting the application of this method 
than we are now of a like influence in graduation by the Makeham 
formula. 

I sincerely hope that Mr. Fisher's method may receive careful 
consideration and adequate test through application to the con- 
struetion of mortality tables in this country. Although it is a 
matter in which this Society is not concerned, it would seem that 
in the construction of the new mortality table now under way 
jointly by the Convention of Insurance Commissioners and the 
actuarial bodies of this country dealing with life insurance there 
would be an excellent opportunity to test out these methods. 

I cannot but regret the implication of Mr. Fisher's remarks at 
the top of page 84. I t  may be that "Purely empirical n~ethods 
. . . have been employed by far  too great an extent by actuaries 
and statisticians." And it may also be true that this is "unfor tu-  
nately at the loss of sound logic and commonsen~e reasoning." 
But human nature is human nature and when a man or a profes- 
sion has made the best use of the tools it has hitherto had available, 
there is a very natural resentment at the use of such language when 
a new method is first put forward and when the profession has hacl 
no opportunity to make an adequate study of the new method. 
Perhaps the actuarial profession of America may be subject to some 
criticism for not having pursued its probability studies to the point 
where it  has developed these methods, but if the profession is open 
to this indictment it  at least has the  defense that in the meantime 
it has built up on a sound foundation the present huge structure of 
American life insurance and extended its benefits to a vast number 
within our population. 

Y R .  J O I T N  8 .  T1KO~IPSON "- 

This recent paper of Mr. Fisher's concerning a proposed new 
method of analysis of mortality experience is an unusually inter- 
esting one and the mode of treatment is very suggestive, especially 
since the course described is a radical departure from that hitherto 
taken by actuaries when confronted with the problem of deriving a 
rate of mortality from a suitable experience. 

In  case of the treatment of the "Locomotive Engineers" ex-pe- 
rience there is satisfactory agreement between " a c t u a l "  and "ex- 
pected" deaths or between the '~ observed" and '~ calculated" 
deaths (frequency curve ordinates) as they are here called, so far 
as totals are concerned. Similar figures are not available for the 
work on the U. S. Life Tables, but the tabulated results indicate 
that the " f i t "  is equally good. So far as the distribution among 
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ages go the results cannot be said to be as good. For example, in 
case of the "Locomotive Engineers" experience, the two largest 
groups are CwD and H ;  in case of the latter the observed deaths 
are less ,than the calculated deaths up to age 39 inclusive, greater 
from 40 to 64 inclusive, and less thereafter. Under group C--D 
the observed deaths exceed the calculated deaths to age 49 in- 
elusive and are less thereafter. Thus the most obvious test of a 
satisfactory graduation is not fulfilled but, of course, the extent 
of the series may be such that better results could not be expected. 
Indeed the percentage deviation is not great, being very little in 
excess of 1 per cent. in the total and there is no doubt that a high 
degree of statistical skill has been applied to the process described 
in the paper. 

In  brief, the method is to subdivide the totals of actual deaths 
classified by ages into corresponding groups by causes of death also 
classified by ages, the ide~ being that the subgroups can be more 
readily graduated by manageable types of frequency curves than 
can the whole series giving the deaths from all causes at successive 
ages. I f  we understand the process, therefore, the result is simply 
a graduation of,d~, the " ac tua l "  deaths, and it is not apparent 
why a mortality table should not be formed from the unadjusted 
deaths and some other function of graduation with equally good re- 
sults. In other words, it is not clear what additional knowledge 
is furnished by subdividing the deaths by causes and how the ex- 
cellence of statistical treatment compensates for lack of informa- 
tion covering "exposed ¢o risk." Every actuary is familiar with 
the unfavorable, not to say disastrous results following upon the 
attempt to construct the Northampton Table from the record of 
deaths only. I t  is conceivable that the numbers of deaths either 
in total or by separate causes may be the same in two distributions 
when the " exposed to r isk" are different. I t  is also certain that 
the rate of mortality in a stationary population is different from 
that in one in connection with which there is a regular net incre- 
ment or decrement annually because of migration if the deaths are 
the same. I f  there is close adherence between rates of mortality 
deduced in the ordinary way and those deduced in the proposed 
way, it can only be because the net variation of ~he dis~ributio~ 
from the stationary condition is not great, l~oreover, the high 
rates of mortality at the very young and very old ages will, as usual, 
present greater difficulties of treatment because a given rate of 
variation in the exposures will produce a greater absolute variation 
in the deduced rate of mortality than at intermediate ages. 

Statements regarding "Cause of Death"  are considerably af- 
fected by errors arising from either (1) looseness of nomenclature, 
that is, the use of general instead of specific terms, confusion be- 
tween immediate and contributory., causes, etc., or (2) incorrect 
diagnoses. The execution of the physician's certificate as part of 
the proof of death may be carried out hurriedly or without the ex- 
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ereise of the usual professional exactitude and without the realiza- 
tion of the statistical value of the statement. The error, if any, 
~esults in the transfer of deaths from one class to another and if 
the net movement is not great +~he result or deduced rates will, of 
course, not be great. But it  is reasonable to suppose that the rate 
of mortality based on the fact of death and the fact of exposure 
must be less affected by error than a calculation based on the cause . 
of death, changes due to misstatement of ages, to statistical treat- 
ment and to the exercise of judgment arising in both. 

The process described offers an excellent means of studying the 
mortality from a given disuse or group of diseases (the deaths 
being more or less subdivided according to the requirements), pro- 
vided the assumed frequency curve can be made to fit and the ex- 
posures can be obtained. There is no doubt that co-operation be- 
tween the medical director and the actuarial statistician will re- 
sul~ in a broader understanding of the incidence and destructive 
effect of various types of disease. 

~R. ClZAI~LZS W. JACKSON: 

h[r. Fisher's paper is very interesting and the method proposed 
by him a novel one and a wide departure from the methods cus- 
tomarily pursued by actuaries. 

Before accepting Mr. Fisher's hypothesis, however, it will be nec- 
essary to submit it to many more tests filan those to which it  has 
been subjected at present. While the examples which are given in 
the paper appear to bear out the truth of the theory, I do not think 
they are sufficient to justify us in accepting it  as established. We 
know that in the past, many an ingenious hypothesis has appeared 
to account for various observed facts, only to be overthrown and 
discredited later. 

As stated above, it will be necessary to test it  on several expe- 
riences, but here practical difficulties arise. Mr. Fisher on page 67 
divided the experience into eight typical groups, namely: 

B : Deaths 
,C : Deaths 
D : Deaths 
E : Deaths 
F :  Deaths 
G: Deaths 

typical of youth, 
from industrial accident, 
from pulmonary tuberculosis, etc., 
typical of middle life, 
typical of late middle life, 
typical of early old age, 

H :  Deaths typical of middle old age, 
I :  Deaths typical of extreme old age. 

In  the latter portion of the paper, he increases the number of 
the groups to ten and thus obtains better results. The author has 
not furnished us with sufficient daL~ to test out his hypothesis on 
other experiences, for I do not think that any two men would agree 
as to the deaths which properly belong to ~'oups E, F and G. 

Mr. Fisher would be rendering a valuable service to the members 
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if he would go into greater detail and enumerate more specifically 
the nature of the different groups. Unless this is done, it  is prac- 
tically impossible to test the truth of the hypothesis, for the time 
required would be prohibitive. 

In constructing tables based upon similar methods, l~Ir. Pealer- 
sen, I believe, made use of four groups; Mr. Pearson of five; l~Ir. 

. Fisher of eight and later of ten. The question naturally arises 
whether the last number is sufficient and if it may not prove neces- 
sary. to increase the number of groups still more. 

I t  would be of great value to all of us to know whether the 
hypothesis is true or not, for if mortality tables can be constructed 
from the record of deaths alone, an immense amount of time can 
be saved, for in the investigation of any mortality experience, by 
far the greater part of the time of the clerical force is used in cal- 
culating the exposed to risk. I f  we can avoid this labor, a great 
saving will be effected. 

We are greatly indebted to l~r. Fisher for his very interesting 
paper, which in my opinion would be much more valuable if it con- 
tained more detail. 

HR. /LR~]] I~ISttER: 

(iUTHOR~S REVIEW OF DISCUSSION.) 

The remarks on my little note by the recent speakers are a strik- 
ing illustration of the back-wash of a fierce conflict between two 
different currents of philosophical thought and, scientific method, 
the battle between the empirical and rationalistic schools of philos- 
ophy, represented by the Scotch and English philosophers, as 
Berkeley, Locke and t tume on the one hand and the continental 
philosophers, Descartes and Leibnitz on the other hand. 

The empiricists maintained that all our kmowledge is derived 
from experience, the rationalists claimed that in addition to what 
we know by experience, there are " innate  ideas" or principles 
which we know independently of experience. The empiricists de- 
nied moreover the existence of logical principles independent of 
experience. After many years of thought this denial and probably 
the most important point of the controversy between the two 
schools has proven to be false, and it has been established that the 
rationalists were in the right. On the other hand, the empiricists 
were right in maintaining that nothing can be known to exist ex- 
cept by the help of experience. 

Emmanual Kant and Herbert Spencer have attempted to recon- 
cile the two views, and the methods of modern science and scien- 
tific research have to a certain extent effected a compromise be- 
tween the two schools, although somewhat favoring the rationalists. 
The absolute impossibility to derive the corpus of human knowl- 
edge from mere empirical data and observations has been so ably 
demonstrated that no further proof is required on this particular 
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point. Yet many of our actuaries of ~;he present day, especially of 
the Scotch school, seem still to believe in the fallacy perpetrated by 
John Stuart Mill in his attempt to found a "new l o ~ c "  and to 
establish the law of causality by what he himself termed "an in- 
ductio per simplicem enumerationem." This is blind empiricism, 
almost as narrow in its scope as that of St. Thomas, the apostle, 
who only would acknowledge the existence of things through imme- 
diate sensations. Bias of this or similar character is not uncom- 
mon among most Scotch collectors of statistical data, such as actu- 
aries and medical men. I need only to refer to a recent statement 
of Professor Karl  Pearson who informs us how he once pointed out 
to a Scotch actuary or statistician his prejudice in favor of whole 
centimeters relating to a series of measurements of human anatomy. 
The Scot looked at the results he had collected, recognized the bias, 
and then gravely told Mr. Pearson that it  was not due to any per- 
sonal bias, bat that the creator must have designed Scotsmen on 
the metric scale. I t  is such paradoxes--more or less due to picayune 
empiricism--that makes the individual Scot or Irishman so dear 
to our heart and a source and veritable fountain of wit and humor, 
but also at the same time tends to make a collection of such indi- 
vidual characters unduly clannish. Every clansman, I am sure, is 
essentially an empiricist. 

In  total opposition to our Scotch friends stands the typical Ger- 
man. Most of us have wondered at the often queer antics of the 
German mind. These antics I feel sure are the outcome of a con- 
sistent and stubborn rationalism, ignoring experience. German 
logic in itself, as a mere formal logic apart from psychological 
logic, is keen enough, but it is in most cases founded upon a com- 
pletely wrong hypothesis. In spite of this shortcoming the ex- 
treme rationalism of the German mind has in this war proven a tre- 
mendous power, although a power for evil only. ]Kappily most 
normal individuals such as Americans, Englishmen, Frenchmen, 
Latins and Scandinavians occupy a position between the two ex- 
tremes of the Scot actuary and German pedagogue. 

The philosophical model of modern scientific thought and .re- 
search work is characteristic of what Jevons called a complete proc- 
ess of induction consisting of four stages, viz., observation, hypoth- 
es~s, deduct~o~ and verification. 

The distinguishsd Italian physician and' philosophical critic, 
Enrico Marselli, has crystallized the content of the philosophy of 
science in the following e~racts taken from the introduction to his 
"Review of Scientific Philosophy." 

"We think the moment has come for professional philosophers 
to allow themselves to be convinced that the progress of physical 
and biolo~cal sciences has profoundly changed the tendencies of 
philosophy; so that it is no longer an assemblage of speculative sys- 
tems, but rather the synthesis of partial scientific doctrines, the ex- 
pression of the highest general truths, derived solely and imme- 
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diately from the study of facts. On the other hand, we hope also 
that in every student of the separate sciences whether pure or ap- 
plied, ±he intimate conviction will take root that no science which 
applies the method of observation and experiment to the particular 
class of phenomena which form its subject, can call itself fully de- 
veloped so long as it is limited to the collection and classification 
of facts. Scientific dillettantism of this sort must end by ster- 
ilizing the human mind, whose natural tendency is to advance from 
observed phenomena by successive stages to the investigation of 
their partial laws and from these to the research of more and gen- 
eral truths. But philosophy thus understood, can never confine 
itself with the dogmatism of a system but rather will leave the in- 
dividual mind free to make constant new concessions, in the pur- 
suit of the truth." 

The same ideas are expressed in even more trenchant form by 
another Italian, Federigo Enriques, in his "Problemi della Sci- 
ensa" (" Problems in Science") as follows: 

"To-day they claim that by reasoning we can penetrate the secrets 
of the universe, which should be mysteriously revealed in the laws 
of the mind is banished as a chimera. But on the other hand we 
see that all observations and experiments are of scientific value 
only so far as they are supported by a reasoning process. Other- 
wise we should be obliged to wait until nature shoukl be so obliging 
as to teach us, by answering at random these questions which we 
should neither know how to ask nor to interpret." 

"Watchful  waiting" may have its value in diplomacy and pol- 
itics, but it has no place in science. The whole history of science 
from the dawn of antiquity to our present day has proven that  the 
human mind is aggressive and does not wait patiently on being 
taught by experience but hastens ahead with its hypothesis and 
methods. 

B~it have the so-called "actuarial science" and actuaries in gen- 
eral not exactly adopted such a policy of watchful waiting ? 

Many people are in the habit to look upon an actuary as a mathe- 
magical wizard, a sort of little deity, or oracle, whose authority is 
unquestioned. For a number of years I held this view myself, but 
so far as I can judge from recent contributions to assurance math- 
ematics and assurance statistics I feel that most actuaries have 
been completely dominated by narrow empiricism and that  their 
rather slavish adherence to certain patterned methods of gathering 
and cataloguing facts have probably had the effect of what Mor- 
selli called the sterilization of the mind. As a rather youthful and 
so to say unknown quantity in statistical and actuarial circles I 
fully realize that such a sweeping assertion in respect to a body of 
eminent men can not stand on its face value unless it is supported 
by historical evidene% which I now shall endeavor to bring forth. 

The name of the celebrated Edmund Halley, Astronomer Royal 
of England, is remembered for two achievements which he was the 
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ilrst to accomplish: the computation of a comet's orbit and the 
construction of the first mortality table. Halley thus represented 
and actually founded one of two at his time essentially empirical 
branches of human knowledge, astronomy and actuarial methods, 
none of which at that time (about ~690) could lay claim to the 
title of a part of science. I t  is of interest to see how the develop- 
ment of these two branches has been since the time of Halley and 
how their respective progress compare at the present time. 

The originator of the Breslau Life Table was a contemporary of 
the great ~ewton who through the development of that particular 
part of mathematical analysis, known as the infinitesimal calculus, 
discovered the key that opened the doors for the exploration of the 
sciences of astronomy and physics and actually became the mathe- 
matical foundation of these two sciences. 

The genius of Newton' was far seeing enough to break with the 
traditional views of mere empiricism then reig-ning in astronomy 
and physics. Like a true rationalist, perhaps the finest type of 
positive rationalism in the whole history of mankind, he hastened 
ahead with hypotheses and opened new fields of investigation for 
the astronomers and physicists. His fertile genius left the ster- 
ilized minds of the empirical observers to make additional observa- 
tions and to gather further data. What was the result ? A tre- 
mendous development of astronomical and physical sciences. Gallic 
genius under the leadership of Lagrange, D'Alembert, Legendre, 
Cauchy, and especially Laplace, took up the heritage of the great 
:Englishman and perfected, the splendid structure to which he had 
laid the foundation. The genius of Laplace is fully equal to that 
of hSewton and shows again the superiority of fertile rationalism 
over sterile empiricism. In the "Mechanique Celeste" the riddle 
of the stellar bodies was laid bare by the methods of a rationalistic 
mind and the empiricist had only to verify by additional observa- 
tions the results which Laplace had deduced by a mathematical 
analysis. Astronomy is to-day, thanks to Laplace, one of the most 
perfect among the exact sciences. I t  has torn itself away from 
the clutches of empiricism, which now is its servant instead of its 
master. 

Such has been the development of astronomical and physical 
sciences since the time of Halley. From mere empirical methods 
they were elevated to a theory by Newton and perfected into exact 
sciences by the French mathematicians. Can the same be said to be 
the case with the actuariM methods as introduced by Halley? I 
am well aware of the fact that most actuaries are in the habit of 
speaking of "actuarial science." So false and misleading is this 
name that even those who more modestly speak of "actuarial 
theory" are wrong, since all what actuaries can justly speak of are 
actuarial methods, purely empirical in their conception and ap- 
plication. The mentioning of actuarial science and even of actu- 
arial theory must at the present state of development be regarded 
as mere phrases. 
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Have the principles as introduced by Halley in the study of mor- 
tality essentially changed from their purely empirical character? 
I fear I will have to answer this question in the negative. Dr. 
~ i lne  in the construction of the Carlisle Table ~ook into ac- 
count the exposed to risk, which were unknown to Halley, but 
otherwise his method was almost identical to that of Halley. 
Since the time of ~[ilne a number of ways have been devised to 
graduate the irregularities of the crude observed data. I can men- 
tion you at least twenty-five interpolation or summation formulas 
used in graduation, and all of which really are special cases of the 
general Newtonian Interpolation Formula. 

Gompertz's and Makcham's hypothesis constitute an attempt to 
base the investigations on human mortality on a more scientific 
basis, but unfortunately the Makeham formula can at its best only 
be called a successful graduation formula. 

Let us briefly consider the fundamental features of constructing 
a mortality table by means of the usual actuarial methods. A cer- 
tain number, say 4, persons at age x, are kept under observation 
for a full calendar year and the number d~ who die among the 
original l~ entrants during the same year are recorded. The ratio 
d~-+-l~, is then considered as the crude probability of dying at 
age x. Similar crude rates are then obtained for all other ages. 
These crude rates are then subjected to a more or less empirical 
process of graduation to smoothen out  the observed irregularities 
arising from random sampling. One then chooses an arbitrary 
radix, say 100,000 persons at age 10, which represents the original 
cohort of 10-year-old children entering under our observation. 
This radix is now multiplied by the previously constructed value 
of q~o, and the product represents the number dying at age 10. 
This number, d~o, is subtracted from 10,000 and the difference is 
the number living at age 11, or I n. This latter number is then 
multiplied by q~l and the result is dlt , or the number dying at the 
age of 11 out of the original cohort of 10,000. In  this way one 
continues for all ages up to 105 or so. The d, column--or the 
compound frequency curve is thus an auxiliary column, a mere 
by-product of the empirically determined q~. 

Allow me to ask you a simple question. Do these empirically 
• derived numbers of deaths at various ages out of an original cohort 
of 10,000 entran¢s at age 10 give us any insight or clue as to the 
exact nature of the biological phenomenon known as death, and 
are we by this method enabled to lift the veil and trace the numer- 
ous causes which must have been at work and served to produce the 
total effect, the d~ curve, of which we through the usual conven- 
tional methods have a purely empirical representation ? 

I fear we will have to answer this question in the negative. The 
usual actuarial methods do not give us a single glance into the 
relation between cause and effect, which after all is the ultimate 
object of investigation for all real sciences. Probably many of 
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my critics would answer ~hat they are not inSerested in investigat- 
ing causal relations. An ignoring attitude like this is, however, 
very dangerous for a statistician, whose very work rests upon the 
validity of the law of causality. 

We shall, however, overlook this evident inconsistency of the em- 
piricists and instead ~ r n  our attention to such methods as a 
rationalistic positivist would employ were he to construct a mor- 
tality table. 

Such methods we should find to be completely reversed to those 
of the empiricists, both in respect to points of attack and deduction. 
In  the case of the empiricist the q~ is the initial fundamental func- 
tion from which the d~ column is computed as a mere by-product. 
The rationalistic method starts with the d~ column and winds up 
with the q~ column as a by-product. 

The positivist investigator is thus primarily interested in the 
absolute number of deaths and not in the relative frequencies of 
deaths at various ages. His very first question is therefore: What 
is the form of the curve representing the deaths at various ages 
among the survivors of the original cohort of 10,000 ? Right here 
we can, strange to say, apply some purely a priori knowledge. We 
know a priori that the curve must be finite in extent and assumes 
only positive values. There can be no negative numbers of deaths 
nnless you were to regard the reported theolo~cal miracles of 
resurrections from the Jewish-Christian religion as such. Th is  in- 
formation is, however, not sufficient to use as a basis for a purely 
deductive analysis. We must, therefore, look about for additional 
information whether of an a priori or an a posteriori character and 
of such a general character that it  can be adopted as a hypothesis. 

As Poincare once said, every generalization is a hypothesis. 
Hence we shall look for some general characteristics which all mor- 
tality tables have in common in the age interval under considera- 
tion (age 10 and upwards). Now if you take any mortality table, 
I do not care from what par~ of the world, you will notice that  the 
numbers of deaths in the d~ column gradually increase from age 10 
and until a certain maximum or high crest is reached. After that 
the numbers begin to decrease quite rapidly, until  at age 100 or so 
only a few numbers are found among the deaths. This high crest 
with its subsequent rapid decline is found in all existing mortality 
tables. I t  does of course appear at various age periods for various 
localities and populations. In India the high crest for male lives 
occurs at the age period, 45-50, among most of the Aryan races i t  
falls around the age of V0. The main fact is, however, that this 
crest is a general characteristic of all mortality tables. We can, 
therefore, see that the d~ curve is a single valued, positive function 
with at least one maximum value gradually diminishing towards 
youth and old age. Such a curve has all the properties of a fre- 
quency curve which--as proven by Charlier and JSrgensen--can be 
represented as the sum of Laplacean-Charlier and Poisson-Charlier 
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frequency curves of types A and B. So far we have been on per- 
fectly firm ground. We know positively the compound curve is 
composed of A and B curves. But  how shall we construct these 
separate component curves? No a priori reason will guide us so 
we must resort to a hypothesis. Now each cause or group of 
causes of deaths has certain typical characteristics as to its oc- 
currences in various age periods of life. We know for instance 
that there is a much greater probability that a boy of 5 years will 
die ~rom measles than that  an 85-year-old man will die from 
measles. On the other hand there is quite a large probability that 
an 85-year-old man will die from diseases of the prostate gland, 
while such an occurrence is almost unheard of among younger 
ages. Similarly deaths from cancer and Bright's disease are very 
rare in youth but quite frequent in older ages. 

l~ow since we know that the d~ curve is composed of A and B 
curves and that the probability of death from certain diseases are 
typical o f  various age groups it lies dose at hand to adopt as a 
hypothesis that the distribution of deaths from certain causes 
among the survivors at various ages of the original cohort can be 
represented by A or B curves. I do not need to state here why such 
curves necessarily must be skew in appearance as far as the clus- 
tering tendency around the mean value is concerned. 

The hypothesis does not imply that  the curves are fixed or static. 
Mathematical statistical methods are essentially methods devised 
to study the dynamic changes in life where a rigid state as known 
from the theory of static bodies does not exist. Without doubt the 
curves would group themselves around different ages, in the tables 
for India than in Europe or America. I have, however, found that 
a number of statistical data relating to causes of death may be rel~ 
reseated by the system of ten curves as given in the examples in 
the paper, especially in view of the fact that I by this time have 
obtained better equations for the older age curves.* I have con- 
structed male life tables for England and Wales, Newark, Boston, 
Detroit and Copenhagen. The English table is especially instruc- 
tive because we have here a complete registration in the whole coun- 
try for the years of 1911 and 1912 for which the table was con- 
structed. Moreover, we are able to compare the table thus formed 
with the table known as English Life Table, No. 8, as constructed 

*Another  improvement is tha t  the parameters as originally computed 
have been corrected by means of the ~ 'Sheppard Correction Fo rmu la , "  thus 
allowing for errors of grouping in 5 year intervals. :~oreover, i t  was dis- 
covered tha t  there among the deaths in the younger age periods, say up to 
the age of 50, among the Locomotive Engineers were included a number of 
permanent disabilities f rom blindness and amputat ions of legs and arms. 
The mortali ty rate is therefore too high Jn the younger ages and middle life. 
A monograph on the mortali ty among Locomotive E~gineers is a t  present 
being prepared by Mr. 1~. S. (]rum and will contain the new and corrected 
frequency curves. 
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b y  Mr .  K i n g  b y  ~he u s u a l  m e t h o d s  f r o m  t h e  cleaths b y  age a n d  t he  
exposed to risk a t  the same age. The close agreement between the 
va lues  of  q~ is s h o w n  i n  t h e  f o l l o w i n g  t a b l e  a n d  d i a g r a m .  
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TABLE I. 

Comparison between values of 1,000 qz of English Life Table No. 8 
(Males) as constructed by Mr. George King's method of graduation and 
corresponding values of q~ as computed by Mr. Arne Fisher's method, of 
compound frequency curves from the mortuary records by age, cause of 
death and sex of the Register General for England and Wales 1911-1912. 

Age. King's 1.000 qz. Flaher's 1.0OO q.= 
10 1.93 1.79 
15 2.35 1.99 
20 3.48 2.98 
25 3.99 3.93 
30 4.78 5.34 
35 6.24 6.82 
40 8.11 8.41 
45 10.89 10.50 
60 14.82 14.08 
55 21.11 20.41 
60 30.42 30.64 
65 43.75 44.75 
70 64.70 63.0.8 
75 97.51 90.52 
80 142.99 133.33 
85 199.11 187.95 
90 273.95 238.01 
95 315.6~ 3~8.38 

100 416.04 386.84 

On the other hand, the data from New York City completely 
defy any attempt to use the system of ten curves. This is due to a 
certain reason and a very interesting one indeed, but one which I 
shall not discuss at this moment. 

The successful construction of a mortality table from the abso- 
lutely independent material from England and Wales apparently 
disposes of the criticisms of Mr. Kopf as to the influence of the age 
distribution of the exposed to risk. This latter distribution is 
namely quite different in England than in the United States where 
emigration of younger members makes itself strongly felt. More- 
over Mr. Kopf seems to be totally ignorant of the origin and gen- 
eration of compound frequency curves when he makes the following 
remark: 

"The frequency of death, crime, and other social phenomena, is by 
no means of the same order of facts, i. e., as to whether of dynamic 
or static nature, as the frequencies recorded in coin tossing, card 
drawing, measuring fiddler crabs or cephalic--indices of doliocho- 
cephalic German skulls." 

Leaving the German shills to be taken care of by the bombing 
squadrons of the Allied airmen and aviators, the first part of this 
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statement is absolutely erroneous. In  regard to the distinction be- 
tween static and dynamic facts on which Mr. Kopf bestows such 
great care, I simply wish to state that in all statistical records a 
static state is unknown. All statisticians deal with variation and 
the mathematical relation of variates, hence their methods must 
bear a close relation to the methods of mathematical dynamics. 
Again, if Mr. Kopf will go to the trouble to investigate the fre- 
quency distribution of the frontal breadths of the crab, Carc~nus 
mcenas, as measured by Weldon and subsequently analyzed by Pear- 
son as a compound frequency curve with two normal components, 
he will find that this compound frequency curve is almost identical 
with the do curve of the mortality table. So far as coin tossings 
or card drawings are concerned I can assure Mr. Kopf that I, from 
records of such tossings or drawings, can produce a compound 
frequency curve of exactly the same form as a graduated d~ curve 
of any mortality table, if he will be obliging enough to make a 
million individual drawings of cards or differently colored balls 
~rom separate urns, such drawings being properly arranged in 8 or 
10 sets of simple Lexian series with varying probability from set 
to set. Taken as a whole, Mr. Kopf's remarks seem to me noth- 
ing more than mere verbalisms and vagme generalities. I there- 
fore probably might 'be pardoned for saying that Hr.  Kopf's  be- 
liefs and doubts are not my reasons. 

Let me in conclusion say this: I am a believer in rationalistic 
positivism in all questions of science and although I by no means 
wish to underestimate the value of purely negative criticism, I, as 
a rule, only use criticism in its positive sense. 

I fear that the so-called actuarial science of the late years has 
reached a state of stagnation. The attitude of "watchful wait ing"  
I spoke of before has from a mere habit become a real menace. 
~echanieal aids of various kinds such as Hollerith and Powers 
tabulators have so facilitated the mere arithmetical processes of col- 
lections and tabulations that we do not need so much as before the 
introduction of new methods to eliminate the excessive arithmetical 
work of the old days. This mechanical aid has, however, so dulled 
the brains of many of our actuaries that  they often work as mere 
mechanical adjuncts of 4he Hollerith machines, a sort of a supel-ior 
kind of routine sorter. The mind of man is, however, too worthy 
a product of progressive evolution that it  should be relegated to 
such a routine state of bookkeeping and calculating. Human  
thought was by its power of reasoning among the old Greeks justly 
considered as a divine gift. The ability of man to produce various 
hypotheses has widened the realm of science and brought modern 
research away from narrow empiricism. Who among you will deny 
the power of deductive reasoning as based upon hypothesis when it  
has the power to arouse debate, when it  instigates the utilization of 
collected statistics which hitherto have been of little value and em- 
phasizes new distinctions of facts, whose objective value, although 
not impeachable, make us view certain phenomena in a new light ? 
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WRITTEN DISCUSSION. 

l~[tt. ALBERT ]K. 2~OWBRAY : 

This is the first part of a chapter in a text-book which will prove 
a very valuable manual for students of casualty and social in- 
surance. This part deals with the statistical description of sick- 
ness, or the collection, editing and tabulation of crude data as dis- 
%inguished from the critical analysis of tabulated material. The 
paper in itself will be valuable not only for its own suggestions, 
but for copious references to the works of others. The writer seems 
to have taken two propositions as his text, one of which appears in 
the second paragraph of the paper, "We, in America, must insist 
upon an impartial thorough search for the facts of sickness if we 
would build a durable insurance and public health structure," and 
the other at the top of page 12% "The aim of sickness statistics 
should be the accurate extensive portrayal of sickness in its four- 
fold aspects." 

The writer does not make it entirely clear what he means by 
the fourfold aspects of sickness, but it  would appear that he has in 
mind his remark on the preceding page, "Most cases of serious 
sickness require (a) medical, nursing or surgical attention, (b) 
convalescent or after care, (c) solution of a social problem, i. e., 
stresses such as acute or chronic poverty, undesirable home condi- 
tions (bad housing, delinquency, or other illness in the home), in- 
dustrial superannuation, or other situations exist which make for 
recurrence of illness or retardation of recovery, and (d) education 
of the patient, of members of the family and of the community in 
the prevention of further sickness." This certainly makes a heavy 
requisition for social work upon sickness statistics. 

I t  will be noted that the treatment is from a broader viewpoint 
than most of the papers appearing in our Proceedings in that the 
writer does not confine himself to the insurance aspects of his prob- 
lem, but also considers sickness statistics as the basis of a public 
health structure. He has, therefore, brought under review sickness 
data which only more or less indirectly bear upon the problems of 
sickness insurance. 

The paper discusses the source of data under two general head- 
ings 

1. General Population Experience, 
2. Experience of Special Groups in the Population. 
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It  may be some shock to those of us connected with insurance 
institutions to note that the place of accident and health com- 
panies does not come until subdivision (c) of the second group. 
Besktes outlining the general sources of data the writer discusses 
the best methods of working from each source, including the re- 
quirements in order that the best possible data may be obtained. 
He also takes some notice of the use to which the results may be 
put. Although within the limits of a paper in the Proceedings of 
this Society it is only possible to discuss briefly many topics about 
which it is possible to write extensively, the whole field of statistics 
of sickness seems to be broadly covered in the paper. 

Turning to the details, the writer's definition of sickness begin- 
ning at the bottom of page 110 seems strikingly broad since it 
would include "any objectively or subjectively apparent abnor- 
mality," either of structure or function of the body or any of its 
parts, including the brain. No limitation is placed upon the ab- 
normality, and a strict logical following out of the definition might 
include all cases of unusual genius as cases of sickness ! Even leav- 
ing out such absurd extensions of the definition, I question whether 
in his desire for an all-inclusive definition Mr. Kopf has not gone 
a little too far. In the next paragraph, however, he further limits 
himself and indicates that for practical purposes statistical con- 
sideration of sickness must be limited to what might be termed, 
although he does not so refer to it, "sickness disability/' 

On pages 113 and 114 Mr. Kopf sets out very clearly the termi- 
nology used in his paper, which seems well adapted to distinguish 
the various rates deduced from sickness data which, as I under- 
stand it, are generally being adopted. Uniformity in this regard 
is highly desirable as leading to clearness in discussion. 

Mr. Kopf lays down on page 116 certain definite principles to be 
observed in sickness census practice, and the second of these is: 
" T h e  facts must be recorded only for whole families who express 
willingness to impart the necessary informatian." 

This principle is laid down because " Compulsion will probably 
yield no results." The query naturally arises whether there is not 
thus produced selection which will have some tendency to distort 
the results. The selection may be unavoidable, but if the rates are 
to be used as the basis of any financial computations ihs presence 
should be known and recognized. 

The writer seems to be a bit unfortunate in the presentation of 
the third point in the summary of the results of sickness inquiries 
by the census method. In fact there appears to be a contradiction 
between his statement that sickness rates developed are at a max- 
imum if the enumeration is made in the spring, and his statement 
that the resulting figures should be qualified as a conservative esti- 
mate of at least the average number of days lost per person. If  the 
preparation of the textbook of which this is to be a part has not 
proceeded too far, it might be advisable to make some slight altera- 
tion in the presentation of this point. 
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In view of the agitation for general sickness insurance legisla- 
tion in this country, the enumeration on page 125 of the variant 
factors found in insurance experience is highly interesting and im- 
portant. In an earlier paper before this Society (Proceedings, Vol. 
I I I ,  p. 213) the writer attempted to make some comparisons be- 
tween the relative effect of three of these, not with a feeling that 
these three were the only important variants, but rather because 
suggestions as .to organization indicated that even these important 
variants were not having the careful consideration to which they 
were probably entitled. 

In closing his paper Mr. Kopf alludes to the problem in sickness 
insurance which is an ever-present problem in all statistical work 
where comparison between different investigations is of importance, 
namely, the problem of nomenclature. Fortunately the variations 
in this regard in different jurisdictions are not as wide as they are 
in certain other lines of statistical work. In closing Mr. Kopf sug- 
gests that he hopes to present in a later paper a treatment of the 
second part of the general subject of sickness insurance statistics, 
namely, "Graduat ion  and Higher Critical Analysis of Tabulated 
Data." We may certainly look forward to some very interesting 
material being presented to us in that paper. 

]~[R. EDWIN W. KOPF: 

(AUTHOR'S RXV/EW OF DISCUSSION.) 

Somewhere between the perhaps too broad treatment which I 
gave this introductory essay o~ the elements of descriptive sick- 
ness statistics and the hasty summaries of sickness "statistics" 
which are served to us in some health insurance discussions, lies 
the happy mean. As to the necessary breadth of discussion, may 
I not suggest that our statistical study as well as our social legisla- 
tion be guided in future more than it has been in the past by the 
spirit which actuated British Liberalism of the nineteenth century ? 
--the spirit which gave us the Friendly Society and Cooperative 
movement and the social legislation sponsored by Anthony Ashley- 
Cooper. Broad in its application to many phases of a single prob- 
lem; bu~ deep in its hold upon abiding facts. The present world- 
struggle between the Tory-Junker, with his static, anachronistic 
view of human life and dest/ny, and the Liberal with his well- 
grounded dynamic faith in the self-reliant common man, should 
lead us to revise what we have thought essential in social data and 
in social legislation. Would the liberal viewpoint comprise nearly 
all the statistical data on sickness in order to determine whether we 
know much about sickness socially or not, or would it center upon 
sickness only as an insurable incident? Are we so certain that we 
really know sickness even in its subordinate economic aspects as to 
say with one of our members: " The value of an investigation of 
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the cost of a health insurance system in . . . .  would be to 
tell you whether your cost would be 3~o per cent. of wages, or 
8~o per cent. or 4~o per cent. You may be sure in advance that 
your cost will be between 3 and 4½ per cent., probably about 3 ~  
per cent." Why this tendency toward the static and dogmatic in 
social statistics ? We need a statistical Declaration of Independ- 
ence from two vain notions: First, from the all-sufficiency and 
stability of collected sickness insurance data, especially the German 
figures, and second, from the Tory policies, reactions and phrase- 
mouthing at the foundation of German social-welfare insurance. 
Whatever we may do in America in applying the principles of in- 
surance science to the facts of sickness, should be founded upon 
broad and impartial study and upon social policies in conformity 
to those essentials of British and other Liberalism which will even- 
tually triumph in this present War against dynastic, entrenched 
Toryism of the Potsdam variety. 

Mr. ~owbra / s  point as to selection in family statistics of sick- 
ness: The data of sickness censuses of families willing to supply 
data will always be subject to qualification, as mentioned by Yr. 
Mowbray. But they supply information on another important is- 
sue not discussed in the essay; family sickness statistics show how 
seriously the functioning of the wage-earner's family is disturbed 
and to what extent a plan of insurance serves to sustain the insti- 
tution of the family under the shock of serious or disabling illness. 
Workmen's insurance problems are very largely family problems. 
The selective nature of census family statistics of sickness is per- 
haps more than compensated by the use of such statistics in the 
s~dy of the social utility of wage-earners' insurance. 

The phrase "o f  at least the average number of clays per person" 
should read "o f  at most that average number of clays per person." 


