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:MR, E. lc[. DOWNEY: 

These papers raise four fundamental issues: (1) whether any 
form of experience rating is consonant with sound insurance 
theory; (2) whether (if the first question be answered in the 
affirmative) experience charges and credits should be graduated to 
size of risk as well as loss ratio; (3) whether the experience rate 
should be retrospective or prospective and (4) what statistics are 
requisite to test the several forms of experience rating already ex- 
isting or proposed. Within the appropriate limits of a discussion 
it will not be possible to do more than summarize my own views 
upon these matters. 

1. Since insurance is primarily a means of loss distribution, it 
has been argued with much cogency that the experience rating of in- 
dividual risks is ipso tanto contrary to the fundamental purpose of 
insurance. I t  is well known that the bulk of compensation losses are 
incurred upon a comparatively small number of risks. In this fact, 
indeed, lies the raison d'etre of insurance from the employer's 
standpoint. On the other hand, everyone recognizes that there is a 
wide variation of inherent hazard as between individual establish- 
ments in fhe same manual classification. Such variation appar- 
ently arises from three sources: (a) differences in plant and equip- 
ment, (b) differences ~n processes and products and (c) differences 
in morale, under which term are comprised shop organization and 
discipline, methods of work, safety instruction, and the permanence, 
intelligence and industrial training of the working force. Differ- 
ences of the first order are graded by schedule rating, but it does 
not appear possible either to grade plant morale in this way or take 
account of the wide variety of products and processes covered by 
such a classification as machine shops. Hence there is very strong 
ground to believe that experience rating affords the best means at 
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present available both for the adjustment of rates to certain very 
important hazards and for the stimulation of preventive measures 
as respects accident causes not covered by the rating schedules. 
This argument applies with special force to those businesses not 
subject to schedule rating. 

I t  appears to me possible to reconcile these conflicting views by 
excluding deaths from experience rating and by limiting the effect 
of other costly accidents. An employer who has paid his premium 
for the very purpose of avoiding risk may properly object to being 
saddled to the extent of several thousand dollars with the cost of a 
death or a permanent disability--as may well happen under the 
New York, the Massachusetts, or the Service Bureau's experience 
rating plans. Why insure at all if he is compelled to carry his own 
risk on that very class of rare and costly accidents the burden of 
which ought in all conscience to be distributed over the industry at 
large? Deaths and permanent total disabilities, just because of 
their comparative rarity, are the ]east calculable and the least pre- 
ventable of accidental injuries. The occurrence of a fatality or a 
permanent total disability in a given establishment proves nothing 
as to its inherent hazard and a penalty therefor effects nothing in 
the way of accident prevention. Yet all the experience rating 
plans above referred to do compel the employer to carry his own 
risk, in substantial measure, upon these very accidents. Indeed, 
as these plans are worked out, the premium increase in a given 
case may even exceed the actual cost of the accident in question. 
Therein these plans seem to me clearly inequitable and clearly 
opposed fo all sound principles of compensation insurance. 

I t  is perfectly possible, however, to formulate an experience rat- 
ing plan (as has been done by the Actuarial Committee of the 
Pennsylvania Rating Bureau) which is based upon deviations 
from the normal loss ratio on account of ordinary accidents. Such 
a plan appears to me to preserve all the advantages which can be 
claimed for any form of experience rating at the same time that it 
does no violence to the essential principle of loss distribution. 

Mr. Greene has mentioned another objection to all forms of ex- 
perience rating--that they give the assured a direct interest in 
short changing the workman. I believe that this difficulty, like all 
others connected with the actual payment of benefits, can be over- 
come by proper administration of the compensation law. 

~. Mr. Woodward's arguments in favor of excluding small risks 
and of graduating credits and debits to size of premium appear 
conclusive. I t  is to be observed, however, that the exclusion of 
deaths and the partial exclusion of permanent disabilities will 
greatly narrow that chance deviation which Mr. Woodward rightly 
emphasizes in connection with smaller risks. As Mr. Ryan has 
long since pointed out, the size of risk which may properly be ex- 
perience rated is very much reduced under a plan limited to ordi- 
nary accidents. On the other hand, it appears very doubtful 
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whether any form of experience rating will make insurance at- 
tractive to an employer whose exposure is broad enough to give a 
dependable pure premium. No carrier can hope to serve such an 
employer as cheaply as he can serve himself. He has no motive to 
insure unless it be against catastrophe--and experience rating is 
surely not applicable to catastrophes. 

3. Against retrospective experience rating it is urged that pre- 
mium increases will not be collectible after the policy has expired 
and that the scheme introduces a participating element whereby 
the employer is unable to determine in advance the cost of his 
insurance. With regard to the first of these objections, it is to be 
observed that most policies are issued for a deposit premium ma- 
terially less than the amount earned during the policy period. If, 
then, the policy contains u definite agreement for experience rating 
and if the experience adjustment is made a part of the final settle- 
ment after audit, there would seem to be no special difficulty about 
collecting such increases as may fall due. Neither am I able to 
see that the participating element would be particularly obnoxious 
to employers. Insurance is a small item in entrepreneur's cost as 
contrasted with labor, materials, transportation and advertisement, 
all of which are subject to wide and sudden fluctuations. Besides, 
the popularity of the mutual principle in all forms of insurance 
goes far to answer this particular criticism. To offset these objec- 
tions, retrospective rating has very "great advantages. I t  offers the 
best possible incentive to accident prevention, for it starts each 
policy year with a clean slate and makes that year's rate to depend 
upon the experience actually realized therein. Accidents cannot 
be prevented in the past. I t  is the reverse of encouraging to tell 
the employer that last year's bad experience will nullify his good 
record for years to come. Furthermore, accident experience, 
whether as a whole or in any particular establishment, fluctuates 
with recurrent cycles of depression and prosperity. A cumulative 
prospective plan, accordingly, will yield premium decreases in a 
boom year following upon a period of depression and premium in- 
creases in a dull year following flush times--which is to say that 
such a plan will decrease premium income when losses are abnor- 
mally high and increase it when losses are abnormally low. A ret- 
rospective plan, on the contrary, will always reflect current experi- 
ence, thereby introducing a much needed element of elasticity into 
premium income. By the same token, a retrospective plan will 
secure a balance of increases and decreases--something which can 
never be attained by prospective rating. Lastly, the retrospective 
plan is much less susceptible of manipulation for the purpose of 
controlling renewals. 

4. Every student of experience rating has been embarrassed by 
the total want of statistics which could serve to throw any light 
upon the subject. We know next to nothing of loss distribution 
by individual risks, or by size of risks, or by nature of injury. 
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Whence it is impossible to prognosticate either the aggregate pre- 
mium results or the frequency distribution of premium increases 
and decreases under any experience rating plan. The existing 
plans of New York, Massachusetts, and the National Workmen's 
Compensation Service Bureau were frankly formulated in the dark. 
The Pennsylvania committee adopted an ingenious device whereby 
the credits will be determined by, and will be equal to, the devel- 
oped charges, but there is no pretense that the amount of either can 
be predicted. Evidently nothing but detailed analysis of individual 
risk experience will furnish the necessary information. I t  is not 
enough to know whether the charges and credits approximately 
balance: the number of employers penalized in stated amounts and 
the character of accidents which develop these penalties are essen- 
tial elements in the fairness and expediency of any particular ex- 
perience rating plan. To render this sort of information available 
for one state, at least, Special Pennsylvania Schedule ZZ was 
devised. 

Summing up: it seems to me that the advantages of experience 
rating, under certain restrictions, will much outweigh its disad- 
vantages. In accordance with the foregoing arguments, the plan 
should be based upon the actual loss ratio from ordinary accidents 
only, should exclude risks below a certain minimum size, should 
provide maximum charges and credits graded to size of manual 
premium, should be retrospective in application, and should be 
founded upon and continually tested by detailed analysis of indi- 
vidual risk experience. 

~ .  c. w. ~mr~Lows: 

To attempt a discussion of Mr. Greene's paper may leave me open 
to the charge of holding to a biased opinion; nevertheless, I have 
seriously attempted to maintain an unprejudiced view, though early 
convictions have not been shattered by other honest viewpoints 
which have been given publicity in the Proceedings of the Society, 
and in which a wide variance in views of this subject has been 
displayed. 

Experience Rating. 
In addition to a~eeing with ~'[r. Greene's well-founded objec- 

tions to the principle of experience rating, there appear to be other 
arguments to be used against the plan which may or may not have 
been forcibly brought out heretofore in one form or another. I t  
seems essential to first look for the source from which this theory 
of experience rating emanated. 

Is the idea born of some altruistic motive and is it a conscientious 
effort to improve upon heretofore accepted theories and practices in 
rating risks for various forms of insurance ? 

Is it an attempt to discourage the larger risks from a growing 
tendency towards self-insurance ? 
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Or is it, as I am inclined to believe, a theory founded upon a real- 
ization that Mr. Rubinow is right and that "insurance being in its 
essence an arrangement for mutual protection, the gradual exten- 
sion of the mutual principle is inevitable " ;  and, therefore, in order 
to escape the necessity of issuing true participating insurance on 
compensation risks, some substitute must be offered to meet the 
growing demand ? 

I t  seems that too little has been said of the very apparent dis- 
crimination and consequent injustice to the small employer which 
must necessarily follow the application of an experience rating plan 
to only those risks which are, admittedly, of sufficient proportions 
to represent a pay-roll exposure from which can be derived some 
fair idea of the expected pure premium. What argument can be 
presented to justify another procedure with the small employer? 
I f  his risk happens to present a better moral hazard than others 
of the same classification is there any acceptable reason to give him 
for failure to find a plan to measure that lesser hazard in his case. 

As a practical matter we must not lose sight of the bearing the 
general adoption of experience rating is bound to have upon the 
expense of conducting the business, and if it  is expected that large 
employers are to be encouraged to insure, a further consistent effort 
to reduce the expense loading should accomplish much more than 
any elaborate system for individual rating of risks. The applica- 
tion of any experience rating plan must necessarily add to the cost 
of administration and it should be kept in mind that the present 
heavy expense loading is the target at which the insurance critic 
persistently strikes, and is the most effective weapon of state funds 
in competition with corporate carriers. 

I f  credence is to be given to the opinion of most underwriters that 
ten risks with a premium of $100 each will consistently produce 
more profit than one risk carrying a premium of $1,000 ; if it is 
admitted that the moral hazard varies in small risks as in large 
ones; and if we admit that  the so-called moral hazard cannot be 
measured in the case of the small risk, where can experience rating 
lead us except into the unfailing light of public opinion, which will 
inevitably ferret out our fallacies and inconsistencies and hold us 
up to ridicule ? 

Admitting for a moment that experience rating is a needed pan- 
acea for the ills of the business, could an experience of the past be 
a fair indication of the future moral hazard in times such as these, 
when feverish activity is being manifested in our large industries 
and the driving of the human machine to the limit has in so many 
cases replaced a previous safe and sane plant organization, or at 
any other time in our versatile and everchanging industrial habits 
and devices ? 
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A Possible Alternative for Experience Rating. 

As the handling of any commodity in wholesale quantities will 
permit of closer buying and selling, likewise we might advance the 
theory that some encouragement could be reasonably offered the 
larger employer to insure by grading the expense loading of the rate 
in his case by the amount of pay-roll exposure or the ~otal premium 
represented in his risk. 

I t  must be conceded that it costs no more to actually write a 
policy on a large risk than on a small one, likewise little, if any 
more, to keep the necessary office records of the risk (this would 
not apply so literally to claim, inspection or auditing expense). 
In some states commissions to brokers and agents are graded ac- 
cording to the size of the premium and it seems consistent that this 
item of saving in acquisition cost, as well as some of the other 
detail office administration expense, might reasonably be reflected 
in an individual rating. This without departure from the prin- 
ciple referred to by Mr. Greene "that the assured shall pay a pre- 
mmm commensurate with the a priori probability of loss " ;  and with- 
out the practical difficulties and added expense of applying any 
experience rating plan yet proposed. 

The adoption of such a plan for individual rating would necessi- 
tate some new statistical and actuarial formulae to be used in the 
promulgation of basic rates, but this would seem to present less 
difficulty than the necessity of providing in advance for the fluctu- 
ations due to experience rating. Such a plan would not present 
such an element of discrimination and could be more readily justi- 
fied with the employer who is a buyer of insurance in smaller 
'~ quantity." 

I do not know whether or not this flleory has ever been previously 
advanced and it is quite possible that it will be open to many criti- 
cisms, but it seems to me that the crude thought herein outlined 
may be subject to potential development and, in any event, is free 
from many of the just criticisms to which individual rating based 
upon frequency or severity of accidents is subject. 

Feasibility of a Deductible Average Plan. 

As in the case of experience rating, it appears that little, if any, 
consideration has been given to the fact that the deductible average 
plan of reflecting the individual risk experience in the premium 
offers a serious obstruction to any hope of reducing expense loading 
in rate making, and this should be of paramount interest in the 
consideration of any new rating plan contemplated. This objec- 
tion should also seriously engage the attention of state insurance 
departments which are presumed to be essentially interested in the 
public weal. 

One of the greatest attractions which the principle of insurance 
holds for insurers is the guarantee that through it the employer's 
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ma.<imum compensation costs are fixed, and that no matter how 
serious the losses may prove to be, he cannot be called upon to pay 
more than the rate established at the inception of the insurance 
coverage. Therefore, any deductible average plan which contem- 
plates uncertain added costs dependent upon experience throughout 
the policy term would not, in my opinion, prove of particular in- 
terest to insurers and would absolutely fail of any purpose it might 
have to encourage insurance in large establishments. 

These objections would not apply to deductible average insurance 
in the usual acceptance of the term as applied to casualty risks, but 
the dangers in the general adoption of that plan have been well 
summed up by Mr. Greene. He points out the possibility of em- 
ployers bringing undue pressure upon employees to prevent claims, 
and that this danger has passed the conjectural stage is indicated 
by some experience we have had under participating policies, 
where employers have gone so far as to attempt to influence the 
attitude of their carrier toward certain claims in order to pro- 
duce a more favorable experience to be considered in dividend dis- 
bursements based partially upon individual risk loss ratio. Usually 
these interferences have been backed by honest intent, although 
with jud~oznent warped by personal interest and lack of the proper 
appreciation of the spirit of the law. Such instances have been 
comparatively few, but might readily increase in number if not 
only the dividend but the initial cost of compensation is seriously 
affected by individual risk experience. 

This points clearly to the conclusion that the principle of de- 
ductible average, when considered in connection with compensagon 
risks, is clearly not in keeping with the broad spirit of less selfish 
human intercourse and of general social betterment in industry 
which compensation statutes are designed to advance. 

Retroactive Experience Rating of All Large Ris?cs. 
This plan, which is also most ably dissected by Mr. Greene, seems 

to most nearly approach the true principle of participating insur- 
ance when first considered, but a closer study of its intent and 
underlying principle reveals that it is open to all of the objections 
offered to the other two plans herein considered save one: 

It  is an improvement over the usual experience rating plan in 
that it does not attempt to measure future accident frequency or 
moral hazard by past experience. I t  does, however, offer the same 
objections as to the practical difficulties of application; possibility 
of competitive abuses; a serious stumbling block to decreased ex- 
pense loading; and the unjustifiable discrimination against small 
employers. 

I t  is presumed a provision would be made in the formula used in 
basic rate promulgation to counteract the effect of this plan upon 
premium income, and there is nothing to indicate that its adoption 



DISCUSSION.  61 

for use by corporate companies would work for the purpose of re- 
turning to insurers that portion of the premium which represents 
the excess over losses, expenses and reasonable profit to the insur- 
ance carrier; nor for the purpose of fairly compensating for any 
relative inconsistencies in initial basic rates so long as it must 
needs leave the small employer outside the scope of its application. 

:~R. LEOlff S. S E N I O R :  

In his paper, Mr. Woodward has established two important defi- 
nitions as a useful guide in the discussion of the theory of rate 
making on the basis of individual risk experience; I refer to the 
terms of "hazard deviation" and "chance deviation." 

The average pure premium for a given classification reflects the 
loss expectancy for that classification. The experience on single 
risks will, of course, show a departure from the average pure pre- 
mium. This departure is analyzed by Mr. Woodward and sep- 
arated into two parts. The first is described as the "hazard devia- 
t ion" and is due largely to error caused by imperfect rate-making 
judgment, incomplete statistics, improper classifications and fluctu- 
ating industrial conditions. The second is defined as the "chance 
deviation" for the reason that the departure of the actual experi- 
ence of the risk from the average pure premium is due to the ele- 
ment of chance. Our brethren in the legal profession would prob- 
ably describe "hazard deviation" as due to fire "act of man" and 
"chance deviation" as due to the "act of God." 

The author of the definitions proceeds to bring out with remark- 
able clarit 7 the qualities of the two variations and establishes the 
principle that the hazard deviation becomes increasingly important 
with the increase in the size of the risk, the size being measured by 
volume of payroll exposed or, preferably, by amount of premium. 

Analysis of the New York Experience Bating Plan. 

In analyzing the New York experience rating plan it will be of 
interest to show the extent to which the doctrine of "hazard devi- 
ation" influenced the provisions of such plan. In determining the 
qualifications of risks subject to experience rating, recognition was 
given to the fact that in small risks the departure of the experience 
from the loss expectancy is due entirely to chance and not to hazard 
deviation. Experience rating as a method of correcting the human 
error in rate making is not applicable to small risks. But where 
is the boundary line to be drawn between small and large risks and 
what shall be the measure ? If  the payroll exposure is applied as a 
measure, the effect will be to bring within the operation of the plan, 
risks in the low-rated classifications, sufficiently large from the 
standpoint of the number of lives exposed but too small as meas- 
ured from the standpoint of pure premium or loss expectancy. The 
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use of the premium test as a measure of size, on the other hand, is 
open to the objection that in the high-rated classifications certain 
risks will become eligible for experience rating on account of the 
high premium, although showing a low exposure measured by the 
number of lives at risk. 

As a result of these considerations it was determined to adopt, as 
a measure of size, a test including both payroll and premium. The 
minimum limits which have been adopted--S100,000 payroll for 
manufacturing risks, $50,000 payroll for contracting and public 
service risks and $500 premium for all risks covering a two-year 
period--are, of course, based upon judgment and are presumed to 
represent on the average one hundred lives exposed to the risk of 
industrial accidents. 

In the valuation of the experience we are confronted with the 
question as to whether the actual experience of the risk shall be 
used to determine the experience modification, or whether the ex- 
perience is to be valued on an average table derived from the anal- 
ysis of the total losses incurred in a given jurisdiction. 

The problem is further complicated by other inquiries pertinent. 
to the subject. To mention a few: 

1. Shall each accident be valued on an average basis regardless of 
type ? 

2. tIow shall medical cost be valued ? 
3. What distinction shall be drawn between notices of injury, 

tabulatable accidents and compensatable accidents ? 

The valuation of experience upon the basis of losses paid and in- 
curred is open to the objection that the method requires the esti- 
mation of losses on pending claims not settled and in process of 
adjustment, which, nnder the best conditions, produce uncertain 
and indefinite results. 

But, aside from this objection, if experience rating is designed 
to correct the error due to hazard deviation and to provide an indi- 
vidual appraisement of the risk consistent with the accident fre- 
quency, valuation of losses upon an average basis is logical and in 
accord with the doctrine of hazard deviation. I am inclined to 
view rate modification based upon the actual experience of the risk 
as an attempt to correct the chance rather than the hazard devia- 
tion. 

There may be merit in the theory that the morale of the risk may 
best be measured by a system which will provide uniform charges 
for each accident, regardless of its type. In practice, however, 
such a system will produce unsatisfactory results. 

In his criticism of the deductible average plan, Mr. Greene 
brings out the fact fllat in order to pay current losses, set aside suffi- 
cient reserves and meet expenses, $586 must be collected for each 
accident compensated in accordance with the provisions of the New 
York law. 
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An experience rating plan, therefore, pr.o~iding a uniform charge 
for each type of accident will require, approximately, a charge of 
$100 in order to justify the maximum 20 per cent. reduction in 
premium. As in the majority of cases submitted for rating the 
prevalent type of accident is one which falls within the class of tem- 
porary disability, the cost for which varies between $40 and $120, 
a uniform charge of $100 will so distort the individual experience 
of the risk as to practically nullify the effort to correct the error 
described as hazard deviation. 

TheNew York plan provides a table of valuation based upon 
average experience results. The injuries are divided into 

(1) Resulting in fatal, 
(2) Permanent disability, 
(3) Dismemberments (further subdivided as to character in ac- 

cordance with the provisions of the law), 
(4) All other compensatable accidents. 

I t  is to be noted that the term "tabulatable accident" has been 
discontinued; charges are provided only for compensatable acci- 
dents, which are defined as those accidents entitling the injured or 
his dependents to compensation under the act. The question of 
providing values to represent medical cost has been solved by re- 
quiring that each notice of injury shall be charged at the rate of 
$12 per notice, this amount representing approximately, the aver- 
age cost per notice as shown by the experience of the Iffew York 
State Insurance Fund. This method has been subjected to criti- 
cism on the ground that employers do not uniformly report notices 
and on the further ground that *lie medical cost varies with the 
experience of each company. Possibly the best solution for the 
valuation of medical cost is to provide a charge based upon the 
actual incurred loss in each case. This method, however, is again 
open to the objection that it im, olves estimates for unpaid items 
which must be a matter of judgment. On the whole the latter 
method would seem to be preferable. 

The experience of the past, when applied to modify rates on 
future policies, is defined as the prospective method. This method 
has been adopted as part of the New York plan. The present ex- 
perience on current policies applied to modify the premium after 
the expiration of the policy is defined as the retrospective method. 
The retrospective method possesses elements resembling the mutual 
practice of returning dividends and making assessments. This 
resemblance to the mutual practice and the practical difficulty in- 
volved in the collection of additional charges after the expiration 
of the contract were the deciding factors in favor of the prospective 
idea. 

I~everting again to the theory of hazard deviation, the prospective 
plan seems to be more appropriate for the correction of the error 
due to imperfect rate-making. The pure premium for the entire 
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classification is determined from past experience. The correction 
of the pure premium for the individual risk should, therefore, also 
be based upon the past individual experience of the risk. 

The ~ew York plan gives full recognition to the principle that 
the hazard deviation grows more important with the increase in the 
size of the risk. The application of this theory has resulted in the 
adoption of a schedule of debits and credits, subject to maximum 
limits, depending upon the volume of earned premium. Beginning 
with a premium of $500, the risk is subject to a maximum debit or 
credit of 5 per cent., up to the point where the earned premium 
amounts to $5,000, in which case the maximum debit or credit is 
equal to 20 per cent. Between those two points the debits and 
credits are interpolated so as to provide an increase of 1 per cent. 
for each $300 of earned premium. 

The actual debits and credits allowed vary in proportion to file 
loss ratio. The loss ratio is developed in the following manner: 
The sum representing the valuation of losses, according to the 
standard table, divided by the total payroll produces the theoretical 
pure premium. This pure premium is divided by the manual rate 
and the quotient represents the loss ratio of the risk. 

A neutral zone has been established for cases which produce a 
loss ratio from 40 per cent. to 65 per cent. For a loss ratio equal 
to zero, the maximum credit is allowed ; with the increase of the 
loss ratio, the credit is reduced in proportion. For a loss ratio 
equal to 100 per cent., the maximum debit is imposed; with the 
decrease of the loss ratio, the debit decreases in proportion. 

The full application of the hazard deviation theory would justify, 
as suggested by Mr. Woodward, a variable neutral zone, decreasing 
in width in proportion to the increase in premium. Under the 
New York plan, however, the neutral zone is constant and is in this 
respect, therefore, a departure from the general principle. 

The foregoing review would seem to justify the conclusion that 
the New York Experience Rating Plan is based upon a sound 
theory. Experience rating in general, and this plan in particular, 
is in an experimental stage. I t  will, therefore, be worth while to 
observe the results closely. A comparatively short period of time 
will suffice to indicate whether the present plan will meet with 
favor and whether it will achieve file results looked for. What- 
ever such results will be, I do not for a moment believe that expe- 
rience rating will at any time supplant the system of schedule rat- 
ing. As an auxiliary to such system, for the purpose of character- 
izing the morale of the risk and correcting the error due to hazard 
deviation, it may eventually become of real value, provided its ap- 
plication is confined to a class of risks justly entitled to individual 
treatment. 
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MR. G. 1~. MICHELBA.CHER: 

As a clear-cut statement of the theory of experience rating Mr. 
Woodward's paper is highly commendable. In it he discusses the 
more important phases of file rating problem and makes certain 
recommendations, all but one of which have been found so valuable 
that they have been incorporated in the two most recent plans, the 
New York plan and the plan of the National Workmen's Compen- 
sation Service Bureau. This fact in itself shows conclusively that 
the theory of the paper is sound and furthermore, that Mr. Wood- 
ward's conclusions are the conclusions of the men who most recently 
have been engaged in the study of this problem. I t  is difficult 
under these circumstances to take issue with Mr. Woodward's argu- 
ments in general. I should like, however, to take up and discuss 
one or two points upon which I do not agree with Mr. Woodward. 

In the first place, I cannot agree that Mr. Woodward has enu- 
merated all the reasons for experience rating. I cannot agree that 
he has named the principal reasons at all. In my opinion, it is not 
one of the primary objects of an experience rating plan to provide 
"a cheap and easy means of encouraging organization for safety 
and ~he guarding of machinery." To be sure, because experience 
rating is one method of individual or merit rating it indirectly 
tends to promote industrial safety. I t  should be pointed out, how- 
ever, that an experience debit or credit is not so constructed that it 
can be analyzed by causes of accidents. There is no way in which 
an assured can directly reduce his experience rate by the installa- 
tion of safety appliances or the organization of a safety campaign. 
The incentive is there in a general way, but no experience rating 
plan contemplates a specific enumeration of accident hazards, with 
values for their modificatio~ or elimination. All this belongs to 
schedule rating, for after all the encouragement of safety work 
depends upon the observation and valuation of those hazards which 
are physically in evidence--the large number of danger points to 
which the attention of the assured can be directed and for which 
definite values can be determined, based upon their contribution to 
the total hazard of the risk and also, in considerable measure, upon 
the cost of eliminating them or minimizing their effect. Each item 
in any schedule represents a number of potential accidents and each 
item should be so evaluated that it will place before the assured a 
definite proposition in that by considering the premium charge 
for the item on the one hand and the cost of the elimination of the 
hazard on the other he can readily decide whether it will be to his 
advantage to install safeguards. The strength of any schedule for 
prevention lies in its ability to put questions of this character be- 
fore employers in a concrete, understandable way. I should say that 
the r61e of experience rating, in connection with the rating of man- 
ufacturing risks, is to play second fiddle to the schedule rating 
plan. 

5 
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The primary object of experience rating, to my notion, is not to 
measure physical hazards, but to check the schedule which does 
measure them and incidentally to feel the moral pulse of the risk. 
Schedule rating deals with moral hazards to some extent, but its 
application for this purpose is limited to the consideration of 
physical evidences of moral hazard. A risk may be well lighted 
and well ventilated; it may be provided with proper sanitation ; 
and it may have in evidence safety bulletin boards and safety com- 
mittees. All these factors which have some bearing on the moral 
hazard can be discovered by examination they are physically in 
evidence. But they do not of themselves determine whether the 
moral hazard of the risk is good or bad. The worst plant physically 
may constitute the best risk morally, or vice versa. We have all 
heard of manufacturing plants which according to physical con- 
ditions should produce a great number of accidents, but which 
because of the character of the employees produce comparatively 
few accidents. On the other hand, it has been the experience of 
some insurance carriers that the physically best plant sometimes 
produces more accidents than an inferior risk in the same classifi- 
cation, though theoretically it should produce fewer accidents. 

'All of which goes to show that the physical evidence of the moral 
hazard is not conclusive and that the true measurement of the 
intangible factors which constitute this hazard must contemplate 
some other method of valuation. 

If it were possible physically to examine each and every employee, 
to chart his individual characteristics, his nervous system, his brain, 
his habits and to reduce the hazard of management to a formula, we 
might truly schedule rate the moral hazard. But this plan is not 
feasible and so we are forced to accept the only available practical 
method of measurement the valuation of the capacity of the in- 
dividual risk to produce accidents. We may allow an employer a 
10 per cent. reduction in his rate for the organization of a safety 
campaign and he may engage to erect bulletin boards, to distribute 
safety literature, to hold safety conferences with his employees, to 
engage a competent safety inspector and to appoint safety com- 
mittees from the ranks of his workers. All these reforms have 
physical aspects which can be observed, but we cannot directly ob- 
serve the effect of such measures upon the minds and habits of the 
workers. We know in general that such methods are desirable, 
that they tend to reduce accidents and we can allow an average 
credit to all employers who recognize and use them. But we also 
know that their effect varies greatly from plant to plant and under 
different conditions. Experience rating measures the true effect 
of methods of this character by a valuation of the degree to which 
they decrease the accident frequency. 

This is true, also, of other items in a schedule, which do not 
directly involve the moral hazard. It is true, for example, in con- 
nection with the guarding of machinery. The fact that a guard, 
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which can be observed by an inspector, has been ins[ailed, does not 
necessarily prove that the guard will be 100 per cent. effective in 
the prevention of accidents. As a ma-tter of fact, it has been stated 
that the installation of a safeguard is only 50 per cent. efficient in 
preventing accidents. In such cases the experience rating plan 
again proves the schedule and measures the actual effect of the 
item on the accident frequency of the risk. 

I should say, therefore, that for risks which are subject to 
schedule rating, the fundamental reason for experience rating is the 
necessity for a method of proving the various items in the schedule, 
particularly those items which measure the so-called moral hazard. 

For risks which are not subject to schedule rating, the reason for 
experience rating is more pronounced. The majority of such risks 
involve contracting operations where there is no fixed plant which 
can be physically rated. Experience rating is, therefore, the only 
available method of individual rating for risks of this character. 
If  it is admitted that merit rating is desirable, then there cer- 
tainly exists a very good reason for the experience rating of these 
risks, as this is the only method of meri[ rating yet devised, which 
can practically be applied to risks which cannot be individually 
rated by schedule. 

A second point of difference between ]~Ir. Woodward and myself 
involves the question of prospective versus retrospective rating. 
]~[r. Woodward has attempted fairly to state both sides of this ques- 
tion, but, even so, it strikes me that he is decidedly in favor of the 
retrospective method. Personally, I know of no experience rating 
plan which has attempted to apply this method to the rating of 
compensation risks. The reason for this is obvious. The general 
rule is that, to be effective, merit rates must be available to the 
agent when he solicits the business. This is particularly true of 
rates produced by the application of a plai1 which may either in- 
crease or decrease manual rates. The Bureau plan for this reason 
requires the computation of experience rates prior to the date of 
expiration of the current policy and definitely prohibits the pro- 
mulgation of rates which may be made retroactive within a policy 
period. In this way the prospective policy holder is informed in 
advance of the rates at which his risk will be written and the ap- 
plication of debits as well as credits is not only simplified but is 
also assured. I should like to emphasize Mr. Woodward's state- 
ment that this practical reason is the best argument in favor of the 
prospective method, particularly if the plan provides for debits and 
credits. If  the plan provides for credits only, there can be no 
argument against the retrospective method. But the fact that the 
manual contains average rates, which measure the cost of accidents 
for the average risk in the classification, renders it impossible at 
the present time to produce a workable plan based entirely upon 
credits. 

Furthermore, are ~Ir. Woodward's objections to the prospective 
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method very important ? I t  is difficult to discover how the fact of 
varying payroll expenditure has any bearing on this question if the 
plan of experience rating is properly constructed. In the application 
of the Bureau plan the accident data and the payroll expenditure 
are reported for the same experience period. The data are valued and 
are then compared with an average rate computed upon the basis of 
the payroll exposure for each classification for the experience period 
and upon present manual rates (not the rates for the experience 
period). The experience modification so determined is in turn 
used to modify the present manual rates for the classifications in 
which the risk is to be written. As long as the experience data and 
the payroll exposure are taken for the same experience period, I 
fail to see where there can be discrimination on the score of varying 
payroll exposure. Then Mr. Woodward makes a point of the fact 
that the prospective method in the case of renewals requires an 
insurance carrier to use the experience which former insurance 
carriers have accumulated for the risk. This would also be true 
in equal measure of the retrospective method, unless one year 
were made the maximum experience period. As far as I know, 
the experience with systems which involve this feature has been 
satisfactory in every respect. Finally Mr. Woodward states that 
" A  serious disadvantage in the use of the prospective system is 
the constant temptation which arises thereunder to so resolve all 
questions involving personal judgment as to result in as favorable 
a rate as possible." In the first place the same argument in equal 
degree may be used with reference to the retrospective method. I t  
should also be pointed out that the new Bureau plan involves but 
one method of procedure which is compulsory. We have in ad- 
dition so interpreted the various questions which may possibly arise 
in its application that there are few, if any, which require the use 
of personal judgment. 

In conclusion I should like to discuss a third point in Mr. Wood- 
ward's paper which has to do with the question of whether or not 
it is preferable to use actual experience instead of "average value" 
experience in the application of an experience rating plan. As- 
suming, if you please, that the prospective method of valuation is 
the one which will work out in practice and that experience rating 
should furnish the best available index of the capacity of a risk to 
produce accidents, I believe you will agree that the experience for 
the latest policy period should be used. The Bureau plan, for in- 
stance, provides for the determination of experience rates before 
the date of expiration of current policies upon the basis of past 
experience including the experience for nine months of the current 
policy year. In this way the plan keeps track of the latest develop- 
ments in the experience of risks. Under these conditions the 
average value method of valuation is decidedly practicable and I 
should prefer it for this reason, if for no other. In fact, the use of 
average values is one of the safeguards which will in some measure 
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prevent the exercise of too much personal judgment. This is true 
even of the retrospective plan. Though it may be the case "that 
90 days after the close of a policy period the number of open cases 
remaining are diminished to such an extent as to make their valu- 
ation on the basis of actuarial tables entirely feasible and satis- 
factory," it should be pointed out that while all accidents for the 
policy period may have been reported within such time, the ultimate 
nature of injury will certainly not be known in all cases. The fact 
is that any plan which requires the valuation of experience data at 
some certain date, carries with it the necessity for the exercise of 
judgment as to what the future developments in certain cases will 
be. The advantage of the average value method of valuation lies in 
the fact that once this judgment has been made, there is but one 
simple and direct method of treatment for each individual case 
which any one can understand and apply. 

Does the use of average values tend to produce fictitious or hypo- 
thetical experience ? Perhaps so, but what difference does it make 
if it does ? There are but two instances in the average value tables 
of the Bureau plan where there can be a question of this character. 
These involve the valuation of the cost of death cases and tempo- 
rary injury cases. However, I have heard of no one losing confidence 
in the plan for this reason. If  question were raised, as to the 
method of valuing either of these two items, the explanation would 
be that the plan of experience rating measures the probable loss 
cost of the risk in the future with reference to the past capacity 
of the risk to produce accidents, and that upon such basis it is not 
important to view accidents from the standpoint of the financial 
loss in each individual case. I t  may be that a risk has produced 
ten fatal accidents in the past; its capacity to produce fatal acci- 
dents should be measured by this fact and it should be assumed 
that in accordance with the law of averages the occurrence of ten 
fatal accidents in the future will produce an average cost for acci- 
dents of this type. This assumption must be made in the prospec- 
tive method because no one can foretell just what cost will result 
from the occurrence of similar accidents in the future. I t  does not 
follow, for example, that because a death in the past involved no 
dependency, every death in the future will involve no dependency. 
An assumption to this effeect would produce illogical results. 

After all, even though experience rating is a method of individ- 
ual rating, it is not a method which builds up a special rate for each 
risk. I t  is rather a method of measuring a variation from a care- 
fully constructed average manual rate. If experience rating con- 
templated the promulgation of rates based entirely upon the in- 
dividual experience of each risk, much that is said concerning the 
misuse of the law of averages and the impropriety of the use of 
certain methods of procedure would be amply justified. But the 
fact is that the experience rate, after all is said and done, is merely 
a modification of the manual rate in recogmition of certain favor- 
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able or unfavorable tendencies in a risk, and that the method of 
computing this modification is strictly circumscribed. In  the latest 
plans, for instance, the experience modification is restricted by a 
neutral zone and by definite maximum and minimum limits. 

Mr. Woodward has fully recognized these principles, but in clos- 
ing I should like to emphasize them, for I believe much of the 
criticism of experience rating as it is practiced would be eliminated 
if the object of experience rating were clearly appreciated and un- 
derstood by all. 

ORAL DlSCUSSI0~. 

MR. ALB~aT H. ~[OWBaAY: According to his own remarks, Mr. 
Woodward has undertaken to present an impartial general survey 
of a very controversial subject. There are one or two things I 
would like to call attention to in connection, rather, with the gen- 
eral subject than ~Ir. Woodward's paper in particular. 

The general schemes which have been presented so far, whether 
prospective or retrospective, all involve the possibility of a further 
charge upon tile premium. I have been very much impressed with 
the remark of a friend of mine who is interested not so much from 
the achlarial side of the business as he is from the outside and 
dealing with the insured. He said to me that the intelligent em- 
ployer would always strenuously object to paying any charges in 
his insurance premium which are expressed in what to him is an 
unknown language. I f  we could base our experience rating plans 
upon the actual experience of the insured, that would not be an 
unknown language to him. But  there seem to be very good rea- 
sons advanced why we cannot do so. 

Mr. Woodward speaks of the difference between expected and 
actual losses as a deviation of the experience, and points out what 
he terms the hazard deviation and the chance deviation, and i t  is 
the hazard deviation that we are trying to measure through ex- 
perience rating. 

I f  we look at his remarks on that subject at page 360 it  seems 
pretty clear that the origin of the hazard deviation lies in the prac- 
tical limitations of the classifications. I f  we could so arrange our 
classifications that they were accurately homogeneous there would 
be, it  seems to me, no need for experience rating, because we would 
not have these so-called hazard deviations. 

The possibility of doing so is further complicated by the limi- 
tation upon the amount of discretion we may allow to individuals, 
due to the competitive situation. Bearing that all in mind it  still 
does seem to me that if instead of sa3dng that we can't do cer- 
tain things, we would take the attitude that we must do certain 
things, we might be able to find a reasonable, logical, practicable 
means of dividing risks into fairly homogeneous classifications as 
respects the morale or management hazards of the establishments. 
I have briefly referred to that in connection with the paper that I 
have presented at this meeting. While I don't mean at all that  
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I have solved the problem, it seems to me that ultimately, perhaps 
after a trial of our present methods of experience rating for a 
time, we will have to consider whether we can't do something along 
that line,--that is, along the line of further and more accurate 
classifications. 

~V~R. RICHARD I~ONDILLER: I t  has occurred to me that it would 
be desirable to emphasize the distinction between open and closed 
cases of the temporary disability class, in the application of any 
experience rating plan. By an open case is meant one in which 
the injured employee has not recovered or returned to work at the 
date when the experience data is compiled. Under the plan in force 
in New York State, an average value of eight weeks compensation is 
assigned to all temporary total disability cases, irrespective of the 
fact of whether the case is closed or open. A practicable plan 
would be to prescribe a table by which the actuarial value of open 
cases could be ascertained by clerks without any special actuarial 
training. The valuation should be based upon the number of 
weeks that had elapsed between the date of the injury and the 
date of the valuation. 

There is yet another class to which attention should be called, 
and those are the cases in which lump sum awards are being 
granted by the Commission. The official records rarely s~ate 
whether the lump sum is to cover decreased earning power or 
whether it is a compromise settlement of a long-term temporary 
disability. The amounts of these settlements often run into con- 
siderable sums, and, from their very nature, it is difficult to assign 
these cases to any ~,pe of accident benefit. The rules prescribed 
for experience rating should make provision for cases of this char- 
acter, by requiring the amount of the settlement to be reported. 

The inclusion of the methods which I have outlined above, of 
handling the cases of temporary total disability and of lump sum 
settlements, would in all probability make a marked difference in 
the credit or debit to which employers would become entitled under 
a plan which does not differentiate these accidents from those 
classed as temporary total disability. In fact, a single case of 
either of these classes will often produce a debit, even where both 
the payroll and the premium are relatively large. 

I am well aware of the fact that in any system of experience 
rating where average values are assigned to specific classes of acci- 
dents, it is inexpedient to introduce any refinements, ttowever, in 
the light of considerable practical experience, I feel that the above 
suggestions are worthy of serious consideration in any plan of ex- 
perience rating. 

:~R.  W I N F I E L D  W.  G R E E N E :  

(AUTIIOR'S REVIEW OF DISCUSSIONS.) 

In the second paragraph of Mr. Downey's discussion it is staled 
that " i t  has been argued with much cogency that the experience 
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rating of individual risks is ipso tanto contrary to the fundamental 
purpose of insurance." 

I t  is true that I object to experience rating partly on the ground 
that it is contrary to the fundamental principles of insurance. I t  
seems to me that there i~ no inconsistency in upholding schedule 
rating and opposing experience rating upon fundamental grounds, 
in view of the antipodal difference in the principles respectively in- 
volved in these systems. 

In all forms of insurance the rating of a risk appea:s to involve 
three e~sential steps. 

1. All prospective risks have to he classified. 
2. A premium rate has to be computed for each classification. 

In theory this rate is based upon the loss experience of such classifi- 
cation. 

3. The particular risk has to be assigned to the appropriate 
classification, whereupon the proper rate of premium becomes ob- 
vious. 

The general practice in all forms of insurance (if  we except the 
experience rating of compensation risks) has been to confine the 
rating of the individual risk to the third of the processes noted 
above. I t  has not been found advisable to rate the individual risk 
by a combination of the second and third processes. 

Schedule rating means merely a refinement, or, if you will, a 
complication of our system of classification. In  applying the 
schedule to the individual risk, we merely determine by a more 
complicated process to what classification it belongs. Schedule 
rating is therefore not inconsistent with the practice generally ob- 
taining in other lines of insurance. The schedule rating of fire 
risks and the rating of substandard risks in life insurance are ex- 
amples of this consistency. 

There is, I believe, no well-founded justification in insurance ex- 
perience for the belief that in the long run it will be desirable or 
even practicable to rate the individual risk wholly or in part upon 
the basis of its own experience. Premium rates and schedules 
should be general in their nature and should be the result of a dis- 
passionate scientific analysis of experience. Experience rating 
means a computation of a separate rate for each risk affected, an 
expensive procedure and one which it will be most difficult to con- 
duct in an unprejudiced manner. Moreover, when under experience 
rating the individual rate has been computed, the result is ninety- 
nine times out of a hundred absolutely without significance, since 
in a majority of instances the risk will not be so large as to develop 
any consistent relation between actual ex0erience and true hazard. 
Mr. Downey himself points out that it appears very doubtful 
whether any form of experience rating will make insurance at- 
tractive to an employer whose payroll is so great as to yield a de- 
pendable pure premium. 

Mr. Downey further states that in his opinion schedule rating is 
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inadequate because of its failure to grade "(b) difference in proc- 
esses and produce and (c) difference in morale, under which term 
are comprised shop organization and discipline, methods of work, 
safety inst~uction, and the permanence, intelligence and industrial 
training of the working force." I submit that already schedule 
rating deals with many of these things in part at least, and that 
there is reason to believe that schedule rating can be so improved 
as to cover this ground pretty well. Moreover, schedule rating 
looks to the tangible things in organization and equipment, and 
where the schedule is rigidly and impartially interpreted, the em- 
ployer is made to feel that his premium rate depends upon what he 
does in the way of accident prevention. Experience rating on the 
other hand looks to the accident record in which the element of 
chance Inust necessarily play an important parL 

I am yet to be convinced that any system of experience rating, 
however restricted and graduated according to the size of the risk, 
will prove popular among employers. The popularity of the mu- 
tual principle in compensation insurance does not weaken my con- 
viction in this regard. It  is significant that the popularity of the 
mutual principle rests upon the consistent realization of dividends, 
and not upon the realization of dividends and the payment of 
assessments in rapid alternation. Perhaps I emphasized unduly 
the possibility that experience rating would give the employer an 
incentive to discourage claims for compensation, although I note 
that Mr. Fellows thinks otherwise. There is, however, a very real 
problem arising from the adoption of the workmen's compensation 
system, which I believe would be aggravated by a general adoption 
of experience rating. I refer to the tendency upon the par~ of 
employers to discriminate when selecting employees, against per- 
sons advanced in years or possessing some slight physical defect. 
There can be no doubt that in some states and in some industries, 
the adoption of a compensation act has made it well nigh impos- 
sible for a workman handicapped by even comparatively slight 
physical defects to secure employment. 

The field of schedule rating is constantly broadening and its 
basis is being steadily improved. We can hardly hope for an abso- 
lutely equitable system of rating in any form of insurance. Even 
in life insurance, where practice has attained stability and a rea- 
sonable scientific plan, it is obvious that no two risks rated alike 
present in fact the same life expectancy. 

If, however, the demand for experience rating cannot at this time 
be waved aside, I would commend the method outlined by Mr. D. 
S. Beyer in the Economic'World of April 15, 1916. Under h~s 
plan a certain proportion of the premium charged is made propor- 
tional to the frequency of compensated accidents. The advantage 
of this method lies in the superiority of accident frequency, espe- 
cially the frequency of compensated accidents, over monetary, loss 
as a criterion of true hazard, in the case of the great majority of 
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insured risks. The simplicity of 5[r. Beyer's plan is also im- 
portant in reducing clerical labor and expense to a minimum. 

Mm JOSEPH H. WOODWARD: 

(,tUT~OR'S ~EVlEW O~ DISCUSSIONS.) 

It  is most gratifying to observe the considerable number of full 
and careful discussions of this subject which have been presented. 

As to the main points involved, it is satisfactory to note that 
there is on the whole remarkably little divergence of opinion on 
the part of those who have given attention to this question. In any 
matter where the basic theory is so intricate and where the practical 
application involves so many conflicting considerations there is 
bound to be considerable difference of view. 

]~ir. Downe)5 for example, while he does not go so far as to favor 
the use of a uniform value for every compensatable accident, does 
believe that death losses should be, in effect, eliminated from the 
experience. I am inclined, however, to believe that the results 
sought by Mr. Downey are better obtained in another way. 

l~[r. Michelbacher has written in favor of the prospective as 
distinguished from the retrospective method of rating. His main 
arguments are arguments of practical expediency. As such, they 
are not, of course, to be disregarded, but where they come into con- 
flict with theoretical considerations I think it will be agreed that 
they should be minimized as much as oossib]e. 

l~r. Senior has supplied a very valuable analysis of the ex- 
perience rating plan adopted in New York State subsequent to 
the time at which my paper was written. Among other matters he 
presents an ingenious defense of the use of a combination of the 
payroll and the premium for measuring the size of a risk for ex- 
perience rating purposes. I believe, however, that such a system 
is theoretically incorrect and that the size of the risk for experience 
rating purposes is a function of the premium alone. Mr. Senior 
says : 

"The use of the oremium t e s t . . ,  is open to the objection 
that in the high-rated classifications certain risks will become eli- 
gible for experience rating on account of the high premium, al- 
though showing a low exposure measured by the number of lives 
~t ri~k." 

As a matter of fact, the higher the premium rate the smaller 
the total premium which is required to secure average results, for 
the reason that the number of death and other serious losses ex- 
pected is high in proportion to the total number of accidents ex- 
pected. Mr. Senior also presents a defense of the use of an average 
basis of valuation of accidents, without regard to the actual cost of 
the accidents. I fully recognize the popularity of this view among 
compensation underwriters, and it undoubtedly serves to avoid a 
good many troublesome questions of valuation. However, after 
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having observed the practical operation of such a system in a good 
many concrete cases, I feel inclined to adhere to the view that the 
nearer we can attain to the true incurred loss under the risk the 
more satisfactory will the system work. Under the average value 
system, a risk with a very unfavorable experience may possibly, 
under the rules, obtain a credit for good experience, whereas solne 
risks are charged a debit for bad experience where, as a matter of 
fact, t;hey have cost the carrying company very little. All this is 
apt to come to the attention of the employer and to upset his con- 
fidence in the equity of the rating system. 

In closing this discussion, I wish to take the opportunity to ex- 
press my appreciation of the valuable paper contributed by Mr. 
Greene on this subject. While not agreeing with Mr. Greene in all 
of his premises or conclusions, I think that he has done great serv- 
ice in presenting for our consideration so sound and conservative 
(perhaps I might say ultra-conservative) a view of this question. 
Tile points of difference between Mr. Greene and myself are ob- 
vious from a comparative reading of the two papers; nevertheless, 
I personally should prefer ~o see a general adoption of the views 
of Mr. Greene if the alternative were the adoption of views going 
to the opposite extreme. 
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VALUATION OF PENSION FUNDS, WITH SPECIAL REFERENCE TO THE 

WORK OF THE NEW YORK CITY PENSIQN C07¢[~[ISSION.-- 

GEORGE B. BUCK. 

VOL. II ,  PAGE 370.  

WRITTEN DISCUSSION. 

wrR. JAMES D. CRAIG : 

Mr. Buck's paper is a short synopsis of his work in connection 
with the reorganization of the pension funds for the City of New 
York. As stated by him: 

"With the exception of certain tables for school teachers and for 
police, the former prepared by ~{essrs. tIutcheson and Thompson 
and the latter by the author, there were no basic tables on which 
calculations, prospective costs or pension liabilities could be made." 

The paper here presented gives a general discussion of the con- 
struction of the basic tables prepared and discusses particularly 
two features of the actuarial calculations which are of interest to 
the members of this Society. 

I t  therefore follows that the paper presented should be read in 
connection with the published "Report on Pension Funds of the 
City of New York," Part ~. Considered together, they form a 
monument to Mr. Buck which must necessarily appear larger and 
more imposing as years pass on. To quote from his paper: 

"The fact that New York City is a pioneer in this field gives 
peculiar value to the results of its experience." 

While the volume of data investigated adds greatly to its value, 
a careful study of Part 2 is necessary to appreciate the difficulties 
under which Mr. Buck labored. Nine separate funds were valued, 
the data of which were combined where necessary, as in the study 
of conjugal relations or family history, while the necessary tables 
were prepared for the great variety of benefits promised. As the 
different funds covered nearly every form of benefit peculiar to 
pension funds, the tables and formuhe were necessarily complicated. 

The family history data furnishes a long-felt want, as, with the 
exception of a few scattered experiences of small magnitude, the 
only experience of this description up to the present time was that 
developed in lqew Zealand. 

In presenting a discussion of his paper, where completeness is at 
once recognized, all we can hope to do is to clarify some thoughts 
which may not be perfectly evident to those who have not had the 
privilege of giving careful study to the report, and we might first 
observe that it would have been slightly easier to compare the two 
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publications, had Mr. Buck inserted the symbols with the same 
completeness in his paper as in the report. The report gives the 
exponential a in parenthesis over the respective g's, whereas these 
do not appear on page 375 of the paper, which employs symbols 
that are more general than specific. Also, the equation on page 
376 might be modified somewhat. The expression l~-~1÷1 is 
rather an unusual one. From the general understanding of select 
notation, the implication is that only one year of service has been 
experienced on a life insured at age ( x - - ~ ) ,  while as used by ~Ir. 
Buck, it represents the number who have experienced two years of 
service and are entering upon their third year. I t  would seem as 
though this equation might be written: 

1~+1 + (d + ~r + °r)x 
1:~_~+2 = 1 - (r~q + d~q)~_~+ 2. 

The paper emphasizes two special methods used in constructing 
various tables in the report. The first, showing the construction of 
an active service table, taking into account the question of selection, 
is a subject over which there has been and probably will continue 
to be a great deal of discussion. As much care as possible should be 
exercised in the construction of valuation factors and the experi- 
ence of each fund should be carefully studied before making a valu- 
ation, but it  must be remembered that after the valuation factors 
are prepared and a reorganization scheme proposed, the functions 
used in the valuation are very often discarded and new assumptions 
made for the future. The method proposed for the construction of 
active service tables to be used in valuation on the theory that some 
of the factors must be in select form is very ingenious. I t  com- 
bines practicability with a high degree of theoretical accuracy. 
The rates of dismissal and resignation have been put  on a strictly 
select basis, but, as pointed out, no benefits are payable upon resig- 
nation or dismissal and select commutation columns for these con- 
tingencies are therefore eliminated. 

Perhaps no harm would be done in bringing out clearly why 
resignations and dismissals should be treated on a select basis when 
no benefits are predicated thereon. Obviously, all contracts consist 
of a payment, as well as a benefit side, and while no benefits are 
allowed for resignations and dismissals, they nevertheless form an 
important function in determining the membership still active and 
consequently must be given careful consideration in making the 
valuation of payments. 

Although this method of constructing the service table reduces to 
a minimum the number of commutation columns required, it should 
nevertheless be noticed that it does not eliminate the necessity of 
classifying the experience into length of service. I f  the valuation 
has to be made with regard both to the number of years in service 
and the number of years of future service before a man becomes 
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entitled to a pension, the work will not be materially reduced, ex- 
cept as Mr. Buck says, on page 307: 

"We  resort to some arbitrary grouping for the sake of reducing 
the amount of labor required in the valuation work." 

I f  the value of the benefits depends upon the length of service, 
the detail involved in the groupings can be materially reduced. 

While only the resignations and dismissals are treated on the 
basis of select tables, nevertheless the effect is to make some selection 
apply on deaths and disability. ]llr. Buck recognizes this where he 
says : 

"Tha t  this method automatically causes a reduction in death 
and disability rates in the select years of experience is apparent." 

This would seem an advantage, rather than a disadvantage, as it  
is reasonable to suppose that in the first few years after entrance 
these rates will be somewhat lower than the ultimate rate, due to 
medical fitness at the time of appointment becoming more or less 
universal. 

The second special method is for the valuation of service pen- 
sions, depending upon the len~h of service of the employee. Mr. 
Buck gives three different subdivisions for this valuation, depending 
upon the purpose of the valuation, the peculiarities of the fund 
and the magnitude of the data. 

The first subdivision recognizes that the service tables provide 
for retirements before employees entering at more advanced ages 
would be eligible for retirement and consequently excludes these 
retirements in determining the values for the later years of en- 
trance. The principle here is that those retiring before the neces- 
sary period expires are considered to remain on the active list and 
then retire in a body. The effect is practically to add a pure en- 
dowment element and, as pointed ou¢, can only be used if the new 
entries from year to year fall within relatively close limits as to age 
distribution. With most municipal pension funds, this condition 
is apt to exist and, apparently, the method was generally used in 
New York. This method produces the lowest value, which might 
have influenced the Pension Commission, as is stated: 

"The  Pension Commission insuring the liability of the City as 
regards pensions preferred rather to under-state than over-state 
liability." 

I t  may be that after the funds are re-established, sufficient funds 
will be available to warrant a more stringent valuation. The for- 
mula given by Mr. Buck, on page 380, for the supplementary l 
column is: 

and may fake the form: 

°rx-1 (1 -[- px--l). °% = °%-1" i~ + -~- 
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By putting in this form, it is evident that the retirements are 
considered as being at risk of death for half a year and this would 
be correct where the service tables are predicated upon this basis. 
I f  the deaths and retirements are assumed to occur at the end of the 
year, the formula would reduce to: 

o' l  x ~ _  ° r 4 _ i d . ~ l  -o F ° r ~ _ i .  

which is a somewhat simpler form. 
The second subdivision divides the experience according to service 

prior to the period of eligibility and service thereafter. This 
method is, as Mr. Buck says, about the most satisfactory way of 
valuing service pensions, its practical objection being that when 
combined with the valuation factor for other benefits it greatly in- 
creases and complicates the work. Primarily, it is not adapted for 
use in small or new funds, as extensive data is necessary for the con- 
struction of factors. If  Mr. Buck could, at his convenience, give 
us some of these tables based on the New York experience, he would 
still further increase the indebtedness of the Society to him. 

The third subdivision, which Mr. Buck really discusses as the 
first, is the valuation of the benefits as regular deferred annuities. 
This undoubtedly is the simplest method, but produces too high 
values under practical conditions, as a large number of employees 
do not retire as soon as they are eligible on account of the reduction 
in their income. The uncertainty as to the retirement of an em- 
ployee after eligibility exists with its consequent uncertainty as to 
the resulting valuation factor probably influences the actuary and 
causes him to agree with the social economist and general student 
of pensions in the contention that service pensions should not be 
payable until, say, age 65 and that compulsory retirement should 
occur within a very few years thereafter. 

As previously stated, Mr. Buck has presented a valuable work in 
the study of these funds and has greatly added to our information 
by the description of his formulae, but this is only preliminary work 
and the real constructive work is only commencing. New tables 
must be prepared, based on the history of the past which will" allow 
for the expectancies of the future. The public at large must be 
impressed with the real cost of these benefits and legislatures must 
be taught that when benefits for any class of employees are written 
into the statutes, provision should be made to secure them fully. 
The disappointment now being experienced by the school teachers 
and other beneficiaries of the pension funds of New York City is 
not in being deprived of any of the benefits for which they have 
paid, but simply in having been caused to expect more than it was 
possible to gran't, while the disappointment of the citizens of the 
city is c~ue to the same failure of results as compared with early 
expectations. 

When pensions are promised under legislative action or other- 
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wise, provision should be made therefor. Mr. Pritchett, President 
of the Carnegie Foundation, in his recent paper entitled " A  Com- 
prehensive Plan of Insurance and Annuities for College Teachers" 
states: 

"The  employee entering his vocation and looking over a span of 
thirty or forty years to the protection of his pension is most of all 
concerned in its security. If he is to plan his life upon the use of 
a pension at an agreed age, he desires above all absolute certainty 
that the pension will be ready at the date named." 

In order to make such a situation in regard to municipal pen- 
sions, Mr. Buck states: 

"The  fund should have as strict supervision as the law places 
over our life insurance companies, in order that the rights of em~ 
ployees who are the beneficiaries may be protected just as strongly 
as the rights of policyholders are protected and in order that the 
city may not contribute to an improperly constituted fund." 

There has probably been no one thing in this country which has 
gone as far toward accomplishing these purposes as the results pub- 
lished by Mr. Buck and this Society may feel honored that he has 
taken us into his confidence and explained to us his methods. 

MR. HENRY ~ O I R :  

I am glad to be present for the first time at one of your meetings 
and to take part in the discussion of this subject. Your Society has 
already done much good work and although when you discuss pension 
problems you are coming very close to, if not indeed jumping right 
into, work which is clearly within the scope of the Actuarial Society 
of America, nevertheless it is to be expected that the two societies 
must have some borderline work where they meet and dovetail into 
one another. Pension funds constitute one of the subjects which 
may in this way bring us closer to one another, and I am glad to 
see such a good paper on this subject presented to your Society by 
Mr. Buck. 

The question of pension funds is a continually growing one ; the 
subject has only been touched upon yet although much seems to 
have been written. The development of pensions has scarcely begun 
and but little prophetic vision is needed to foretell that in the 
course of fifty years there will be an immense number of pensioners. 
There will then be larger industrial organizations than exist to-day 
and most of them will have in full operation a pension plan for 
their aged and infirm employees. Not only so, but in all probability 
there will also be a national system of old age pensions to take 
care of those who are not protected through their industrial work. I 
anticipate therefore an expansion of the pension system similar to 
the expansion which has taken place in life insurance in this country 
since the Civil War. 

Mr. Buck has touched upon some of the difficulties met by the 
actuary in handling pension problems. He has dealt more with 



DISCUSSION. 81 

the question of ~etirement than with any other of the difficult ques- 
tions, and his paper will enable students to get some conception of 
the methods of approximation which must be used in handling pen- 
sion problems. The rate of retirement is a fluctuating quantity. It 
varies with the rise and fall of industrial activity which may be 
nation-wide; but it also varies through the transference of labor 
from one industry to another. Sometimes one particular industry 
may be relatively dull at the time when others are unusually busy. 
We have seen this in the recent past when all metal trades became 
suddenly active after the war broke out, without corresponding 
activity in other directions. But the activity in the metal trades 
gradually spread itself to nearly all industries and now after nearly 
two years of boom conditions in the metal industries, we find that 
practically all other lines of endeavor in the United States have 
reached a similar condition of activity. I f  the war were now to 
cease, the retirement rate amongst workers in the metal trades 
would be rapid and immediate, but in my judgment a fair measure 
of prosperity would continue in the general industries of the coun- 
try. I mention these points in order to show how the rate of retire- 
ment is affected in various industries--how it may fluctuate, and 
how cautious actuaries must be in making assumptions or in using 
rates of retirement derived from past experience. I am led also to 
refer to the employment rate which Mr. Buck has scarcely touched 
upon, but which is an equally important problem in many of ~he 
pension plans coming before actuaries. A business with twe or 
three hundred employees may suddenly expand until they employ 
five or six hundred, and under some pension systems, as for ex- 
ample the New York City Teachers, each new employee adds to the 
liabilities of the fund without an offsetting asset. This is a dis- 
turbing element which is of great importance unless each new em- 
ployee contributes in direct relationship to his age, condition, and 
the benefit he is likely to obtain. 

In a discussion of this kind I think that speakers should be 
critical as well as complimentary. Accordingly I would direct at- 
tention to the use of the symbol q by Mr. Buck as meaning some- 
thing entirely different from the probability of dying. Indeed it 
is used simply as a decrement symbol, which I think somewhat un- 
fortunate. ]~oreover one is apt to confuse a little the "rate" of 
dismissal with the "probability" of dismissal within a year---two 
different functions. 

Then again Mr. Buck makes two statements, both of which are in 
my judgment a little too sweeping. On page 381 he says: 

" I t  is now generally recognized that every pension fund is a law 
unto itself and that no general active service or valuation tables 
or rules of procedure can be formulated, which are applicable to all 
funds." 

The differences in treatment are necessarily great, as already in- 
dicated, yet the main principles are fixed, mathematical, and scien- 

6 
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tific, so that students should avoid hasty conclusions which they 
might draw from the remark that "every pension fund is a 'law 
unto itself." 

Then again, Mr. Buck goes to what I consider the other extreme 
on page 384 where h~ indicates that eventually pension fund 
"methods will be as clean cut and as general in their application as 
ordinary life insurance formulse." I t  seems to me that we can 
never quite get away from the intricacies of such calculations, and 
students must expect these intricacies as part of the burdens which 
fall upon their shoulders in studying pension problems. 

~R. GEORGE B. BUCK: 

(AIIT~OR'S I~EVlEW 01~ I)ISOVSSlOI~S.) 

To review the very courteous discussion of the paper on pension 
fund methods was a pleasure to the author, especially in view of the 
rather complimentary statements of the critics. 

I am grateful to ~Ir. Craig for calling attention to the expression 
which he terms "ra*her an unusual one." The equation is prob- 
ably in better form when written as he has expressed it, or as it 
appears in somewhat more general form in the report on the pension 
funds of New York City, to which he refers. There the equation 
appears on page 30, as follows: 

li,l+t 1c~+,+l + (d + ~r + °r)~+t 
= 1 - (':q + +q)E:~+t 

To the objection of Mr. Moir, that the symbol "q"  should not be 
used in connection with the probability of dismissal or any decre- 
ment other than death, I would hesitate to agree at this time. Mr. 
Henry ]~'Ianly, in his paper on the valuation of staff pension funds 
(J. I. A., Vol. XLII, pp. ¢ and 5), read before the Institute of 
Actuaries, speaks of the rate of withdrawal, in regard to the prob- 
ability of members leaving the service within one year by causes 
other than death, and employs the symbol +q:, which is the same as 
I have used. Mr. George King, in his paper on staff pension 
funds (J. I. A., Vol. XXXIX, p. 134), uses practically the same 
words and almost the same symbols in saying "We have . . . 

'Wz 
The rate of withdrawal, q~ = ~ .  

The rate of mortality, q~ d: ,, 
- -  E ; Z  ° 

Mr. Dwight A. Walker, in his paper entitled "A  Staff Pension 
Fund"  (T. A. S. A., Vol. XVI, p. 112), read before the Actuarial 
Society of America, speaks of the rate of withdrawal from the 
service, in connection with the probability of leaving the service by 
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resignation or dismissal, and employs the symbol q7  in this regard. 
These citations cover the majority, if not all, of the cases where the 
probability of withdrawal from service within one year has been 
employed in papers read before either the Institute of Actuaries of 
Great Britain or the Actuarial Society of America. The use of the 
symbol as given in the paper is therefore not without precedent in 
the two societies, which would have been the case had a new symbol 
been invented for use in the paper. I am in agreement with Mr. 
Moir on the general principle that  a single symbol should not be 
put  to too many uses, but I would nevertheless regret to see de- 
stroyed a practice which has become more or less universa l ly  
established unless some better practice were generally substituted 
in its place. 

Perhaps the statement on page 381, " I t  is now generally recog- 
nized, etc.," to which Mr. Moir refers, does not convey the meaning 
which was intended. I was seeking to bring out the fact, that  the 
possibility of obtMning sufficient data from any one fund upon 
which to predicate so many different tables as were referred to in 
the preceding sentence, was remote. This statement seems to sug- 
gest the combination of the experience of several funds as a basis 
for such tables. Mr. Manly, in one of his papers (J .  I. A., ¥ol .  
XLV, p. 18~), stated that at first he believed that general t~bles 
might be developed which would be applicable to many funds, but  
that later he came to the conclusion that this was not practicable. 
By my statement that  "each fund is a law unto i tself"  I meant 
that each fund should be valued, so far as is practicable, on its own 
experience, and that the active service tables of one fund are not 
generally applicable to other funds. This sentence was intended 
to answer the suggestion that  the statistics for several funds should 
be combined. On account of this difference in the experience of 
various funds it is difficult to state whether it is advisable to work 
all funds on a select basis, on an aggregate basis, or on some com- 
bination of the two, because the experience of some funds would 
give practically the same results regardless of the methods em- 
ployed, while in others the results would be quite different. I t  
would, therefore, seem difficult to prescribe any definite rules of 
procedure to be followed in handling the data collected in regard to 
a pension fund. 

On the other hand, by my statement that "methods will be as 
clean cut and as general in their application as ordinary life insur- 
ance formulae," I meant to convey the opinion that, despi~e the 
intricacies of such calculations and the difficulty in determining 

t h e  general rules of procedure to be followed in valuing a fund, 
nevertheless the mathematical work and the mMn principles to be 
followed would become general, so that, after the method of pro- 
cedure was decided upon, the principles and methods of making 
the mathematical calculations would be about the same for all 
funds. 
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A PRELI~IINARY TEST OF THE COAL ~IINE RATING SCHEDULE OF THE 
ASSOCIATED C0~PANIES--E. H. DOWNEY. 

VOL. I I ,  PAGE 387. 

WEITTEN DISCUSSION. 

~IE. O. F. ~ICtIELBACHER : 

]~fr. Downey's clear statement of the results of the application of 
the Coal Mine Rating Schedule of the Associated Companies to 
Pennsylvania coal mining risks indicates that the theory upon 
which this schedule is constructed is well worth the careful con- 
sideration of all students of the schedule rating problem. It  may 
be that the solution of a great many of our schedule rating diffi- 
culties can be found in a thoroughgoing analysis of the underlying 
principles upon which the Schedule of the Associated Companies is 
constructed. Without attempting to point out the practical applica- 
tion of the theory to the problem of rating manufacturing risks I 
should like to go a little deeper than Mr. Downey and Mr. Wilson 
have gone into the mathematics of the schedule and explain the de- 
velopment of its general formulae. 

The fact that the Schedule of the Associated Companies is most 
simple in its fundamental principles is fully demonstrated by the 
ease with which it can be reduced to a formula. Papers analyzing 
our present manufacturing schedules have been presented before 
this Socie.ty on various occasions. The discussion in each case has 
been considerably involved and the results, though in general some- 
what similar, have been at variance in resvect to many details. The 
fact is that our manufacturing schedules have not been constructed 
to formula in more than a haphazard way. If  one can be reduced 
~o a formula, it is often a more or less happy coincidence. The 
Schedule of the Associated Companies, on the ether hand, is entirely 
constructed to formula; that is to say, instead of constructing a 
schedule and then puzzling out a formula to fit it., Mr. Wilson, 
author of this schedule, first constructed a formula and then built a 
schedule upon it. 

Before attempting to develop the formulae which underlie the 
Schedule of the Associated Companies, it may be well to recall some 
of the more important facts in connection with the schedule. This 
I may do briefly as follows: 

1. The schedule contains nothing but charge items. Credit can 
be given only in a negative manner, that is to say, by not assessing 
a charge against the risk. 

2. The schedule is divided into 12 general groups upon the basis 
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of accident causes. For example, Group 3 contains all items bear- 
ing on "Surface Hazards"; Group 4 all items which have to do 
with "Shaft Hazards," etc. 

In recognition of the fact that the frequency and cost of acci- 
dents vary for these general causes~ the groups have been assigned 
weights which measure the relative importance of each class of 
hazards. The total hazard produced by all causes is measured by 
the value 100; the weight for each group is therefore a fractional 
part of 100 and the sum of all such weights is 100. These weights 
do not vary from mine to mine within a given state. They do vary 
from state to state, however, and in this way they reflect certain 
local physical conditions which affect all mines within the state 
boundaries, such as the presence or absence of coal gas in explosive 
quantities, the general character of the mine roof, etc. 

The schedule in general therefore resolves itself into the following 
chart: 

Actual Sum of Weights 
Group Number. Weights for Groups. Weights for Hazard for Hazard Items Deter- 

I Items Within Groups. m~ned upon Inspection. 

I . . . . . . . . . . . .  WI al pl 

II. 

X'II 

W~ 

Total 100 

a2 
as 

Total 100 
bi 
b~ 
b~ 

Total 100 

m l  
m2 
ma 

Total 100 

p2 

p12 

3. Each group is then divided into a number of items. Each 
item represents a factor which contributes to the particular hazard 
of the group. These items likewise have been assigned weights in 
recognition of their relative importance. The sum of these weights 
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is 100, consequently the weight for each item i; a fractional part of 
100. The weights of these hazard items are constant for mines 
everywhere. The sum of the weights for the items within each group 
varies from mine te mine, however, in accordance with the con- 
dition of the individual mine found upon inspection. I f  an in- 
spector should find it necessary to assess all the charges in any 
group against a certain mine, the sum of weights for that group 
for such mine would be 100. If ,  on the other hand, no charges were 
assessed, the sum would be 0. Generally, one or more charges are 
assessed so that the usual condition is a sum between 0 and 100. 

Assuming conditions as outlined in the above chart, the following 
equations are t rue:  

The charges for the worst possible mine will be 

W ~ ( a~ + a2 -- j-  . . . ) --~- W 2 ( b x --~ b 2 -- }- . . . )  
+ . . .  W,~(~t + ~ + - . ' ) ,  

where 
W1 + W2 + "" WI~=IO0 

and 
a t +  a2 + "'" = 1 0 0  
bt + b2 + . . .  ~ 1 0 0  

m ~ +  m 2 +  "'" = 1 0 0  

That  is to say, where every available charge is applied, the sum 
of the charges for this mine, which is theoretically the worst pos- 
sible mine, total 10,000. To reduce the total charges ~o small num- 
bers, the rule has been established that the result shall be divided 
by 10,000 to determine the so-called Coefficient of Hazard. 

Now, let X represent the Coefficient of Hazard. 
Then X ~ 1 for the worst possible risk. 
Similarly X~---0 for the perfect risk where no charges are ap- 

plied and where consequently, 

and 
W ~ + W ~ + - - -  W , ~ = O  

a ~ +  a ~ +  . . .  ~ 0  
b t +  4 +  . . . .  0 

m ~ + m ~ + . - -  ~ 0  

For the usual mine, some of the weights of the individual items 
will be lacking for the reason that the inspector will list only such 
items as the physical conditions of the risk cause him to list. 
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Using Pl, P~, "'" Pl~ to represent the sum of the weights of the 
items in each group which are actually listed by the inspector in 
his report, the Coefficient of Hazard for the usual mine becomes : 

X = Wlp~ + W~p2 " '"  W12pl~. 
10,000 

This is of course the general formula, for either the perfect or 
the worst mine can be represented by it. For the perfect mine the 
functions p ,  P2, "'" P~ have individual values equal to 0; for the 
worst possible mine, they have individual values equal to 100. 

Thus the value of X may vary from 0 to 1 and it is fractional for 
the ordinary mine. 

Having determined the mathematical form of ~he coefficient of 
hazard, let us now consider the problem of the determination of 
the adjusted rate. Naturally, the exact relationship between the 
coefficient of hazard and the adjusted rate must be assumed. Let 
us therefore assume this relationship to be linear. I t  will then be 
represented by the usual linear equation : 

:Y ~ a X  --~- b , 
whero 

Y ~ final adjusted rate 
and 

X ~ coefficient of hazard. 

The problem is to determine the parameters a and b and thus to 
establish a general relationship between the coefficient of hazard and 
the adjusted rate. 

I t  is obvious 
1. That the coefficient of hazard for the average mine should 

correspond to the base rate; in other words, that i f  an average mine 
is found upon inspection, the average or base rate should be assigned 
to such mine. 

2. That when the coefficient of hazard is 0, the adjusted rate 
should be the minimum rate, that is the lowest rate at which business 
of this character can be underwritten. 

Let us assume that 

B ~base  rate (average or manual rate), 
L = value of the coefficient of hazard for the average mine, 
U ~ greatest percentage reduction in the base rate for the best 

risk---in other words, that the lowest possible rate is 
(1 - -  U)B. 

Then, in accordance with the two propositions advanced above, 

(1) B = a L + b ,  

(~) ( 1 - -  ~ ) B = a ( 0 )  + b. 
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From these two equations 

b =  ( 1 - -  U)B, 

UB 
a - -  . L  i 

and 
UB 

Y = - L - - X + ( 1 - U ) B  

or 
B 

Y = ~ [U(X - L) -t- L]. 

This is the final form of the general formula by which adjusted 
rates are produced from the coefficient of hazard. I t  will be noted 
that the value i7 can absolutely be controlled by the values U and L. 
The determination of the value of U is an underwriting problem, as 
the value of this factor establishes a minimum rate and consequently 
involves a discussion of the lowest cost at which business of this 
character can be underwritten. The determination of the value of 
L, on the other hand, is an actuarial and an engineering problem. 
It  is an actuarial problem, inasmuch as it depends in some measure 
on a careful analysis of statistical data. I t  is primarily an engi- 
neering problem, however, because it involves scientific knowledge 
of coal mining conditions generally, and the use of considerable 
technical information as the basis for judgment as to the effect of 
safety measures in the prevention of coal mining accidents. 

I t  has been possible to determine the values of U and L with con- 
siderable accuracy, as Mr. Downers tabulations indicate. I t  will 
be possible by keeping in touch with conditions in the coal mining 
industry and in underwriting procedure absolutely to control the 
application of the schedule in the future and this, I take it, is the 
one feature which causes the Coal Mine Schedule of the Associated 
Companies to stand out as one of the most satisfactory and work- 
able schedules yet developed. 

~[R. WILLIAm,'/" NEWELL: 

In view of the fact that it is desirable to have fresh in mind the 
salient features of the coal-mine rating schedule described by Mr. 
Herbert M. Wilson in his paper entitled "Inspection and Schedule 
Rating for Coal Mine Insurance" (Proceedings, Vol. II, p. 39), 
when discussing Mr. Downey's paper, I trust that I may be par- 
doned for restating briefly the method employed in devising the 
Coal Mine Rating Schedule. 

The Schedule assumes the theoretically perfect mine and estab- 
lishes standards for each item of hazard in that mine with relative 
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charge values for failure of any item to comply with the standard 
adopte& I[ then establishes as the basis rate for each state or coal- 
mining district that rate which would apply to the average mine. 
I t  is only necessary then to take the total number of charges or 
deviations for the particular mine from the standard mine for that 
district, compare this with the number of charges which correspond 
with the average mine for the state or district, and the difference is 
the deviation from the average mine, or the number of credits or 
charges against the particular mine. These applied to the base 
rate for the state or district give the adjusted schedule rate sought. 

The base rate adopted for each state or district was computed 
from the experience or statistical data tabulated by the Bureau of 
Mines from a study made of the causes of 49,733 fatalities recorded 
by state mining departments. These records extend over periods 
ranging from five to forty years, according to the state. Only the 
more recent data acquired since the formation of the Bureau of 
Mines in 1910, however, has been used in developing the experience 
multiples or weights used in each of the twelve classes of accident 
prevention measures adopted as a basis of the rating scheme. This 
was done because the statistics of fatalities for the earlier years were 
not so reliable. The Associated Companies has tested this data by 
the records of serious injuries which, though probably not accurate 
in any state, are doubtless reasonably consistent as to ratio of 
causes. 

I assume, from reading Mr. Wilson's paper, that the standard 
mine is a mine in which all accidents would be classed as unpre- 
ventable by any practical means and, therefore, due to the inherent 
trade risk. I further assume that 40 per cent. of the accidents, 
or rather 40 per cent. of the accident cost or pure premium loss, 
is classed as preventable and 60 per cent. as unpreventable, inas- 
much as the maximum reduction allowed from the base rate is 40 
per cent., which presumably is the reduction for a mine which com- 
plies with the standards in all respects. I t  will be noted from 
Tables I I  and I I I  of Mr. Downey's paper that only one anthracite 
mine out of 75 and 7 bituminous mines out of 845, or a total 
average of less than one mine in a hundred was entitled to a re- 
duction in base rate of over 30 per cent. Neither are the charges 
on the poorer risks excessive, as is shown by the fact that no an- 
thracite mines, and only 16 bituminous mines, showed an increase 
in rate of over 20 per cent. This certainly speaks very well for 
the excellent judgment used in assigning the charges and their rela- 
tive weights in the schedule. 

I t  is of interest to ascertain the relation between the size of the 
risks and the rate groups or merit-rates. With this end in view, I 
have calculated from Tables I I  and I I I  the average payroll per 
risk for each rate group and give same below: 
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TABLE II. 
RATE DISTRIBUTION 0P ANTHRACITE I~INES. 

Average Payroll per 
Rate Group. No. o! Risks. Payroll. Risk. 

Total . . . . . . . . . . .  75 $11,393,900 $151,918 

60- 70% 
71- 80% 
81- 90% 
91-100% 

101-110% 
111-120% 

1 
10 
25 
30 
7 
2 

$ 30,000 
320,900 

3,391,900 
6,585,600 

805,500 
260,000 

$ 30,000 
32,090 

135,676 
219,520 
115,071 
130,000 

TABLE III. 
RATE DISTRIBUTION OF BITU~IINOUS ~I'I'NES. 

Average Payroll per 
Rate Group. NO. of Risks. Payroll. :Risk. 

Total . . . . . . . . . .  845 $41,158,200 $ 48,708 

6o- 70% 
71- 80% 
81- 90% 
91-100% 

101-110% 
111-120% 
121-130% 

Over 130% 

7 
59 

202 
316 
201 
44 
9 
7 

$ 39,300 
1,447,400 
9,339,200 

12,774,800 
12,738,400 
3,298,300 

662,300 
858,500 

$ 5,614 
24,532 
46,233 
40,426 
63,375 
74,961 
73,589 

122,643 

We see from the above tables that with the exception of the 
two higher rate groups of the anthracite risks, and one or two slight 
variations in the bituminous risks, the charges, and consequently 
the rates, increase with the size of the risk. This is just the oppo- 
site of what happens in the application of the Universal Analytic 
Schedule, or as it is now l~nown in its revised form, the Industrial 
Compensation Rating Schedule, to manufacturing plants. In the 
latter case it is the larger plants which receive the larger rate 
reductions, and the smaller plants which receive the larger rate 
increases. (This is due largely to the fact that, in general, the 
larger plants are in better condition from the ,¢tandpoint of both 
.physical and moral hazard.) In the case of coal mines, the reverse 
ls apparently true, and as Mr. Downey is in a much better position 
than I am to get at all the statistics or facts bearing on this point, 
I think it advisable to leave the explanation thereof for him to take 
up in his review of the discussions. 

Referring to Tables IV and V, Mr. Downey calls attention to 
the fact that the closest correlation between the per cent. of total 
charges actually developed and the state weights is found in the 
group of charges for conditions affecting falls of roof and coal. I t  
seems to me that a lo~cal explanation for this may be found in 
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the fact that accidents due to this cause are usually fatal or serious, 
and, therefore, the statistics of same are more complete than in the 
case of some of the other groups. Furthermore, there is ap~ to be 
a much smaller percentage of error in reporting the cause of acci- 
dents in this group than in some of the other groups where the 
exact cause of the accident, and consequently the proper group to 
which to assign it, might not be as clearly defined. 

Mr. Downey further cMls attention to the fact that there is a 
rather consistent deficit in the minor items of the realized, as com- 
pared with the expected, charges. May this not be due to the fact 
that the groups in question primarily comprise charges for physical 
hazards which it is possible to overcome in a large degree by me- 
chanical safeguards, and that the conditions covered by such groups 
have improved even since the statistics on which the state weights 
are based were collated. 

In  closing, I merely desire to reiterate Mr. Downey's advocation 
of a schedule rating system which is subject to statistical control, 
and for this reason, as well as others which he has mentioned, the 
coal mine rating schedule cannot fail to make a strong appeal. 



92 DISCUSSION. 

OUTLINE OF A METHOD FOR DETERMINING BASIC PURE PEE~IUMS-- 

A R N B  F I S H E R .  

VOL. n, PAGE 394. 

WRITTEN DISCUSSION. 

MR. ALBERT ~. ~0WBRKY : 

The keynote of Mr. Fisher's paper is found in the second para- 
graph of his "Introductory Remarks " :  

" I n  view of the complexity of the problems of social insurance it 
will, I think, generally be allowed that the statistical methods 
hitherto employed are frequently inadequate. For this reason, I 
deem no apology necessary in presenting a method flint, as far as 
uniformity and general systematic procedure is concerned, exceeds 
any other covering the same ground. 

" I t  is my opinion that in the solution of the problems of social 
insurance we ought to follow the modern statistical methods of the 
English biometricians and continental statisticians, especially the 
Scandinavians, rather than the old methods put forward by life in- 
surance actuaries." 

We are in the unfortunate position of all pioneers and beginners 
who are urged with equal emphasis to follow diametrically opposed 
courses. Most of us will recall that at our first dinner ~Ir. Heft- 
man strongly advised us to shun the pitfalls of the maflmmatical 
school, of which Pearson and the English biometricians are the 
principal exponents. Now Mr. Fisher sees in their method the 
greatest boon for our work. 

Mr. Fisher, himself, says the great work in this field has only 
been clone within the last ten or fifteen years, and unfortunately it 
is little known in America even to our university men. He must 
then expect us to have much difficulty (assuming we were to accept 
his views) in persuading practical men of affairs like our executive 
officers that there is enough to be gained by such methods to make 
revolutiona .ry changes in established business practice in order to 
accommodate our work to these methods, and especially would this 
be so in the face of such opposition. Under all the circumstances, 
therefore, it is perhaps unfortunate that Mr. Fisher has asserted the 
superiority of his methods in quite such vigorous almost dogmatic 
terms, for it must be admitted that the recently proven variation in 
accident frequency with the extent of business activity is one bit of 
evidence which sharply brings to our attention the difference be- 
tween the probabilities with which we deal and those upon which 
life insurance is based. 

)fr. Fisher points 6ut that in determining pure premiums by 
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the formula ~-~L/P we are tacitly assuming that underlying the 
losses in the formula is a true loss probability as stable as the q~ 
of the mortality table, and that while we may not yet have suf- 
ficiently broad exposure to make our pure premiums found by this 
formula reflect this probability, it  is only a question of time and 
some sort of graduation until we can do so. I t  seems to me that 
this fairly represents our attitude, and lXlr. Fisher warns us that 
this may not be so, that we may find our underlying probability 
subject to violent perturbation, tIave we not found it so in the 
recent boom times ? 

Mr. Fisher thinks that in the so-called Lexian-Charlier disper- 
sion theory we have the infallible test of stability. Perhaps if we 
were all as familiar with that theory as he we would agree with 
him. Unfortunately we are not, and while he has given us one or 
two samples in explanation of the theory I, for one, hardly feel we 
are justified in assuming, therefore, that this theolT does always 
accurately indicate whether or not the statistical series is stable and, 
if not, the probable extent of variation. 

Mr. Fisher then proposes a system of compiling data and pre- 
paring rates consistent with such ~heories. I f  I correctly under- 
stand his suggestions he starts neither from industry classification 
as expressed in product, nor from hazard classification as expressed 
in separate process. He leans more to the latter, but taking the 
duties of the individual worker he would study the large number of 
separate occupations in modern industry and associate them in a 
small number of hazard groups. These he would establish, by the 
statistical tests he advocates, to be homogeneous, rearranging until  
he attained this result. He would then determine the pure premium 
for such groups and in determining the premium for individual 
risks do so by dividing the payroll to correspond to the hazard 
groups and applying the appropriate premium. He does not g u a r -  
antee that even on this basis the probabilities in the hazard groups 
would be necessarily stable. Indeed it would seem that the disturb- 
ing force of boom times, such as above referred to, would be equally 
effective here. 

In  the note appended to his paper Mr. Fisher suggests rather 
than dividing the payroll and making the final rate on the risk that 
classification pure premiums might be developed by combining the 
separate hazard group pure premiums in the average proportion in 
which the.y occur in the several classifications. While this might 
avoid the necessity of dividing the payroll in writing the risks after 
the rates had been established, the work of division would be neces- 
sary as a preliminary in order to analyze and develop the first hazard 
groups, and in order to find the proportions in which they should 
be combined in building up the classification pure premium. 

Personally, I have just enough curiosity so that I should like to 
see the plan tried out somewhere, but in the light of practical ex- 
perience, and especially the earlier experience of my own company 
in attempting to use a plan of rating different from ~he established 
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tradition, I am convinced that a fair test cannot be made under 
competitive conditions. I t  is even a question in my mind whether 
a fair test could be made under monopolistic conditions. I am in- 
clined to believe that the payroll division required by Mr. Fisher's 
method would rather run counter to the established and usual 
method of payroll accounting in manufacturing enterprises and, 
therefore, require that the manufacturer make special arrangements 
in order to furnish the data required by his insurance carrier. This 
would develop such an amount of opposition that it is even ques- 
tionable whether under a monopolistic system of insurance the 
matter could be put through. 

Despite the criticisms of these suggestions, Mr. Fisher deserves 
the thanks of the Society for bringing his suggestions before us. 
I t  is only through criticism and counter criticism that we will ulti- 
mately reach the point where our rate-making system neither sac- 
rifices sound theory to practical considerations, nor imposes an un- 
necessary hardship for the" purpose of satisfying theoretical con- 
ditions. 

3~R. AR~E FISTtER : 

(AUTlq0R'S REVIEW OF DISCUSSION.) 

Mr. Mowbray in his criticism of my little article seems to think 
that the collection of the statistical data along the lines I have sug- 
gested would offer serious obstacles in practice except under monopo- 
listic conditions. Although his fears might be exaggerated, it is 
quite probable that this would be the case with private companies. 

The point I wished to bring forward was, however, the need of 
systematic statistical methods in workmen's compensation assurance. 
I t  is here that the objections of Mr. Mowbray to objective mathe- 
matical methods somehow fall short of the mark. I t  is, I think, 

• hardly fair to throw doubt upon the practical value of the Lexian- 
Charlier dispersion theory just because the majority of statisticians 
and university instructors in this country are not familiar with this 
theory. A student who never had gone beyond the study of ele- 
mentary algebra would certainly not be justified in belittling the 
very practical value of the infinitesimal calculus just because he did 
not know its method or theory. 

I admit that we have other means than the Lexian-Charlier 
method to test the perturbations in a statistical series, and I should 
indeed have welcomed them if the reviewer had mentioned such 
methods or suggested one of his own. ]=[is fear as to the practical 
utility of the method because of the fact that I have only given three 
or four practical illustrations of its use in my previous writings 
seems to me to be of no weight. The validity of method is certainl:~ 
not established by the number of illustrative examples. Moreover, 
it would be out of the question to give, say, several hundred illus- 
trations of the use of the method in my recent treatise on "Prob- 
abilities" where, besides introducing this particular method, I had 
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to demonstrate and illustrate a large number of quite different theo- 
rems. To allay all doubts, I may say, however, that I use the 
method almost daily in my routine statistical work and have found 
it satisfactory. 

Referring to minor points of the review it is probably true I have 
been too dogmatic in my style of writing. I felt, however, one had 
to be forcible, even if running the danger of being called dogmatic, 
in order to obtain a hearing. 

Taken as a whole, many of Mr. Mowbray's comments have served 
~o strengthen rather than to diminish my contention that systematic 
statistical methods not only are lacking, but are sadly needed in 
accident statistics. The very fact that Mr. Mowbray himself admits 
that statistical series in workmen's compensation are subject to per- 
turbations in boom times would, I think, encourage one to a 
further study of various methods of testing statistical variation, 
rather than to ignore the real and practical value of mathematical 
statistics. 



96  DISOUSSION. 

ON THE RELATION OF ACCIDENT FREQUENCY TO BUSINESS ACTMTY 

--A. H. ~£OWBRAY AND S. B. BLACK, D. S. BEYER CO-OPERATING. 

VOL. II ,  PAGE 418. 

ORAL DISCUSSION. 

MR. ALBERT 1=[. M0WBRAY : Although no one here seems to want 
to discuss this paper, I desire to call attention to the fact that it  
has been much discussed in the columns of The Economic World. 
Mr. Arthur R. Marsh, the editor of The Economic World, criti- 
cized certain statements made by Mr. F. Spencer Baldwin respect- 
ing the experience of the New York State Insurance Fund, and Mr. 
Baldwin in his reply cited this paper in support of his contention. 
In  publishing the letter Mr. Marsh appended some editorial com- 
ments in which he makes some remarks about the paper, and unless 
some member of the Society cares to offer a further discussion, I 
would like, in a measure, to close the discussion by replying to 
~Ir. Marsh's criticism. 

Mr. Marsh, in his usual excellent literary style, remarks that he 
was not a little irritated by the solemnity with which Messrs. 
Mowbray and Black proceed to draw conclusions from American 
experience which, after all, is worfll very little. He then points 
out the general tendency in European countries toward an upward 
trend, and he points out by implication rather than direct state- 
ment that what we call attention to is, after all, nothing more than 
that upward trend, and that the extra business pressure of the 
present time is not to be considered the cause of the increase. He 
makes some general observations of an a priori character of the 
reasons assigned for this increase. 

With all due respect for the material which Mr. Marsh brings 
forward from European countries, it seems to me that Mr. Marsh 
has missed entirely the point of the paper. The important fact 
brought out, it  seems to me, was the decrease between the two 
periods. 

Now, I would grant that in observing social phenomena we are 
not so fortunate as the engineer dealing with physical facts in that 
we can estimate our causes. We cannot do it. We have simply to 
consider the results over two periods, and then consider the com- 
plex of causes operating during those two periods, and use our best 
judgment in picking out what we consider to be the dominant 
causes. 

We had two periods there, and in the latter of the two we had a 
thirteen per cent. reduction in the accident frequency. I t  seems to 
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us that the dominant causes of the difference between those two 
periods was the fact that the second period was one of greatly re- 
duced industrial activity, due to the occurrence of the European 
War, and to that we attributed the decreas6 in accident frequency. 
And after that the subsequent increase which we observed after the 
present pressure began was attributed in part to the introduction 
of new employees. In that connection Mr. Marsh calls attention to 
the adage that familiarity breeds contempt and suggests that the 
new employee might be better with respect to safety than the older 
employees. That may be true, but I think there is another factor 
which comes in, and that is that the new employees are not of the 
same quality and calibre as the old employees, and that the new em- 
ployees introduced are less well trained and less capable. 

I t  may be interesting to members of the Society to know that I 
was talking recently with an underwriter of a company in Boston 
about this matter, and he remarked that his company had found a 
very curious condition. They had found a rapid increase in the 
accidents in the case of certain of their insureds, and the increase 
seemed to be in the plants in the neighborhood of Boston. He 
practically said that he was more or less at a loss to account for it, 
although he said he believed that possibly one reason was that the 
natural trend of migration was to take the skilled and trained 
workers away from the metropolitan centers out into the western 
part of the state, and new employees had to be introduced in the 
metropolitan centers. 

EDITOR'S NOTE. 

The discussion referred to by ]~'[r. Mowbray appears in the fol- 
lowing issues of The Economic World. 
October 21, 1916, p. 535. Letter from ~'[r. F. Spencer Baldwin 

and note thereon by the editor of The Economic World. 
October 28, 1916, p. 568. "The  Encouraging Downward Tend- 

ency of the General and the Industrial Accident Mortality 
Rate in the United States" by Mr. Frederick L. ttoffman. 

November 4, 1916, p. 598. Letter from Mr. F. Spencer Baldwin 
and editorial in reply. 

November 18, 1916, p. 662. Letters from Messrs. Albert It. Mow- 
bray and Frederick L. IIoffman. 
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OFFICE PRACTICE IN THE VALUATIOh r O F  CO:~fPEIVSATION LOSSES- 

• RICHARD FONDILLER. 

VOL. IL P~GE 427. 

WRITTEN DISCUSSION. 

mR. WlZLIA_~ LESLIE : 

This paper is a praiseworthy contribution in the domain of prac- 
tical rather than theoretical problems. The methods outlined are 
undoubtedly clear and in the case of the :New York State Insurance 
Fund appear to be practical and to permit of rapid application. 
I t  would seem to me, however, that a method of group valuation, 
as suggested by ]~[r. Dawson at page 99 in his article entitled 
"Workmen's Compensation Claim Reserves" (Proceedings, Vol. I, 
p. 90), would be preferable in the case of temporarydisabilities. 

The principal objection which might be raised to Mr. Fondiller's 
system, is that it involves more detail than a company with a large 
business could afford to devote to this work. This is true only as 
respects temporary disability cases because the deaths, permanents 
and dismemberments constitute only a small proportion of the cases 
open on any valuation date, and individually estimating them is not 
arduous. The method of grouping all open temporary cases of the 
same duration and multiplying the aggregate amount by the proper 
reserve factor would reduce the labor involved to an amount which 
even a company with a large business could consider reasonable. 
Inasmuch as the reserve per case of temporary disability is estab- 
lished on the basis of the average cost of disabilities of the same 
duration and, as pointed out under the heading of "Lump Sum 
Settlements," is probably more or less than the true cost of the 
individual case, there seems to be no particular demand for an in- 
dividual case reserve. 

A system of computing the reserve for temporary disabilities on 
an average cost per case method without regard to duration would 
of course be much simpler and would involve much less work. I f  the 
table used by the New York State Insurance Fund in valuing tem- 
porary disabilities is accurate, then it gives much truer results than 
could be obtained by the average cost per case system under any 
circumstances. The table used reflects the distribution of acci- 
dents by severity as well as by number, whereas an average cost per 
case method takes into account only the number. From one valu- 
ation period to another the character of risks insured may vary to 
such an extent as to change materially the average cost per case of 
temporary disabilities. Whether the objection is sufficient to over- 
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come the greater simplicity of an average cost per case System de- 
pends upon other factors such as the ~mount of business insured, 
the number of valuations required during the year, the purpose of 
the valuations and the laws of the various states in which business 
is transacted. 

For an institution doing business only in one state and handling 
only one line, the method is quite adaptable. Yet even then the 
work it involves may be unwarranted. For example, the California 
laws require a reserve of 75 per cent. of earned premiums less losses 
and loss expenses actually paid, without any comparison, for the 
two years immediately preceding the date of valuation, with the 
estimated cost of claims. For financial statements the reserve 
must be established according to the requirements of the reserve 
law and the plan described by Mr. Fondiller would be of value only 
as an analysis of the business for the purpose of determining ade- 
quacy of rates or the "hidden" profit or loss on underwriting. In 
such an analysis, over estimates of incurred losses are just as mis- 
leading as under estimates, though perhaps of a less harmful char- 
acter. The table for valuing temporary disabiliges would, there- 
fore, have to be known to be reasonably accurate before its use could 
be justified for such purposes. At the present time, compensation 
statistics are so incomplete that this is impossible and it might be 
preferable to apply a simpler method of attaining results, which 
would probably represent just as closely the true incurred losses 
under temporary disability cases. 

I am, however, a firm believer in a system of reserving, either for 
financial statements or for purposes 'of cost analysis, which elimi- 
nates the personal element in estimating incurred losses and sub- 
stitutes a procedure, mechanical in its operation. Theoretically, 
I believe in the soundness of the plan outlined by Mr. Fondiller. 
Practically I doubt its adaptability in many offices, first because of 
the volume of business transacted and second because of the in- 
ability at this time to construct a table which is accurate enough to 
warrant a company undergoing the expense of this method of de- 
termining incurred losses. 

Where this particular system of reserving is prescribed by law or 
by the rules of the state insurance department, the office procedure 
could, I believe, be simplified by the introduction of the Hollerith 
or Pierce Punch Card system, combined with the above suggested 
method of group valuation. 

~ R .  J O I t N  L.  T R A I N  ; 

Mutual compensation companies are particularly interested in the 
paper of Mr. Fondi]ler in view of the fact that Chapter 832 of the 
Laws of 1913 (New York Insurance Law, § 191), which permitted 
the transaction of compensation insurance in New York State by 
mutual companies, contained the following provision as to reserves: 
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"Reserves for liability for insurance of compensation under the 
workmen's compensation law shall be the same reserves as provided 
by the workmen's compensation commission for the state insurance 
fund." 

By Chapter 506 of the Laws of 1915, this section was amended 
as follows : 

"Reserves for liability for insurance of compensation under the 
workmen's compensation law shall be prescribed by the superin- 
tendent of insurance." 

The system of reserves prescribed by the Superintendent of In- 
surance is practically the same as that adopted by the State Insur- 
ance Fund. 

The loss reserves maintained by mutual companies are computed 
in the same manner as outlined in the paper under discussion 
except as to suspended mortality. A reserve for this item is set up 
by the State Insurance Fund for an amount equal to one-eighth of 
the non-fatal cases. I believe that there is sufficient excess reserve 
in the temporary total disability cases to take care of this suspended 
mortality, provided the insurance carrier has a sufficient amount of 
business so as to have outstanding enough temporary total disability 
cases to permit the absorption of at least two deaths. During the 
last two years, our company has not had a single death arising 
from claims originally reserved on the basis of temporary total dis- 
ability. Further, the actual losses carried to maturity have not 
exceeded 80 per cent. of the total reserve. As the loss reserve for 
specific injuries and death is a specific amount, the gain, therefore, 
has come entirely from the temporary total disability cases. The 
extra 20 per cent. would take care of the average number of deaths 
that might arise from that class of cases. From the various tests 
of this reserve made during the past two years, we are convinced 
that the reserve resulting from the application of this system is at 
least adequate, even without setting aside any reserve for suspended 
mortality. 

I a~ee with Mr. Fondiller that the method of computing loss 
reserves as followed by the State Insurance Fund and the mutual 
companies could be applied to the business of all insurance carriers 
writing workmen's compensation in any state• Every company 
undoubtedly estimates its outstanding compensation losses. In 
making such estimates, it is not difficult to arrive at the loss reserve 
for death and specific injuries. The only troublesome factor is as 
to the amount of reserve to be ap, plied to the temporary total dis- 
ability cases, which constitute th~ greatest proportion of the out- 
standing claims. The reserve for this class of cases should be suffi- 
ciently high not only to take care of the claim department's opinion 
as to the individual eases but also to have an excess to take care of 
more serious losses that eventually arise out of this character of 
claims. In this state, the reserve for each temporary total disabil- 
ity claim arising within six months prior of the valuation, is $75.00 
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plus $30.00 for medical cost. Based on this amount, a reserve for 
this class of cases in other states could be arrived at without any 
great difficulty. This method, of course, would require every com- 
pany to segregate its losses by states, and a number of the com- 
panies follow this method at the present time. The strongest fea- 
ture of such a system of loss reserves is that it is really a loss 
reserve and not a premium reserve. A company that has a bad loss 
experience must maintain a high loss reserve which may exceed, 
and oftentimes will, the fixed percentage of the premiums as pro- 
vided in the present insurance law and also as in the contemplated 
amendments to such law as proposed by the Convention of Insur- 
ance Commissioners. 

Our company computes its loss reserve every month and under 
this method, one man can compute such reserves in less than two 
days. Not only is it a short method but we are convinced that the 
reserve required to be maintained is at least adequate to pay the 
losses. I t  would seem that the method outlined by ~Ir. Fondiller 
is a sound basis for a real workmen's compensation loss reserve that 
is scientific, at least adequate, and will show what a loss reserve is 
intended to show, the actual loss ratio of the company. 

ORAL DISCUSSION. 

},In. IJARWOOD E. RYA~: I am very much interested in Mr. 
Train's discussion, because he has had to apply this method in the 
case of his own company, but I must confess that I think he is mis- 
taken in regard to the ease with which the method may be applied 
to a large volume of interstate business. Anybody who has had to 
deal with the problem of state differentials will appreciate how 
difficult it is to satisfactorily determine on the basis of available 
statistics what shall be the differential factor to apply against each 
type of claim in order to arrive at suitable reserve values for a com- 
pany doing a country-wide business. 

I t  may be of interest to this gathering to know that a movement 
is on foot to seek the co-operation of the insurance companies with 
respect to a study of their compensation claims for the purpose of 
determining what the values should be in actual practice as dis- 
tinguished from the values applied on a more or less theoretical 
basis by the mutual companies of New York State and by the State 
Insurance Fund. Commencing with the year 1911 and following, 
the losses incurred in the various workmen's compensation states 
dow-n to their termination, say, at the end of 1915, there is already 
in the files of many of the companies information which would 
afford a basis for an accurate classification of accidents, along with 
their ultimate cost; and while the method described by Mr. Fon- 
diller has presumably produced satisfactory results up to the pres- 
ent time, there is a very decided need for a revision of our accident 
ilgures so that tables may be based on experience under American 
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conditions rather than on the experience of European countries, 
which really is the fundamental basis of the present reserve system. 

Another point of interest is that a committee of insurance com- 
missioners which has been dealing with the subject of loss reserves 
for workmen's compensation insurance during the past week has 
again enunciated the belief that a satisfactory test of solvency for 
insurance companies doing this class of business is to be found in 
the application of the percentage reserve. The present New York 
law, which is the law existing in various other states, prescribes 
for the year 1916 and subsequent years, a maximum reserve of 55 
per cent. of the earned premiums, less paid losses and loss ex- 
penses. The insurance commissioners have decided that this is an 
inadequate percentage and that it should be changed to a maxi- 
mum of 65 per cent. 

From the actuarial point of view, the percentage method is in- 
defensible since it proceeds from assumptions which may be, and 
frequently are, wide of the facts. No method of reserving which 
ignores the nature of the obligation incurred and is based upon so 
unstable a quantity as the premium charged for workmen's com- 
pensation insurance, can appeal to the actuary as being suitable 
and trustworthy. Entirely apart, however, from the merely me- 
chanical advantages of applying the percentage method, it may be 
fairly argued, from the viewpoint of an insurance department 
whose duty it is to see that the legal reserve requirements are com- 
plied with, that unless tlm reserve is determined with reference to 
the premium, the department has no means of ascertaining whether 
the reserve is in accordance with the provisions of law unless it 
makes an examination of the company's records. The department 
cannot, however, be continually examining a given company and 
yet without such examination it cannot be certain that the reserves 
erected by it are adequate and in accordance with law, unless the 
method by which the reserves are calculated affords a means of 
verification through accounting control. This, to my mind, is the 
greatest weakness of the individual estimate or " case" method, 
whether the reserve be based upon tabular values or upon estimates 
furnished by the claim department. The insurance department 
must accept the reserves reported by the company and in the in- 
terval between examinations, has no means of knowing whether re- 
serves have been set up to cover all outstanding obligations. The 
alternative would seem to be an application of the percentage 
method which would recognize the necessity for a high percentage 
as the test of solvency and which would provide for the main- 
tenance of rates that would be adequate to meet such a test. At 
the same time, I must admit that the case method, being correct 
in principle, must ultimately prevail and that our attention should 
be directed to methods of obviating some of the difficulties which 
now attend its practical application. 
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1%fR. I~IC]3[ARD FONDILLER : 

(AUTHOR'S I{~EVIEW OF DISCUSSIONS.) 

I am much indebted to Mr. Leslie and to Mr. Train for their 
clear discussions of my paper. 

l%'Ir. Leslie's remark that Mr. Dawson's method of group valua- 
tion would be preferable is ably answered by Mr. Woodward ill his 
discussion of Mr. Dawson's paper in ¥ol. 1, p. 143, et seq. 

I cannot share Mr. Leslie's doubts as to the expense involved in 
the detail of carrying out the methods outlined in my paper. The 
plan has been in successful operation for over two years. The 
valuation of losses is historically a function of the claim depart- 
ment, and, as has been frequently remarked, the claim adjuster will 
almost invariably underestimate losses. The system outlined in my 
paper is applied in the actuarial department, where such work log- 
ically belongs, just as the valuation of the outstanding business of 
life insurance companies is performed in kheir actuarial depart- 
ments. The ease and rapidity with which a valuation is completed 
by employees who have been trained in the department, together 
with the low cost, surprises those who are not familiar with the 
system. 

The accident history cards are used for the several purposes of 
(1) the valuation of the claim liabilities of the Fund as a whole; 
(2) for the valuation of experience under manual classifications; 
(3) for the allocation of losses to the statutory group in which riley 
fall, as a necessary element in the work of the declaration of divi- 
dends; (4) to secure the experience of individual employers. The 
tabulation of the incurred loss with the elements of reserve for 
compensation, suspended mortality, compensation past due, and 
medical, permit of summaries being made for any of the purposes 
previously mentioned and also at any valuation date that may be 
selected. 

From l~[r. Leslie's point that my method is adaptable for an 
institution doing business in only one state and handling only one 
line, it might be inferred that in general it can only be successfully 
used by a company of moderate size. I t  is interesting to note in 
this connection that the annual premium income of the New York 
State Insurance Fund, comparatively speaking, is large. The 
adaptation of my method to the various state laws is merely a 
matter of office detail. The use of the Hollerith system would 
materially diminish the usefulness of the system, for the reason 
that there are numerous changes due to posting, that the cards are 
handled for the various purposes outlined above and are used by 
men who are not familiar with the HoIlerith system. 

I have been much interested in Mr. Train's discussion of my 
paper and it is not surprising that, under the limited exposure of 
his company, no deaths have yet arisen out of claims originally 
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reserved for on the basis of temporary total disability. In the ex- 
perience of the Fund, involving over 36,000 notices of accident, 
there have been five deaths arising out of claims originally classed 
as temporary total disability, and it is to provide for this item that 
a reserve has been established under the head of suspended mor- 
tality. I t  is gratifying to observe that Mr. Train a~ees unquali- 
fiedly with my statement that these methods are applicable to the 
business of all insurance carriers writing workmen's compensation 
in any state. 

With our increasing experience, it has been found necessary to 
make only two valuations a year of all accident notices received 
during the preceding calendar year. Thus, the valuation on De- 
cember 31, 1916, will involve the detail only of the accidents occur- 
ring during the calendar year 1916. Out of all the accidents 
occurring prior to December 31, 1915, there will be less than 300 
cases (the majority of them being death claims) outstanding as of 
December 31, 1916, which will be revalued. 


