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COMPENSATION RESERVES 

DESCRIPTION OF A METHOD EXPERIMENTED WITH BY THE LIBERTY 
MUTUAL INSURANCE COMPANY TO MAKE AN APPROXIMATE 

CHECK Ol • THE COMPANY ESTIMATE RESERVE FOR 
WORKMEN'S COMPENSATION INSURANCE 

BY 

E. ALFRED DAVIES 

Statement of the Problem 

The subject under discussion is the loss reserve liability for 
workmen's compensation insurance. I t  is obvious that there is 
need for as great an accuracy as possible in the amount of this 
reserve, because of the many interests involved, including the 
injured employees, the policyholders, the state, the stockholders 
where that  form of organization prevails, and so on. The 
problem is to find some way to check, or to prove, the figures 
set forth as the workmen's compensation reserve, and such 
method should be as simple as possible, be reasonably easy of 
application, and obtainable from current data. 

Present Methods of Calculating the Reserve 

The present methods of calculating the loss reserve for work- 
men's compensation insurance are two in number--(1) the 
statutory, or that  method prescribed by the convention blank 
as obligatory for all companies, and (2) the company estimate. 
The statutory method is to set aside 65% of the earned premium 
for the particular policy year, at latest reporting, minus the 
losses and loss expense paid to date. This is an arbitrary 
formula, applied to all companies, young and old alike, inter- 
state as well as intrastate, in regulated states as well as in un- 
regulated territory, and the result is not always the correct story! 

The company estimate is that method by ~vhich each company 
ascertains the reserve on its own business through a valuing of 
all the outstanding cases, one by one, and summing up the total. 
This plan depends upon the personal experience and judgment 
of those who do the estimating, and of course there will be 
variations in individuals, and even in the same individual at 
different times. Judgment must be exercised as to the serious- 
ness or otherwise of the many forms of accident, and allowance 
made for special rules in valuation, such as for the New York 
cases. A factor has to be added for the accidents which have 
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occurred but which have not been reported, and another factor 
for the re-opened cases. 

Both the statutory and company estimate calculations are 
made for each and every year of issue. For all years, except the 
last three, the individual estimates must be used; for each of the 
last three years of issue the reserve used must be that  which is 
larger, whether statutory or company estimate. The total of 
the reserves for all years of issue will give the complete reserve 
for the company. An interest-discount factor is introduced to 
reduce the final reserve to a present value figure. 

Defects in the Present Methods 

Workmen's compensation insurance has no such certain basis 
for actuarial calculations as has life insurance; in the latter 
phase of the profession there is a very definite contingency-- 
death--and one that  can be forecast, in the general sense, with 
great accuracy. (The features of accident and disability ~n- 
surances are probably not so certain, but they form only a 
small part of the total premiums involved.) In workmen's 
compensation, on the other hand, the contingency is an industrial 
accident--death is death, and there is no argument about it, 
but an industrial accident varies all the way from the pinprick 
of a sales ticket to a serious exl~losion. What would be an 
accident, to be reported as such, in one plant, will be handled 
at the first-aid station and not reported, in the next plant. 
Therefore, there is no permanent universally similar event around 
which to build ratios and averages which can be used to predict 
losses and the costs thereof, and, consequently, the methods in 
vogue to compute loss reserves are make-shifts, the best that  
have so far been devised, and intended, so far as possible, to err 
on the side of absolute safety, as of course they should do. 

In any method of figuring the loss reserve, which uses earned 
premium as the base, there are two weaknesses--the first is, that  
the recent years' earned premium is not complete; the current policy 
year is particularly short in this regard, because the statutory 
earned premium does not include the audits which have been 
earned but not received; there might be a considerable amount 
of premium if the recent trend of business had been upward, 
or the reverse might be true. The second weakness is, that  to 
assume losses to be a definite proportion of the earned premium 
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is to beg the question, for experience might have been better or 
worse than the prescribed ratio. The difficulty with the in- 
dividual estimates has already been referred to. 

Some Suggested Means of Proof. 
For some time, therefore, actuaries have sought for means of 

checking the reserves--and the recent committee on this question 
has submitted at least two detailed plans to the members of the 
Society, which plans are still in the testing. These plans consist 
of a projection of actual loss ratios of the individual company 
on the basis of the development of these loss ratios in the previous 
policy years; and also a method of developing the loss incurred 
from the losses paid in previous years. 

Another Possible Plan of Check 
The plan herein described carries out a somewhat similar 

method of projection to that  already suggested by the committee, 
but bases it on the amounts paid and the accidents happening in a 
given month. In tackling this problem we felt that  the actual 
loss payments constituted a definite fact which might be made 
to serve as a basis of forecasting the ultimate incurred, and hence 
the reserve. I t  is certain that  payments are made only when 
an accident has happened and responsibility has been determined. 
Therefore, if these payments, at various points along the way, could 
be found to have a consistent relationship with the ultimate incur- 
red, a method of check would be available; and, an additional sup- 
port would be available if the loss payments were found to have a 
consistent relationship to the number of accidents reported. 

An analysis of the loss payments will show that, in each month's 
payments there are three main divisions: for weekly indemnity, 
for medical, and on death cases. Each of these three groups 
can be split into the month of accident, the industry and classi- 
fication, and the state in which the accident happened. For 
our immediate purpose let us consider the three main divisions 
of loss (indemnity, medical, and death) by month of accident, 
and by month of payment. With these data cut on puneh cards, 
tabulations will be available from which to make reports as shown 
on the several exhibits herewith. I t  will be found that  the 
indemnity payments give the most consistent regularity, with 
medical next, and death least of all. 
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In securing the "per accident" figures we use accidents re- 
ported, although the payments are for the accidents actually 
happening in the given months. Our reason for this is that  the 
"accidents reported" figure is very promptly available, whereas 
the final figure as to accidents actually happening is somewhat 
delayed by late reporting; it is assumed that  the lag is fairly 
uniform. 

The Plan 

We record the payments as they are made, month by month, 
by the month of accident, and keep continuous records. As the 
accidents of a given month are closed out, we can compute defi- 
nite relationship between the payments of the first two months, 
the first three months, etc., and the final incurred loss. With a 
number of such ratios established, an average or base can be 
established, and the final incurred for the more recent months 
can be estimated by projecting the payments made to any given 
date. Again, by fixing an average loss incurred per accident 
from the same figures already mentioned, and an average paid 
per accident at all points along the way, we can project, on the 
basis of the number of accidents, for the more recent months. 

We mentioned, earlier in this paper, the fact that  "accidents 
reported" were not of sufficient definiteness to form the same 
dependable actuarial base for casualty insurance as is provided 
by death in life insurance actuarial work. However, within the 
same insurance company, and assuming no radical changes in 
administrative procedure, it is quite possible that  work_men's 
compensation "accidents reported" will form a means by which 
to measure the loss incurred, and thus to test the reserve. I t  is 
on that  theory that  we have used the "accidents reported" in the 
work currently described. 

Nevertheless, in considering this measure of the loss incurred, 
there should be borne in mind the fact that  changes in the 
manner of reporting accidents will perhaps have their effect in 
showing a larger or smaller sum per accident. Again, changes in 
the law to give increased benefits will alter the average, putting 
more expense in the latter end and thus showing the first four 
months as a smaller proportion of the total. Shortening the 
waiting period would throw more expense into the earlier months, 
and tend to make a higher average amount paid per accident. 
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Distribution of business is another point of possible variation. 
Further, it is probably a fact that  this method would be justified 
only by a substantial exposure. As already mentioned, we have 
worked separately with the indemnity, death, and medical. 
Without doubt, if we were to refine the indemnity still more by 
talcing out the serious cases and treating them separately, a still 
closer correlation would be found. Changes in the law could per- 
haps bevalued and a factor allowed in the computation: this would 
complicate theprocedure, but wouldmake forstill greater accuracy. 

Char~ I 

We found that  the payments for the first two and the first 
three months bore a somewhat steady ratio to the final incurred, 
but that  the ratio of the first four months' payments was con- 
siderably steadier. Chart I illustrates this, for the indemnity 
only--and, incidentally, it indicates that  the cases are costing 
more, because the amount paid in the first four months is be- 
coming a smaller part of the final incurred. The spreading which 
is seen in more recent months tells, also, that the reserves are 
sufficient, since the increasing cost would hardly grow at such a 
rapid pace in a 12-months-ending series of figures, in view of the 
preceding regularity. I t  will be obvious, of course, that  the 
incurred is found by the ordinary procedure of estimating the 
reserve and adding the payments: as already pointed out, this 
present plan is used merely as an additional check. 

Exhibits I and l-A,  and Chart H 

These forms are designed to show the amount of money paid 
out month by month for the accidents happening in each of the 
several months. A cumulative figure is inserted, to give the 
amount paid out in one, two, three, four, etc., months. No. 
1-A is similar to No. 1, but it groups the figures (accidents as 
well as payments) into 12-months-running totals, to make a 
smoother series. Separate sheets are kept for indemnity, 
death, and medical. In Chart II  is emphasized the point that  
the Indemnity paid for accidents happening in the given month 
does vary almost exactly with the accidents. I t  will be noticed 
that  the lines on the chart showing the payments made in the 
first two, the first three, and the first four months follow very 
closely the line recording the accidents reported. This similarity 
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is found, whether the number of accidents dips as a result of 
business depression, or rises with prosperity and added business. 

Exhibits 2 and 2-A 

The amounts paid as recorded on Exhibits 1 and 1-A are actual 
dollars, and these will vary in accordance with the number of 
accidents, which, again, are dependent upon change in general 
industry and in the particular company's business. From the 
data given in the previous Exhibits, bases, or 100% marks 
may be established, both for the individual months and for the 
12-months ending. For example, suppose that  the Indemnity 
for the base month or average of months is a loss incurred o f  
$5,000, with $2,000 paid in the first four months. Then, if, for 
the recent month for which we wish to know the final incurred, 
we have four months' payments totalling $2,200, it might be 
assumed that  since this amount is 10% higher than the base, 
then probably the final incurred will be 10% higher than the 
base, or $5,500. Exhibits 2 and 2-A are worksheets for these 
data. These same comparisons may be made with the preceding 
month, or a year ago, and so forth. 

Exhibits 3 and 8-,4, and Chart I I I  

Along the same line of comparison as the preceding, Exhibits 
3 and 3-A record the ratio of the amount of loss paid at various 
points, to the final incurred--that is, using the final incurred as 
100%, what percentage is paid in the first month, the first two 
months, the first three months, etc. ? Given the base, we can 
project the more recent months to a probable incurred for each 
month, and for each 12-months period; these results can be com- 
pared with the reserves secured from Exhibits 2 and 2-A. For 
indemnity only, Chart I I I  illustrates this, showing ratios of the 
payments, at various points along the way, to the final incurred. 
The more recent months and years have, naturally, the larger 
reserves, and if the reserves are more than sufficient there will be 
a tendency to make the earlier payments appear to be a smaller 
proportion of the final incurred. But there will be other factors 
at  work, as mentioned earlier in tfiis paper. 

Exhibits I V  and IV-A,  and Charts I V  and V 

These worksheets are designed to record the amount of loss 
paid, and the final incurred, for each accident reported--by 
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separate months and for periods of 12-months-ending. Chart 
IV shows the payments by months, and Chart V for 12-months- 
ending. In Chart IV it will be noted that  the variations in loss 
per accident are quite marked, and are seasonal, reflecting the 
increased cost during the winter months. When smoothed out, 
as in Chart V, the variation is much smaller. 

Exhibit V 

Carried to a final sheet, in report form, the data may be dis- 
played as in Exhibit V--using an agreed year as 100% or the 
actual figures may be inserted if preferred. There is opportunity, 
in such a report, to tie the whole story together, and to enable 
any desired action to be taken. You will see t h a t  the losses 
paid, losses incurred, loss reserves, and earned premium, with 
ratios, are lined up, allowing a general survey to be made. 
If all indices point in the same direction, that  is one thing--if  
there are contrary indications, then a study may be made to 
determine the causes. 

Conclusion 

In all the foregoing, the company as a whole has been dealt 
with, but, obviously, greater accuracy will result if the records be 
split by districts or by states. This would call for more records 
and more detail, but the procedure would be similar. 

Naturally the reader will s ay - - " I f  the payments per accident 
reported prove to be steady, and if the relationship between the 
first few months' payments and the final incurred is also steady, 
then why not fix on a definite amount of 'incurred per accident 
reported,' and let it go at that, computing therefrom the total 
incurred, deducting the paid, and so establishing a reserve?" 
As a matter of fact, some such system as that could be used for 
the recent months when there is very little upon which to base 
estimates, and these tentative figures could be reviewed later, 
when more payments have been made. 

We are finding this system an aid in our own work, and if 
other companies experiment with it, the Society's Committee on 
Compensation Reserves will doubtless be glad to know the 
results, so that  experience with this and the other plans may be 
grouped, and a report issued. 



E X H I B I T  NO.  1 

T O T A L  A M O U N T  O F  I N D E M N I T Y  P A I D  E A C H  M O N T H  F O R  T H E  A C C I D E N T S  R E P O R T E D  I N  T H E  
S E V E R A L  M O N T H S  AS S H O W N  

(E n t e r ed  f rom mach ine  t abu la t ions .  Separa te  s imi lar  shee t s  for  Medical  and  D e a t h . )  

Number  of Accidents 

M o n t h  of P a y m e n t  
192 

J a n u a r y  . . . . . . . . . . . . . . . .  
F e b r u a r y  . . . . . . . . . . . . . . .  

C u m u l a t i v e  . . . . . . . . . .  
M a r c h  . . . . . . . . . . . . . . . . .  

C u m u l a t i v e  . . . . . . . . . .  
Apri l  . . . . . . . . . . . . . . . . . .  

C u m u l a t i v e  . . . . . . . . . .  
M a y  . . . . . . . . . . . . . . . . . . .  

C u m u l a t i v e  . . . . . . . . . .  
J u n e  . . . . . . . . . . . . . . . . . . .  

C u m u l a t i v e  . . . . . . . . . .  

J u l y  . . . . . . . . . . . . . . . . . . .  
C u m u l a t i v e  . . . . . . . . . .  

A u g u s t  . . . . . . . . . . . . . . . . .  
C u m u l a t i v e  . . . . . . . . . .  

S e p t e m b e r  . . . . . . . . . . . . . .  
C u m u l a t i v e  . . . . . . . . . .  

O c t o b e r  . . . . . . . . . . . . . . . .  
C u m u l a t i v e  . . . . . . . . . .  

N o v e m b e r  . . . . . . . . . . . . . .  
C u m u l a t i v e  . . . . . . . . . .  

D e e e m b e r  . . . . . . . . . . . . . .  
C u m u l a t i v e  . . . . . . . . . .  

192 
J a n u a r y  . . . . . . . . . . . . . . . .  

C u m u l a t i v e  . . . . . . . . . .  
F e b r u a r y  . . . . . . . . . . . . . . .  
C o n t i n u e d  Unt i l  T h e  
F ina l  I n c u r r e d  . . . . . . . . . .  

Jan.  

xxx 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 

Feb..I, 

~ x  

Month in which Accident was Repor ted- -Year  192 

Mar.  

xxx 

Apr. 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 

May June  

$ 
$ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 

$ $ 
$ $ 
$ $ 

$ $ 

July  Aug. 

~XX XXX 

$ 
$ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 

$ $ 
$ $ 
$ $ 

$ $ 

Sept. 

xxx 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 

Oct. 

XXX 

Nov. Dec. 

xxx xxx 

$ 
$ 
$ $ 
$ $ 

$ $ 
$ $ 
$ $ 

$ $ 

O 

t~ 

e~ 
e~ 



E X H I B I T  N O .  1-A 
( C o m p i l e d  f r o m  d a t a  i n E x h i b i t  No .  1) 

T O T A L  A M O U N T  P A I D  ( I N D E M N I T Y  O N L Y )  F O R  E A C H  1 2 - M O N T H S - E N D I N G  P E R I O D - -  
T h a t  is,  a d d  t o g e t h e r  t h e  m o n e y  p a i d  for  t h e  f i r s t  m o n t h  p a y m e n t s  m a d e  in  J a n .  to  Dec.  i nc lu s ive  for  t h e  a c c i d e n t s  

r e p o r t e d  i n  t h e  s a m e  m o n t h s ,  t h e n  t h e  c u m u l a t i v e  f i rs t  a n d  s e c o n d  m o n t h s  p a y m e n t s  on  t h e  s a m e  g r o u p  of a c c i d e n t s ;  
t h e n  t h e  c u m u l a t i v e  f i rs t  a n d  s e c o n d  a n d  t h i r d  m o n t h s  p a y m e n t s  on  t h e  s a m e  g r o u p  of acc iden t s ,  a n d  so  on .  T h e n  t a k e  
t h e  f irst  m o n t h  p a y m e n t s  m a d e  in  F e b .  to  J a n .  i n c l u s i v e  for  t h e  a c c i d e n t s  r e p o r t e d  in  t h e  s a m e  m o n t h s ;  t h e n  t h e  c u m u l a t i v e  
fo r  f irst  two  m o n t h s ,  f i rs t  t h r e e  m o n t h s ,  e tc .  

( S e p a r a t e  s i m i l a r  s h e e t s  for  M e d i c a l  a n d  D e a t h )  

Number of Accidents Reported 

12-month period of payment 

First Month ....... 
Second Month ..... 

Cumulative ..... 
Third Month ...... 

Cumulative . . . . .  

Fourth Month ..... 
C u m u l a t i v e  . . . . .  

F i f t h  M o n t h  . . . . . . .  
C u m u l a t i v e  . . . . .  

S i x t h  M o u t h  . . . . . . .  
C u m u l a t i v e  . . . . .  

S e v e n t h  M o n t h  . . . .  
C u m u l a t i v e  . . . . .  

E i g h t h  M o n t h  . . . . .  
C u m u l a t i v e  . . . . .  

N i n t h  M o n t h  . . . . . .  
C u m u l a t i v e  . . . . .  

T e n t h  M o n t h  . . . . . .  
C u m u l a t i v e  . . . . .  

E l e v e n t h  M o n t h . . .  
C u m u l a t i v e  . . . . .  

T w e l f t h  M o n t h  . . . .  
C u m u l a t i v e  . . . . .  

C o n t i n u e d  U n t i l  t h e  
F i n a l  I n c u r r e d  . . . . .  

Ja, n• 
to  

Dec. 

• $ 

. $ 

• i $ 
• i $ 
• $ 

• $ 

.: $ 
• $ 

• i $ 
$ 

1 
$ 

• $ 
• $ 
• $ 
• $ 
• $ 
• $ 
• $ 
• $ 
• $ 
• $ 

Feb• 
t o  

Jan•  

Mar.  
to  

Feb.  

XXX 

12- Month -Ending 

Apr• May 
to to 

Mch• Apr• 

XXX XXX 

$ $ 
Z $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ S 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
S $ 
$ $ 
$ $ 

$ Z 

Periods in which Accidents were Reported 

June  
to  

MaY 

July 
to 

June 

Aug. Sept• Oct. 
to to to 

Ju ly  Aug. Sept• 

XXX XXX XXX 

$ Z $ 
$ $ $ 
$ $ $ 
$ $ S 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 

$ $ $ 

No~r. 
to 
Oct• 

Dec. 
to  

Nov. 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

O 

(n 



E X H I B I T  NO. 2 
(Compiled f rom Da ta  in ~,,xhibit No. 1) 

100% for first mo n t h ' s  p ay men t s  $ 
The Total  Amounts  Paid  100% for first two mon ths '  p ay men t s  $ 

( Indemni ty  only) 100% for first three months '  p a y m e n t s  $ 
Shown as a Rat io  to a 100% for first four mon ths '  p a y m e n t s  $ 
Selected Base as 100% etc. until  

100% for Final Incurred  $ 
(Separate  similar sheets for Medical  and Death)  

o 

t~ 

Fi rs t  m on th ' s  paymen t s  . . . . . . .  
Firs t  two months '  p a y m e n t s . . .  
F i rs t  three  months '  p a y m e n t s . .  
Firs t  four months '  p a y m e n t s . . .  
Firs t  five mon ths '  p a y m e n t s . . .  ! 
F i r s t s i x  mon ths '  p a y m e n t s  . . . .  
Firs t  seven months '  p a y m e n t s . ,  
F i r s t  eight months '  p a y m e n t s . .  

etc. unti l  
Final  incurred . . . . . . . . . . . . . . . .  

Jan. 

% 
% 
% 
% 
% 
% 
% 
% 

% 

Feb. 

% 
% 
% 
% 
% 
% 
% 
% 

% 

Month in Which 

Mar. Apr. May 

% % % 
% % % 
% % % 
% % % 
% % i % % % % 
% % % 
% % % 

% % , % 

Accidents Were Reported~Year 192 

June 

% 
% 
% 
% 
% 
% 
% 
% 

% 

July Aug. 
[ ~  

% % 
% % 
% % 
% % 
% % 
% % 
% % 
% % 

% ~ % 

Sept. 

% 
% 
% 
% 
% 
% 
% 
% 

% 

Oct. 

% 
% 
% 
% 
% 
% 
% 
% 

% 

Nov, Dec. 
[ . _ _  

% % 
% % 
% % 
% % 
% % 
% % 
% % 
% % 

% , % 

S 

t~ 



EXHIBIT NO. 2-A 
(Compiled from Data in Exhibit No. l-A) 

100% for first month's payments $ 
The Total Amounts Paid 100% for first two months' payments $ 
(Indemnity Only), for 100% for first three months' payments $ 
12-months ending periods, 100% for first four months' payments $ 
shown as a ratio to a etc. until 
selected base as 100% 100% for Final Incurred $ 

Firs t  mon th ' s  payments  . . . . . . .  
F i rs t  two mon ths '  p a y m e n t s . . .  
Firs t  three m on ths '  p a y m e n t s . .  
Firs t  four m o n t h s '  p a y m e n t s . . .  
F i rs t  five m on ths '  p a y m e n t s . . .  

etc. unti l  
Final  Incurred  . . . . . . . . . . . . . . .  

[an, 
to 
Dee. 

% 
% 
% 
% 
% 

% 

~ebo 
to 

J a i l ,  

% 
% 
% 
% 
% 

% 

12-Months' Periods 

Mar 
to 

Feb  

% 
% 
% 
% 
% 

% 

Apt 
to 

Mal. 

% 
% 
% 
% 
% 

% 

M a y  Jun, 
to  to 
Apr. Ma: 

% % 
% % 
%!% 
% % 
% % 

% % 

in Which  Accident, s W e r e  R e p o r t e d  

[ u 1 3  

to 
' , " u n ,  i 
- - !  

I % 
% 
% 
% 
% 

% 

Aug,  3ep~, 3ct  
to  to  to 

Jul3 Aug,  ~ ;epi. 
- -  - - I  

% % % 
% % % 
% % % 
% % % 
% % % 

% % % 

(Separate similar sheets for Medical and~Death 

No~, 
to  

Oct  

% 
% 
% 
% 
% 

% 

~ec 
to 

:~o~, 

% 
% 
% 
% 
% 

% 

O 

t~ 

t~ 

t~ 



EXHIBIT  NO. 3 
(Compiled from data in Exhibit No. 1) 

RATIO OF LOSS PAID ( I N D E M N I T y  ONLY) EACH MONTH, TO THE FINAL INCURRED 
(Separate similar sheets for Medical and Death) 

o 

P a i d  in  f i rs t  m o n t h .  
P a i d  in  f i r s t  t w o  

m o n t h s  . . . . . . . .  
P a i d  in  f i r s t  t h r e e  

m o n t h s  . . . . . . . .  
P a i d  i n  f i rs t  f o u r  

m o n t h s  . . . . . . . .  

e tc .  t o  t h e  

F i n a l  I n c u r r e d . .  

Jan. 

% 

% 

% 

% 

lOO% 

Feb. 

% 

% 

% 

% 

lOO% 

Month in which accident reported--year 192 

Malt'. 

% 

% 

% 

% 

lOO% 

Apr. 

% 

% 

% 

% 

1 0 0 %  

May .{ June 

% % 

% % 

% % 

% % 

1 0 0 % ,  1 0 0 %  

I 

%i 
I 

% 

% 

1 0 0 %  

Ao . { sep,. i oc,. { 
% % % 

% % % 

% % % 

% % %~ 

1 0 0 %  1 0 0 % .  . 1 0 0 % J  

% 

% 

% 

loo% 

Dec. 

% 

% 

% 

% 

lOO% 

The base 
month as 

per Exhib- 
it No. 2 

% 

% 

% 

% 

100% 

o~ 

¢.O 



R A T I O  OF LOSS P A I D  

E X H I B I T  NO. 3 -A 
(Compiled f rom da t a  in Exh ib i t  No. l - A )  

I N D E M N I T Y  ONLY)  E A C H  M O N T H  TO T H E  F I N A L  I N C U R R E D  F O R  P E R I O D S  OF 
1 2 - M O N T H S - E N D I N G  

(Separa te  s imilar  sheets  for Medical  and  Dea th )  

P a i d  in  f i r s t  m o n t h .  
P a i d  in  f i r s t  t w o  

m o n t h s  . . . . . . . .  
P a i d  in  f i r s t  t h r e e  

m o n t h s  . . . . . . . .  
P a i d  i n  f i r s t  fou r  

m o n t h s  . . . . . . . .  

etc. to  t he  

Fina l  Incu r red .  

Jan. 
to 

Dec. 

% 

% 

% 

% 

100% 

Feb. 
to 

Jan. 

% 

% 

% 

% 

100% 

12- Months-Ending 

Mar. 
to 

Feb. 

% 

% 

% 

% 

100% 

periods in which Accidents were Reported 

Apr. 
to 

Mar. 

% 

% 

% 

% 

100% 

May 
to 

Apr. 

% 

% 

% 

% 

lOO% 

June 
to 

May 

% 

% 

% 

% 

lOO% 

July Aug. 
to to 

June July 

% % 

% % 

% % 

% % 

10o% 100% 

Sept. 
to 

Aug. 

% 

% 

% 

% 

I00%, 

Oct. 
to 

Sept. 

% 

% 

% 

% 

lOO% 

Nov. 
to 

Oct. 

% 

% 

% 

% 

100o7o 

Dec. 
to 

Nov. 

% 

% 

% 

% 

The base 
period as 

per Exhib- 
it No. 2-A 

% 

% 

% 

% 

lOO% lOO% 
The  percentages  shown in these  Exh ib i t s  will in large measure  depend upon  the  reserves. In  compar ison with the  

ra t ios  shown  for the  base  mou th ,  a n d  wi th  the  recent  t rends ,  a check will be avai lable  as to  the  correctness or otherwise 
of the  reserve.  

0 

> 

0 



E X H I B I T  NO. 4 
(Compiled f rom data  in Exhib i t  No. 1) 

A M O U N T  OF LOSS P A I D  ( I N D E M N I T Y  ONLY) P E R  A C C I D E N T  R E P O R T E D  
(There would be separa te  similar sheets  for Medical  and Death)  

Average amounts : -  
Paid in first month.  
Pa id  in first two 

months  . . . . . . . .  
Paid  in first three  

months  . . . . . . . .  
Pa id  in first four 

months  . . . . . . . .  

etc. up to  

Final Incurred . . . . .  

Jan. 

The base 
Month in which accident repor ted--Year  192 month,  as 

I per  Exhib- 
Feb. I Oct. Nov. Dec. it No. 2 Mar. Apr. May 

$ $ 

$ $ 

$ $ 

$ $ 

$ $ 

June July 

$ 

$ 

$ 

$ 

$ $ 

Aug. Sept. 

$ 

$ 

$ 

$ 

o 

t~ 

t~ 

b-4 



h%, 

EXHIBIT NO. 4--A 
(Compiled from data in Exhibit No. I-A) 

AMOUNT OF LOSS PAID ( INDEMNITY ONLY) PER ACCIDENT REPORTED 
On 12-Months-Ending Basis 

(There would be separate similar sheets for Medical and Death) 

A v e r a g e  amounts:- 
Paid in first m o n t h .  
Paid in first two 

months ........ 
Paid in first three 

months ........ 
Paid in first four 

months ........ 

etc. up to 

Final Incurred ..... 

tc 
De, ). 

12-Months-Ending Periods in which Accidents were Reported 

~eb. 
to  

M a : .  

to 
Fcl  ,. 

Apr .  
to  

M a r .  

M a y  ' June 
to to 

Apr.  M a y  
I - -  

$ $ 

$ $ 

$ $ 

$ $ 

$ . $ 

I u l  r 
to  

Jul~ 

Attg. 
to  

J u l y  

Sept.  
to  

Aug.  

)c| o 
to  

( ;ep ;. 

Nov. 
to 

Oct .  

Dec, 
t o  

] ~ov. 

T h e  base  
month° 
B,$ per  

E x h i b i t  
No. 2-A 

O 

cn >. 

z 
t~ 

[n 



Period 

Indemni ty  
Dec. 31, 
Dec. 31, 
Dec. 31, 
Dec. 31, 
June  30, 
Dec. 31, 
June  30, 

Medical 
Dec. 31, 
Dec. 31, 
Dec. 31, 

• Dec. 31, 
June  30, 
Dec. 31, 
June  30, 

Death  
Dec. 31, 
Dee. 31, 
Dec. 31, 
Dec. 31, 
June  30, 
Dec. 31, 
,Tune 30, 

E X H I B I T  5 
F I N A L  S U M M A R Y  

C O M P E N S A T I O N  E A R N E D  P R E M I U M ,  A C C I D E N T S ,  A N D  I N C U R R E D  LOSSES 

1923. 
1924. 
1925. 
1926. 
1927. 
1927. 
1928. 

1923. 
1924. 
1925. 
1926. 
1927. 
1927. 
1928. 

1923. 
1924. 
1925. 
1926. 
1927. 
1927. 
1928. 

For  12-Months-Ending Per iods- -Based  on Review of Reserves Dated 
* T h e s e  t w o  c o l u m n s  f i gu red : to  t h e  b a s e  of  C a l e n d a r  Y e a r  1928=100~ 

I % 4 Mos. 

No. of T o t a l  
Accidents  I n c u r r e d  

Incu r r ed  
p e r  

Accident  

100.00 
104.46 
104.72 
106.45 
107.60 
112.72 
118.14 

100.00 
105.39 
107.89 
110.39 
107.63 
107.70 
126.62 

100.00 
84.63 
72.13 

107.43 
97.13 

107.09 
108.11 

4 M o n t h s '  P a y m e n t s  

P e r  Accident  T o t a l  
t 

$ 

100.00 
99.91 

100.00 
100.53 

98.69 
98.95 

101.31 

100.00 
108.32 
118.21 
115.68 
117.01 
127.38 
135.95 

100.00 
150.00 
121.43 
128.57 
121.43 
164.29 
214.29 

Paid to 
Total 

Incurred 

4 2 . 0 5  
4 0 . 2 5  
4 0 . 1 9  
3 9 . 7 3  
3 8 . 6 0  
3 6 . 9 4  
3 6 . 0 9  

53.18 
5 4 . 6 8  
5 8 . 2 9  
5 5 . 7 3  
5 7 . 8 3  
6 2 . 8 6  
5 7 . 0 8  

2 . 4 6  
4 . 1 0  
3.76 
2 .77 
2 .76 
3 .57 
4 . 7 4  

192 

E a r n e d  
P r e m i u m  

Loss 
Ratio 

The Death  losses and 
payments  are figured 

i here per total  acci- 
d e n t - t h e y  may be 
worked out, also, on 
the "per  dea th"  basis. 

O 

O0 



E X H I B I T  5--Cantinued 
COMPENSATION EARNED P R E M I U M ,  ACCIDENTS, AND INCURRED LOSSES 

FINAL SUMMARY 
F o r  12-Months-Ending P e r i o d s - - B a s e d  on  R e v i e w  of Rese rves  D a t e d  192 

*These two columns figured to the base of Calendar Year 1923=100W 

Period 

Tota l  
Dee.  31, 1923 . . . . . .  
Dec. 31, 1924 . . . . . .  
Dec. 31, 1925 . . . . . .  
Dec. 31, 1926 . . . . . .  
J u n e  30, 1927 . . . . . .  
Dec. 31, 1927 . . . . . .  
,Tune 30, 1928 . . . . . .  

No. of 
Accidents 

Total  
Incurred 

Incurred 
per 

Accident 

$ 

100.00  
102.34 
101.77 
107 .83  
106.33 
110 .43  
119 .64  

4 Months'  Payments 

Per Accident Total  
I 

$ 

100.00  
103.78 
107 .76  
107 .06  
106.50 
111.29 
116 .58  

~ 4  Mos. 
Paid to 
Total 

Incurred 

4 0 . 8 0  
4 1 . 3 8  
4 3 . 2 0  
4 0 . 5 0  
4 0 . 8 5  
4 1 . 1 1  
3 9 . 7 6  

Earned 
Premium 

Loss 
Ratio 

0 

Z 

Pe~od 

LOSS PAYMENTS, AND RESERVE BALANCES RESULTING FROM THE ABOVE 
Total Payments for 12-Mo-Ending I[ Reserve Balance end of Period _ Reserve + Payments 

Indem.  I Med. Death  ] Total  Indem. Med. J Death Total Indem. • Med. Death Total 

This latter section is for the purpose of compar ing  the payments ,  onall  years of issue in any given 12-months period, with the reserve, on 
all years  of issue, outs tanding at end of  the same period. There  seems to be a degree of constant relatlonship, a l though closer in 
the Inde mni ty  than in the Medical and Death. 

~n 



C O M P E N S A T I O N  R E S E R V E S  45 

f'0R ACCIOEhTS I-IAPPZFIIH5 IP, I TH£ GIVEH MGHTH$- -  
TOTAL IHD[I'II~IITY LO$$C$ I~fGURRZD;P, HD 
PAYM&HTS t'~,A~,~" IH F'IflST FOUR M©HTH$ 

I~ Mo,.~tks [~Jvn 1 F," I , reS 

"I'~L~I |n~u.e  -/ 
+ ~ 0  ~ l P + I m l  " t  ~ . . . .  

R,'t.+o ops'- r ,+ )  
P + + m l . + 5  ~ 0  . . . . . . . . . . . .  

~ , - -  q M l n t  55 
~\~V~ents  

\ 
\ 
\ 

P f m ^ n d J ~ 5 O N I  ~l:Le 

/ 

..... +.., 

"'°"'"".. ~t~* 

N F # ~ A ~ d J A S 6  G 

p J  
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46 COMPENSATION RESERVES 

L0$$r$ PAID (INOEl"ltflTY 0 ~  CN' ¢OMPEIISATiON ~ACCIDFIqT$ 
COFIP,~REO WJTJ'I AC(,.|DE~IT.S Rr'pDETED 

|nd~mn;ty Llsses Paid |o. Z,3, ~ d  4 PtoRthS f j .  Acc;4ent~ 
hIp l ,  enih 1 ;~  t.kc laden Plonk.q,- t o  ;llusl:r+t:e. raVrr~nLs rn*dt 
in J ~ u s ,  1 4n6 ~ebf~ary ; ; .  J ~ .  Feb. 4nd f l~d f~ :  rind ,n J~n. 
~¢&rl4..ondAr.4.~or A~c,d~.~¢ h * f e t . ; . ~  ; .  J4n~d.~. 

I t '  I~NO/'ITP4EI~plHC~ OR Ig.FIO~/Tfl$ RUPIHIh'K PERIOD.~ 

#t,~ IDa" I1T:~ R'rPORTED 
P,',,m£PIT$ 111 + MONTHS . . . . .  

pAYM[tITS 111 3 HoqTt4~; . . . . . . .  
PJ, Y n t ~ T $  Im ~, ~£or~Tm~" . . . . . . . . . . . . .  

,~,,'.. 

,.I, J '~A/.aJ j • !  ONO 

J 
J f ~ A e l  J,." AS 0 / 1 C  

' t ' / "  

P M A M J J A |  P N p  
;:P.,t.6 

Cha  e'(:..~ 

f i'4~.FI J J A $ () N 
#:P£7 

f MAMJ.J • $ O1,11 
rJ~6  



COMPENSATION RESERVES 47 

C O m P I ~ f I A T I O H  L O S S . E 5  P , ~ | D - - - . . I . t ~ D £ f ~ r l i ' r ~  ONLy 
~ o  5 h ~ w  't-he I~a~.io: o~'" L~ssesP~i=t "t:¢,+Firi,+t f~¢upeed a~ VariouSPo;nt~ 

C h a  P~: TTT 

A~ e.,l o~ 
. ~ o t l t - h f  
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m~J2.~ 
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TH[" Arl0UNT OF L055 PAID (COIgPEttSATIOI'I 
)NDEMNITY ONLY') PER ACCIDEMX f~F..TORTEO 

FOR P£RtOOS Or ~..3. kNO 4 MONTH3 
ByMo.t~S " t o t  b~ i se  o[" ~ p , ; I  1 9 £ 3 d .  100% 

2P. q ~ o n ' t ~ 8  
I r l  ~ ~o~ th~  
I r l  ~ / ' t o l t ~k  ~r . . . . . . . . . . .  

I tO 

tos ~ 

85 

8o 
JF r l ~ tM  JJ~ .~  pNp .J£  MA M J @ M ~ 

1~2,3 i 3~ .4  
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T i -~  AMOUNT Of LO$3ES PAiD (COMPEMS~TIOPt 
IHDEI~I~{TY O P I L Y ) P r R  ACCIDEI~T-R [PORTr -dD  

FOR PI~RIOD$ OF 2...3, ~ 0  4 HOr43"H$ 
By I~ Mo.l:hs (ndtn  I o* JZ n o ~ t ~  Rv .n l .~  Pe~ioJs 

TO a 8~JJe O~ ~he C41end4e Ye,, 19~4  aS  lOO+'~,  

Pdld ; ' !  + Moeth~; . , 
- 3 
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