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PROCEEDINGS 
OCTOBER 27 AND 28, ~9~6. 

ADDRESS OF TEE PRESIDENT, I .  IV[. I~UBINOW. 

I t  is a matter of very deep regret that I am unable to be present 
at this third annual meeting of the Society, and to express to every 
member my deep appreciation of cordial relations enjoyed during 
the two years of my incumbency in the valued office of President. 

I hoped at least to be able to perform my last official duty and 
present a careful review of the achievements of our Society in fur- 
thering the insurance science in this country during our brief ex- 
istence. Unfortunately, pressure of work here at the Pacific Coast 
is so tremendous, and the time at my disposal to complete it in, is 
so short, that  even that privilege must be foregone. And yet, ex- 
cept for my personal disappointment, perhaps this is of lesser im- 
portance than it  would have been but for the obvious success of the 
C.A.S.S.A. 

There is perhaps a compensating advantage in being able to view 
our work from the distance of 3,000 miles, to be able to see clearly 
that our work has been and will be in an increasing degree of nation- 
wide significance, of almost epoch-making importance. I t  was but 
two or three years ago, when compensation insurance first assumed 
substantial dimensions in this country, that it  still appeared like a 
speculative business with hardly any point of contact with math- 
ematics, statistics or social and economic science. Within that short 
period casualty and social insurance has gained for itself a definite 
position, not only in the business world, not only in the scientific 
world, but as a weighty force in social progress, and no doubt we are 
all human enough, no doubt we are all citizens enough, to value this 
last achievement above all others. 

I t  is no exaggeration to say that the measure of success which 
was meted out to us is perhaps without parallel in the history of 

1 1 
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scientific organizations. Not only have we in these brief two years 
established a scientific publication, which is and will remain the 
standard in its own field, not on!y have we gained the recognition 
of new dignity in our profession, not only have we managed to 
command respectful attention and almost envy in several foreign 
countries of older culture and longer experience in our own line of 
endeavor, but more than that we are able to claim this valuable 
service to the American people--that in a true spirit of prepared- 
ness we have constructed the tools, through which the solution of 
the grave problems of poverty and destitution will be considerably 
simplified and made easier. 

I t  would be a very vain m a n  who would dare to claim all the 
credit for these achievements of two years, for the stimulus that 
was given by broad and complex social forces, for the splendid sci- 
entific efforts that were contributed perhaps by a larger percentage 
of membership than in the case of any other similar organization 
during a corresponding stage of its existence, and yet, I wonder if 
I make myself subject to a charge of excessive vanity if I say that 
among all the treasures of my memory the fact that I happened to 
be the one to suggest the organization of the C.A.S.S.A. and was 
willing to insist upon it even in the absence of any too great en- 
thusiasm at the t ime-- that  memory will always remain one of the 
most cherished ones. Without the co-operation of dozens of very 
dear friends, who are so well known to you that it is unnecessary to 
mention them--the suggestion would have remained only a bright 
thought instead of growing into a splendid reality. But at least 
I want to claim the credit of being a good guesser,'if not a prophet. 
One needs to be neither, however, to be able to foretell the still more 
promising future of the Society. 

I t  was my good fortune to traverse some 10,000 miles and visit 
fifteen or twenty states within the last six or seven months, in the 
cause of social health insurance. The rapid growth of the move- 
ment for early action amazed even me, an old enthusiast or even 
fanatic on this subject. I cannot help feeling certain that in some 
form, action will be taken from now on at a rapidly accelerating 
rate. I venture to prophesy that problems of social insurance will 
acquire a dominating place ~n our deliberations. I venture to 
prophesy that from now on members of our Society, some of whom 
may not yet suspect it, will take a growingly important part in 
solving the problems, mathematical, statistical and legislative, of 
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social insurance and I venhlre to prophesy further that from now 
on, and during the next decade or two, the development of sickness~ 
invalidity, old age, unemployment and survivors' insurance will 
swell the membership and importance of our Society beyond the 
wildest dreams of those who were responsible for the initial steps 
in its organization; until the C.A.S.S.A. will gain for itself a very 
prominent positioa indeed~ not only in the hierarchy of purely sci- 
entific organizations, but what I venture to submit, is even more 
important, as an institution which can and will apply the scientific 
methods of mathematics and statistics to the elimination of grave 
social ills, and to the betterment of the world we live in. 

From the distance of three thousand miles I wish you with all 
my heart, a successful meeting, and hope that it shall be the last 
one that I will miss for many years to come. 



?~ODIFIED FOI~M OF A-~ORTIZKTION 

A SUGGESTION FOR A IV[ODIFIED FORM OF/~MORTIZATION 

WITH A BRIEF !%/[EI~IORANDU].%[ OF THE APPLICABIL- 

ITY OF THAT PRINCIPLE TO THE BONDS OF 

MISCELLANEOUS COMPANIES. 

BY 

S. HERBERT WOLFE. 

As long as bonds are bought above or below par the properly man- 
aged insurance company must have recourse to some form of amor- 
tization or accumulation. Unfortunately the present method, al- 
though it is the one used in text books and prescribed by the laws of 
some of the states (see § 18 of the Insurance Law of the State of 
New York), is based upon hypotheses which never exist and in con- 
sequence produce theoretical results only. I am sure that  this 
thought must have occurred many times to those who have consid- 
ered the question of investment accounts, and the object of this 
paper is merely to suggest a form of relief for insurance companies. 

To demonstrate the incorrectness of the present method, let me 
briefly review the operations now followed in preparing a schedule 
of amortization for a bond bought above par. 

After examining the bond to determine its nominal rate of in- 
terest (1) and the number of years it  will have to run to maturity, 
we attempt to find the effective interest rate (i') by locating its pur- 
chase price in a book of bond values; this book is constructed as 
follows : 

TABLE I. 

i i. 

First Period. Second Period. Third Period. 

I : ,  1 D . P i - P i '  P i - P i '  P i - P i '  P i - P i '  . P i - P i '  . P i - P i  ~ 
" I ~ ~ T ~ - i  T P +~-~-V  + ~ h - V i ~  

In which P is the principal of the bond. 
This is the mathematical basis of a bond value book, part of a 

a typical page of which will be recognized in the following form : 
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VALUES, TO THE NEAREST CENT 3 O r  A BOND role $I,000,000 AT 4 PER CENT. 
INTEREST~ PAYABLE SEMI-ANNUALLY. 

Net In-  2 ~  Years. c o m e . .  ~ Year. 1 Year. 1 ~  Years. 2 Years. 

2.50 $1,007,407.4151,014,723.87 $1~00]$1,029,085.43 $1,036,133.76 

After locating the proper nominal rate at the top of the page we 
enter the column corresponding to the length of time the bond has 
to run; when we find the purchase price, we will have obtained the 
effective interest rate, which will be the figure appearing in the 
column at the extreme left of the page. In actual practice the 
method is not quite so simple for two reasons: 

(a) Unless the bond is bought on a coupon date its maturity 
period will not be a multiple of six months. 

(b) It  is unusual to have the purchase price agree exactly with 
the table. 

I t  is necessary, therefore, to make an approximation to allow for 
these variations from the normal. This having been done a schedule 
is prepared upon the assumption that the investor will receive only 
the effective rate (i') upon the investment and the balance of each 
payment received from the debtor is to be used to extinguish the 
premium. Indicating the amortization factor by A, we have 

A - ~  P i - -  Pi'. 

In other words, the wiping out of the premium will require us to 
use some part of each coupon payment, the amount depending upon 
three factors the principal, the nominal rate and the effective rate 
---the first tw~ of which may be termed fixed quantities as they are 
unaffected by the price at which the security is bought. The value 
of i', however, fluctuates inversely to the premium, for as the latter 
becomes greater i' becomes smaller. 

Let us now consider three lots of bonds all purchased at the same 
time, having the same par va]ue--$1,000,000--and bearing 4 per 
cent., 4½ per cent. and 5 per cent. respectively, interest payable 
semi-annually and all maturing in ten years. The purchase price 
and the consequent effective interest rates are shown in the follow- 
ing schedule : 

T A B L E  I L  

Lot. Furehase Price. Effective Interest Rate. 
1 . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 , 1 3 1 , 9 4 4 . 8 7  2 . 5 0 ~  

9. . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , 1 2 8 , 7 6 4 . 7 9  3 .00  

3 . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , 125 ,646 .61  3 .50 
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On each coupon date $20,000 will be clipped from lot 1, $22,500 
from lot 2 and $25,000 from lot 3, which amounts will be divided 
into two parts, one being carried to the interest earnings and the 
other set aside to accumulate at its own particular i' rate so that at 
the maturity date it will extinguish part of the premium. This 
division will be as follows: 

$14,14932 
16,931.47 
19,698.81 

T A B L E  I I L  

(2) (3) (4) 
Interest Factor. Amortization Factor. Effective Interest Rate 

$5.850.68 
5,568.53 
5,301.19 

2.50% 
3.00% 
3.~o% 

It  must be borne in mind that all of the amounts shown in column 
(3) are received at the same moment, that they must be reinvested 
the instant they are received and the amount from each lot must be 
used to purchase securities which will yield its effective rate shown 
in column (4). If all of those conditions are not complied with, 
the premiums on the different lots will not be extinguished scien- 
tifically. 

In actual practice it is impossible to reinvest immediately and 
it is absurd to consider that each different instalment of A will be 
so invested as to produce a different i'. Both are purely theoretical 
assumptions. 

Why should we not assume a condition which will harmonize with 
the actual situation and take cognizance of the fact that all of the A 
items received at the same time will be invested to earn the same 
rate of interest, irrespective of their origin. The present method 
does not give correct results and requires the preparation of a special 
amortization schedule for each lot of bonds purchased. (The pres- 
ent conditions of the bond market whereby good securities earning 
high rates of interest are selling below par, are materially increas- 
ing the difficulty in the preparation of the schedules.) Why not 
adopt some method which will involve no more serious error and 
which will permit the use of a standard table applicable to all bond 
issues without regard to their nominal interest rates and dealing 
only with the purchase prices. That would be accomplished if we 
extinguished the premium of a bond by means of an annuity certain, 
the rate of which (i~) could be agreed upon and the rent of which 
(r) would be a substitute for A and therefore 

P ~ ' ~  P ~ - - r .  
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The plan is feasible if we can assign a proper value to ix. I f  a 
company's average interest rate remain constant year after year, the 
solution would be simple, but even in the best managed companies 
there is an annual variation due to change in the supply of invest- 
ment capital in tlLe money market or a change in the form of securi- 
ties purchased or a change in some of the many other factors en- 
tering into the management of the investment department. How- 
ever, by taking the average interest rate earned during the past five 
years, conservatively adjusted with an arbitrary factor to allow for 
the rising or falling tendency, we can obtain i ,  sufficiently correct 
for all practical purposes. 

After fixing upon i~ tim next step would be to construct a table 
of the amount of an annuity of 1 for the various n periods by using 
the formula 

(1 + ix)" - 1 
. . . . . .  . - - - - - - .  

Zz 

Let us assume an average annual earning power of 4½ per cent. 
A specimen table constructe4 by means of the formula just given 
will be 

TABLE IV. 

AMOUNT 01~ AN ANNUITY ~-'RTAIN FOR NC~ARIOUS PERIODS AT 4 ~  PER CENT. 

PX~ ANNUM, PAYABLE SEMI-ANNUALLY 3 ~EMI-ANNu/~ RENT $1. 

Period, 

2½ " 
3 ~ 
3½ " 
4 c~ 
4½ " 

5 c~ 
5½ " 

6 . 
6] " 

7 " 
7½ " 
8 c¢ 

8½ " 
9 c~ 

9~ " 
10 ' 
10½ " ' 
11 " 1  
11½ " : 
12 " 
12½ " ! 

1. 
2.0225 
3.06800625 
4.13703639 
5.23011971 
6.34779740 
7.49062284, 
8.659161861 
9.85399300 

11.07570784 
12.32491127 
13.60222177 
14.90827176 
16.24370788 
17.60919130 
19.00539811 
20.43301957 
21.89276251 
23.38534966 
24.911520031 
26.47202923 
28.06764989: 
29.69917201 
31.36740338 
33.07316996 

Period.  

13 yr~ 
13½ " 
14 " 
14½ " 
15 " 

5~ 
16 " 
16½ " 
17 " 
17½ " 

'18 " 
18½ " 
19 " 
19½ 
2O 
20] 
21 
21½ 
22 
22½ 
23 
23]  
24 
24]  
25 

3. 34.81731628 
36.60070590 
38.42422178 
40.28876677 
42.19526402 
44.14465746 
4 6 . 1 3 7 9 1 2 2 6  
48.17601528 
5 0 . 2 5 9 9 7 5 6 3  
52.39082508 

'54.56961864 
56.79743506 
59.07537735 

'61.40457334 
63.78617624 
66.22136521 
68.71134592 
71.25735121 
73.86064161 
76.52250605 
79.24426243 
82.02725834 

:84.87287165 
87.78251126 
90.75761776 

__P_eriod. .  

25½ ~iS.[ 93.79966416 
26 96.91015661 
26½ 100.09063513 
27 103.34267442 
27½ " 106.66788460 
28 " 110.06791200 
0-,8½ " 113.54444002 
29 " 117.09918992 
2 9 ]  " 1 2 0 . 7 3 3 9 2 1 6 9  
30 " 124.45043493 
30½ " 1 2 8 . 2 5 0 5 6 9 7 2  
31 " 132.13620754 
31½ " 1.36.10927221 
3 2  " 140.17173083 
32½ " 144.32559477 
33 " 148.57292066 
33½ " 152.91581137 
34 " 157.35641713 
34½ " 161.89693651 
35 " 166.53961758 
35½ " 171.28675898 
36 " 176.14071106 
36½ " 181.10387705 
37 " 186.17871429 
37½ " 191.36773536 

32 r~o9- -  

38 yrs .  
38½ " 
39 " 
39]  " 
40 " 
40]  " 
41 " 
41½ " 
42 " 
42½ " 
43 " 
43½ " 
44 " 
44½ " 
45 " 
45½ " 
46 " 
46½ " 
47 ~c 
47]  " I 
48 " 
48½ " 
49 " 
49½ " 
50 " 

196.67350941 
202.09866337 
207.64588329 
213.31791567 
219.11756877 
225.04771407 
231.11128763 
237.31129160 
2 4 3 . 6 5 0 7 9 5 6 0  
250.13293857 
256.76092967 
263.53805069 
270.46765674 
277.55317902 
284.79812555 
293.20608337 
299.78072025 
307.52578645 
315.44511665 
323.54263177 
331.82234099 
340.28834366 
348.94483139 
357.79609010 
366.84650213 
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The foregoing table and similar  ones for the various interest  rates 

which will be required have been worked out and may be found in  

s tandard  text-books. 
I t  should be borne in  m i n d  that  "4½ per cent." in  the heading of 

the table is ~he is we will use to extinguish the premium. I ts  ap- 

pl icat ion to the three lots of bonds previously referred to is as 
follows : 

Lot /--Premium to be extinguished . . . . . . . . . . . . . . . . . . . . . . . .  $131,944.87 
Amount of semi-annual rent of $1 from table (20 period's) . . .  24.91152003 
Semi-annual rent of an annuity whose amount is $131,944.87... 5,296.54 
Therefore the semi-annual coupon payments of $20,000 will be 

divided into 
Interest factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,703.46 
Amortization factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,296.54 

Lot ~ P r e m i u m  to be extinguished . . . . . . . . . . . . . . . . . . . . . . . .  $128,764.79 
Amount of semi-annual rent of $1 from table (20 periods) . . . .  24.91152003 
Semi-annual rent of an annuity whose amount is $128,764.79 .. 5,168.88 
Therefore the semi-annual coupon payments of $22,500 will be 

divided into 
Interest factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,331.12 
Amortization factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,168.88 

Lot $--Premium to be extinguished . . . . . . . . . . . . . . . . . . . . . . . .  $125,646.61 
Amount of semi-annual rent of $1 from table (20 periods) . . . .  24.91152003 
Seml-annual rent of an annuity whose amount is $125,646.61 . .. 5,043.71 
Therefore the semi-annual coupon payments of $25,0{)0 will be 

divided into 
:rnterest factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,956.29 
Amortization factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,043.71 

I t  will be noted in  the above that  we have used the same factor for 
the a m o u n t  of the a n n u i t y - - 2 4 . 9 1 1 5 2 0 0 3 - - f o r  all of the lots, not- 

wi ths tanding  that  the bonds bore different interest  rates. A com- 

parison of the results of the present method of amortizat ion and 

those obtained by the use of the proposed method is shown in  the 
following table : 

TABLE V. 

Lct. 
Semi-annual Interest Earnings. 

Present Plan. 

1 . . .  $14,149.32 
2 . . . .  16,931.47 
3 . . . .  19,698.81 

Proposed Plan. 

$14,703.46 
17,331.12 
19,956.29 

Seml-annual Amortization Factor. 

Present Plan. 

$5,850.68 
5,568.53 
5,301.19 

Proposed Plan. 

$5,296.54 
5,168.88 
5,043.71 
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Instead of using, therefore, a bond value book with vaIues appIicable 
only to certain interest rates, we need have only one table which will 
answer for all rates and which will give more accurate results as 
they will be logical and based upon assumptions representing the 
actual investment conditions. 

I t  is unnecessary ~o burden this suggestion with any examples of 
bonds purchased below par for the same method will be followed, 
but it would appear to me that the proposed method will be more 
nearly correct in that the discount factor will be accumulated not 
at an artificially high rate of interest caused by unusual conditions, 
but at a rate which more nearly conforms to actual conditions. 

I t  will be apparent tha~ this suggestion will not affect the actual 
interest earnings of the company, but since it deals with a readjust- 
ment in the distribution as between effective interest factors and 
amortization (or accumulation) factors, it will have a bearing upon 
the rate used in dividend assumptions and similar calculations. 

To summarize: The advantages of the proposed method are 
F i r s t - - I t  requires the use of only one table, which is applicable 

to all bonds, irrespective of their nominal interest rates. 
Second- - I t  overcomes the difficulties due to the inability of find- 

ing bond tables for high nominal rates at prices below par. Some 
of the earlier publications of bond tables did give such values, but 
used only two or three decimal places, the resulting error being con- 
siderable on large purchases or sales. 

Third---I t  eliminates the illogical assumption that interest in- 
stallments received at the same time are so invested as to earn dif- 
feren~ rates of interest. 

Fourth---It  permits of an easy adjustment if at any future time 
i~ should be deemed advisable to use a different i~. 

I fully realize that objections may be urged properly against this 
proposed p/an, but it seems to me that they are outweighed by the 
advantages. I t  is interesting to note the discussion by Mr. L. P. 
Orr of the very excellent paper on the amortization of bonds by Mr. 
Henry Moir, which appears in the Transactions of the Faculty of 
Actuaries, Vol. VII,  p. 171. In discussing the advantages of the 
amortization plan and the market-value plan, Mr. Orr stated at page 
198: 

" Now, Sir, I do not wish my remarks to be regarded as unduIy 
commending or depreciating either Method of Valuation. Each 
has its merits and its defects. Indeed I have long ago come to ~he 
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conclusion, that up to the present time, no method has been put 
forward that is not open to objection : and I almost doubt the ability 
of our profession to produce one that will receive the general ap- 
proval of Actuaries throughout the world. The AmortisAion Plan 
has rather gone out of fashion in the United Kingdom. On the 
other hand, the Market Price Method is being ousted in the United 
States, and is not in favor in Australia or South Africa; while in 
Canada, although it is the legal basis, the Amortisation Plan is used 
for certain Bonds, and one large Company recently announced it~ 
completion of the adoption of that plan to its investmen'~s." 

I I .  

I t  may be correctly stated, I think, that the amortization plan is 
of prime importance to life insurance companies, for their contracts 
are entered into for a long period of years and it is difficult to con- 
ceive of a situation which would require their securities to be con- 
verted into cash upon short notice. That  the question of invest- 
ments, however, is an important one to the so-called "miscellane- 
ous"  companies as well as to life insurance companies, is well il- 
lustrated by some tables which were prepared by Miss Katherine IV[. 
O'Leary, of the Massachusetts Insurance Department. Table ¥ I  
shows the investment profit as compared with the underwriting 
profit or loss for the year 1915 exhibited by the statements filed by 
ten of the largest companies with insurance departments: 

TABLE VI. 

LOSS from Under- Profit from Inves tments .  Profi t  from Underwriting. writing. Company. 

A . . . . . .  

c;2::il 

~r . . . . . . .  

I . . . . . . . .  

$521 864.64 
395 572.74 
209 581.91 
304 112.00 
109 678.06 
27O 097.85 
257 258.85 
152 703.37 
138 846.88 
216 406.91 

$254,0i3.13 
294,606.69 
361,074.90 
297,656.65 

193,683.75 

200,832.54 
128,602.45 
72,522.27 

$231,585.69 

54,640.51 

$2,576,123.21 $1 ,802 ,992 .38  $286,226.20 

Since it is apparent that "miscellaneous" companies relied upon 
their securities for so large a percentage of their profits, it is inter- 
esting to note how the investments of those companies were dis- 
tributed : 
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TABLE VII. 

11 

Com- 
pany. 

BA. 

(a) 
Oov'ern n2e n ~j 

State  or 
Municipal 

Bonds. 

$ 699.858 
1,645,614 
4,049,296 
4,030,831 
2,069,591 
1,418,373 
3,953,448 
1,093,292 
1,583,710 

827,760 

(b 
R. R. ~onds 

Running 
1 0 Y e a r s  
or Less.  

$359,380 
292,000 
787,680 
619,400 
200,050 
216,728 
32,500 

452,860 
156,870 

1,077,650 

Cc) 
All Other 

R. R. Bonds, 

$4,191,985 
1,798,250 

450,280 
2,504,000 
1,351,617 
1,473,610 

171,890 
2,183,370 
1,637,221 
2,796,830 

(d) 

Miscellaneous 
Bonds. 

$387,350 
444,550 
307,500 
315,000 
457,025 
163,435 
409,900 
241,500 
63,980 

223,000 

(e) 

Stocks. 

$3,690,762 
1,806,141 

504,726 

325,507 
721,050 

(I) 

Mortgages.  

$268,977 
22,750 

142,343 
1,448,245 

130,650 
4,500 

(g) 
Total 

Investments. 

$9,329,335 
6,255,532 
6,122,232 
7,469,231 
4,546,133 
5,441,441 
4,698,388 
3,975,522 
3,441,781 
5,048,240 123,000 

$21,371,773 $4,195,118 $18,559,053 $3,013,240 $7,048,186 $2,140,465 $56,327,835 

This table indicates how large a percentage of the investments are 
in securities which would ordinarily be subject h) some method of 
amortization, and we must consider, therefore, the advisability of 
so treating the investments of companies issuing policies of insur- 
ance, the nature of which may require the payments of large sums 
upon short notice. In some states amortization for miscellaneous 
companies is sanctioned by statute, and the pertinence of this in- 
quiry is emphasized. In the event of a catastrophe it would become 
necessary to effect a quick liquidation of assets if the companies did 
not protect themselves in some way; this protection is secured in 
different ways. Some companies guard against the catastrophe 
hazard by reinsuring part of each risk: others reinsure only when 
the amount at risk exceeds a limit which they have established as a 
safety point: others are members of a mutual "reinsurance pool" 
to which each subscriber contributes a percentage of the premiums 
received and the pool agrees to assume the liability for any payments 
in excess of a stated loss which may result from a single contingency. 
This last method has been in successful operation for some time 
and the number of demands made upon the funds of those "pools," 
with the operations of which I am familiar, has been surprisingly 
small. 

The grouping of the different forms of "miscellaneous" business 
may be summarized as follows: 
Group 1. Consisting of those branches which are subject to catas- 

trophes. 
Group 2. Those branches which are free from that possibility. 
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Group 1. 

Personal accident. 
Workmen's compensation. 
Plate glass. 
Workmen's collective. 
Unlimited liability. 

Group g'. 

Health. 
Liability (policy containing limits). 
Fidelity. 
Burglary and theft. 
Automobile and teams property dam- 

age. 
Surety. 

I t  will be noted that crcdi~ insurance has been omitted from both 
of the foregoing groups, for while credit policies contain a maximum 
limit of liability and therefore the element of catastrophe is absent 
from each  contract, a severe flnanci;d depression may produce a 
" catastrophe" hazard in that a large number of policies will de- 
velop claims which in normal times would not exceed the initial 
loss limit. 

The catastrophe hazard in personal accident insurance is illus- 
trated by a recent occurrence when all of the members of a fraternal 
organization bound for a convention Jn a distant city were insured 
against travel accidents by an insurance company; unfortunately 
the train was wrecked and a number were killed. 

Workmcn's collective policies may be considered as group acci- 
dent insurance policies, and as such m~e subject to the possibility of 
single accidents involving a number of claims. 

In considering the advisability of applying the principle of amor- 
tization to the bonds of a miscellaneors company it should be borne 
in mind that no company transacts only one of the lines shown in 
groups 1 and 2 ; multiple lines are the rule and in consequence the 
danger %o a company of extinction by a catastrophe is minimized 
greatly. 

The possibility of requiring funds :for reinsurance purposes pre- 
sents the only other factor which would require sudden conversion 
of assets into cash, but even this situation might be met if in cases 
of reinsurance the company assuming the risks would be permitted 
to carry the assets given as the reinsurance consideration at the 
same amortized figures used by the ceding company. That  this 
method would be practicable was demonstrated in the case of a 
merger of two companies recently in a western state ; at the request 
of the insurance commissioner I prepared the schedule of assets 
and liabilities and took the position that although the merged 
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company was a new corporat~ entity, no logical reason existed for 
considering that the assets had been sold; the new corporation, 
therefore, was permitted to carry the bonds at the same figures as 
its two constituent parts did before the amalgamation. 

Although ~he principle of amortization has heretofore been ap- 
plied in a very limited degree to the assets of miscellaneous com- 
panies, I am of the opinion that with existing safeguards against 
catastrophes, we may safely amortize the bonds of such companies. 
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SCHEDULED EXPEltIENCE I~ATING. 

BY 

A L B E R T  H. MOWBRAY. 

I t  will be obvious to the members of this Society that no ade- 
quate test of the theory herein advanced could be made from the 
data available in the records of any one company, ttence the 
writer cannot say positively that "it will be found in practice an 
improvement on that now followed or that it will be found work- 
able at all. Yet it would seem to be the duty of members of this 
Society to bring before it for discussion and criticisms such studies, 
when made in the hope that if found apparently practicable a 
method of test will be found. It  is in this spirit that the follow- 
ing study is presented. 

Present methods of compensation rate-making have been sub- 
jected to criticism at two points of their progress. The methods 
of determining manual or base rates have been several times di- 
rectly criticized as employing too much subjective judgmaent and 
as being too inflexible to meet changing conditions such as the rise 
and fall of accident frequency with changes in industrial activity. 
The method of modifying classification rates through rating sched- 
ules has by implication been subjected to equal criticism through 
criticism of the similar fire-rating schedules, as resting entirely on 
personal judgment for their values and as inconsistent and inhar- 
monious with classification rates made from experience. 

Personal judgment has entered into the making of manual rates 
through the insufficiency of experience data to furnish dependable 
pure premiums for the several classifications. I t  has been sug- 
gested that the number of classifications is too large and that this 
results from a wrong principle of classification. This is a ques- 
tion for further consideration and discussion. The practical field 
men and executives seem to feel the present basis needful. The 
disturbing effect upon classification experience limited' in volume, of 
one or more serious or fatal accidents, is also a cause for the use of 
judgment in modifying statistical indications. 

Little gme need' be taken for a discussion of present methods of 
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modifying statistical indications in determining manual rates--a 
process of association with cut and fill leveling according to the 
combined judgment if not the whim or prejudice of the rate mak- 
ing committee checked back by a comparison of actual and pro- 
jected losses, l~[assachusetts and New York Insurance Depart- 
ments are now calling for a separate return in Schedule Z of fatal 
accidents in the hope that such data may be helpful in the effort 
to spread the cost of this type of accident, especially when it is not 
characteristic of the industry. While such data will undoubtedly 
be useful in such work, it of itself furnishes no rule for its use, 
which must still be governed by subjective judgment so called. 

We can hard]y get away from the criticism of inflexibility for 
some time to come, our rates must be made for the future from the 
data of the past with all the limitations thereby imposed of wait- 
ing for Payroll audits and maturing of experience and of even 
then working with data more or less vitiated by the necessity of 
including estimates of deferred liability on serious cases. The 
suggestions herein put forth are not intended or expected, except 
incidentally, to meet this criticism. 

Turning to implied criticisms, our present rating schedules 
largely follow in form those in use for fire insurance rating. These 
fire-rating schedules were developed for application to a base rate 
made solely upon personal judgment for an arbitrary type of risk 
having no necessary relation.to any found in practice. The values 
assigned to the individual schedule items were also purely personal 
judgment values, though in fairness it must be said that the judg- 
ments were of men of broad experience with large opportunity for 
observation. The base rate for the arbitrary type from which the 
schedule departures are taken is made in the same way. To this 
extent the system is consistent. But it is now proposed to try to 
base fire ~nsnrance rates on pure premiums derived from classified 
statistical experience records and a fire underwriter of no less stand- 
ing than Mr. E. G. Richards, U. S. manager of the North British 
and Mercantile Insurance Company and lately president of the 
:Kationa] Board of Fire Underwriters has pointed out the incon- 
sistency of attempting to combine individual rate modification ac- 
cording to schedules of this type with classification base rates so 
made. In the "Experience Grading and Rating Schedule" he 
proposes a new system, which has suggested to the writer the pres- 
ent study. 
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Our present workmen's compensation rating schedules were 
doubtless inspired by the existing fire schedules which seem to have 
been taken as a model. The values are likewise judgment values 
applied directly to the rate. They do not specify any definite 
standard underlying the base rate which, however, is assumed to 
be an average risk. This further complicates matters, for the 
average rarely, if ever, exists in actual life. I t  is purely a mental 
concept, a composite ptiotograph of what has come into the range 
of observation. A statistical average is perhaps not too hard to 
deal with, since by analysis we can determine its composition but 
where the average has not been determined from actual statistics 
the problem becomes exceedingly complex, since each individual has 
his own impression based upon recollection of conditions he has 
observed. Hence have arisen the conflicts of opinion over the 
propriety of credits for certain conditions in place of charges for 
the lack of them. 

As progress is made in safety work the average is presumably 
raised and the experience pure premium ought to reflect this. 
Hence by change of the base line the schedule values will be 
thrown out of line and conditions now covered by credits should 
probably be required, their absence calling for charges. 

I t  would seem there is an irreconcilable conflict between our 
present system of manual rate determination and our present 
schedule system of individual rate modification. 

For these faults in our present methods what are the remedies ? 
I t  is obvious that much of the direct criticism can be met if a way 
can be found to broaden the range of our observation so as to give 
us a larger exposure basis of rate-making. I t  is hard to see how 
the criticisms of our rate modification plans can be met except by a 
radical change in system. 

Obviously an increased exposure would be obtained if our rate- 
making data were based upon a longer term of observation This, 
however, is open to serious objection for several reasons, among 
the most important of which are: 

1. Increasing cost due to more complete report of the compensation 
benefits. 

2. Changes in costs resulting from changes in business conditions 
(not in all respects an objection). 
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3. Changes in legal terms and administrative methods having im- 
portant effects upon costs but difficult to measure with pre- 
cision. 

An increased exposure would also result if data from a larger 
area were brought into requisition. To this proposal also serious 
objections may be raised. Among the conditions adversely affect- 
ing such a proposal are: 

1. Difference in legal conditions in different states necessitating 
the use of differential multipliers, the accuracy of which may 
easily be called in question. 

~. Differences in local administrative methods which cannot be 
measured satisfactorily by a differential. 

3. Differences in local conditions due to differences in the type of 
working population. 

4. Local differences in methods of conducting similar operations 
due to climatic or other differences in condition. 

I t  has been attempted to secure a larger rate-making base by 
combining classifications in groups by analogy of hazard and the 
use of multipliers where necessary. The amount of gain possible 
in this way is quite limited and discussions which have taken place 
here and elsewhere have raised serious questions which need not 
be reviewed here. 

Study along the line of Mr. Richards' suggestions in regard to 
fire-rating has led the writer to a further suggestion which seems 
to have considerable possibilities of usefulness. For lack of a 
better term we will refer to it as analyzed combination in groups. 

Various analyses of the pure premium formula ,r~L/P have 
been presented. The analysis 

L 11 + 12 + . . -  + l~ ll 12 lw n - p -  p 

is simple and obvious, the losses being divided into elements accord- 
ing to the point of view of the study. I t  is proposed to approach 
the problem from the point of view of hazard or accident cause. 
The analysis indicated above may be carried as far as desired. 
For present purposes it  is sufficient to stop after analyzing to one 
of a few simple groups of causes, for which analysis sufficient data 

2 
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is usually available in the first accident report without further 
investigation. The following is suggested as a tentative set of 
groups: 

1. Power generation including boilers, engines, etc. 
2. Power transmission covering to the belt of the individual 

machine. 
3. Working machinery. 
4. Hand and portable tools. 
5. Conditions of building, stairs, floors, etc. 
6. Elevators. 
7. Electric hazard. 

I f  this or a similar set of groups were used and an analysis made 
as indicated above we would find our pure premium break down 
into a number of parts, each representing, if the exposure were 
sufficient, the pure premium for coverage of accidents only from 
the corresponding group of causes. Of course if insurance were 
to be actually written in this way we would need to find some other 
basis of premium than the entire payroll of the plant. I t  is not 
so written and division of payroll along such lines is imprac- 
ticable, so that we must use the entire payroll for the denominator 
of the fraction and in so doing the analysis is not for present pur- 
poses vitiated. 

The writer has not been able to make such an analysis and he 
doubts the value of it  unless made on a broad basis but it seems 
highly probable that with studies based upon sufficiently broad 
exposure it will be found that the sectional .pure premium for cer- 
tain hazards; say elevators for example, will be found substantially 
the same for a wide range of classifications which as a whole could 
not possibly be combined. 

I f  this be so it  would violate no principle of equity to deter, 
mine this part  of the pure premium for each classification from the 
combined data of such enlarged group. Offhand, it is hard to see 
why there would be need of further subdivision for determining 
the elevator hazard section of the worlrmen's compensation pure 
premium than for determining pure premium for elevator public 
liability coverage. 

Such determination of sections of the pure premium from the 
broadest possible basis of combined classifications would of itself 
tend to distribute the weight of fatal and serious accidents not 
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fundamentally characteristic of the classification, thus meeting one 
criticism of the present method, the one which has led the insur- 
ance departments to call for segregated returns of fatal accidents. 
To the writer, such a method would seem to be more rational than 
to study and attempt more or less equitably to adjust the fatal 
accident cost shown by such special returns. 

The use, if practicable, of enlarged groups for determining sec- 
tional pure premiums has also a further and greater advantage in 
permitting of subdivision and analysis along new lines leading h) 
a readjustment of our schedule rating plans to make them more 
consistent with our system of determining pure premiums from 
experience. 

We have already pointed out some of the disadvantages of try- 
ing to frame schedules for use in comparison with an average as 
the base. Others have pointed out the greater simplicity of mak- 
ing a schedule upon either an ideal standard, the departures being 
wholly charges, or the worst possible risk as the base, all departures 
being credits. Either of these bases might  be used as the starting 
point if the purpose were merely to arrange all risks in order of 
merit, that  is if the schedule were merely a grading schedule. 
Much of the dispute among en~ncers and underwriters in making 
schedules has arisen either over the question whether a given con- 
dition was better or worse than the average, or whether a condition 
required by the law of some state should carry a credit, or some 
similar question arising out of the fact that the schedule was a 
rating schedule. There seems to be little difficulty in reaching 
agreements that certain conditions are better than others and even 
agreeing how much better. Therefore the construction of a grad- 
ing schedule would seem to be a much simpler task, especially if 
it were confined to a particular section or type of hazard, when it is 
not necessary to inquire whether for example a certain improve- 
ment in the power generation hazard were less or more valuable 
than a certain other improvement in the working machine hazard. 

Let it be assumed then that it is possible to constitute a large 
group of clarifications for which ~he elevator hazard, for example, 
is substantially the same and for which a very large payroll ex- 
posure can therefore be observed. Let  it be further assumed that 
a grading schedule for the elevator hazard had been worked out 
and all the risks in the group had been classified according to grade 
in ten (or a lesser numher) grade classes. Let  it be finally as- 
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sumed that payrolls and losses due to elevator hazards have been 
correspondingly tabulated. We would have, combining all the data, 
an average pure premium for the elevator hazard which we may 
call X; we would also have, taking the data for each class sepa- 
rately, a series of class pure premiums for the elevator hazard 
which we may call X1, X~, X 3, etc. If  we take the quotients XJX,  
XJX,  etc., we will find the percentage which the cost in each class 
bears to the average cost represented in the manual rate. From 
these the amount of charge or credit to be given risks which the 
grading schedules place in the several respective grades may be 
readily determined. These credits or charges will be subject to 
revision when additional data is available as and when basic man- 
ual rates are revised. 

I t  is believed that for all of the sectional pure premiums except 
those dealing with the characteristic working machinery of the 
several classifications, enlarged groupings will be possible, giving 
sufficient payroll exposure to permit of this kind of study. Fur- 
ther, the segregation of the other elements would leave only a part 
of the premium, which it would seem must be determined by the 
experience of the classification itself or of analogous classifications. 
]=fence an error in association by analogy would have less weight 
than where the entire premium was so determined and we would 
feel more free to make such combinations, thus getting larger pay- 
roll exposures here. Finally, study of the percentages for the 
several grades for working machine hazard in those classifications 
where ample data did exist would doubtless show very approxi- 
mately what should be the proper credit and charge for the several 
grades. 

The statistical work involved will not be very difficult and is 
well adapted to the use of perforated cards. I t  will, of course, be 
necessary to record on the exposure card the grade in the several 
hazard sections received by the risk in question and on file acci- 
dent card the hazard section in which the cause of the accident 
falls and the grade received in that section by the risk reporting 
the accident. The tabulations required have probably been suffi- 
ciently indicated above. There are appended to this paper, cards 
adapted from those now used by many of the companies which it is 
believed would suffice for the purpose, assuming exposure cards are 
not made until audit has been completed. 

Enough has probably been said above to indicate fairly clearly 
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how rates would be made according to this theory but perhaps it 
may serve to clarify and fix the idea to briefly recapitulate the 
several steps. 

1. For suitably associated large groups of classifications the sev- 
eral sectional average pure premiums are to be determined. (~ote: 
The groups may and probably should vary for the several hazard 
fields or sections.) 

2. For the same groups the percentage credits and charges f o r  
the several grades are to be determined. 

3. The manual classification pure premium will be found by 
adding the several sectional or partial pure premiums found for 
the corresponding hazard field for the group in which it was placed. 

4. The individual risk is to be graded according to the schedules 
for the several hazard fields and the credit or charge as a percent- 
age of the manual rate will be found by adding together algebra- 
ically credits or charges on each hazard field (these being the 
proper percentages of the corresponding pure premium) and find- 
ing the ratio of this sum to the manual classification pure premium. 

There remains to be considered the management or so-called 
moral or, as it seems more appropriately termed, "morale" hazard. 
I t  will be readily seen that this item cannot enter additively into 
the synthesis either of the manual or the individual rate. On first 
consideration, however, it would seem entirely proper to formulate 
a grading schedule for this element also and combine the entire 
experience in large groups of accident cost from all causes. Then 
do the same for the several management hazard grades and so de- 
termine the percentage of credit or charge to be applied to the 
manual rate. The writer could find no fault with this proposal if 
he felt there were probably no correlation between physical con- 
dition and management or morale hazard. On the contrary, how- 
ever, it seems reasonable to believe there is a close correlation. 
This greatly complicates the matter though it is fair to say that 
this complication arises from the same reason with all plans of 
schedule rating. 

I t  would seem that a study of the extent and nature of this cor- 
relation should be made before attempting to modify rates on ac- 
count of this element. Some indication of the nature and degree 
of correlation would appear to be given if risks were graded for 
morale and the average grading on physical condition determined 
for each grade on morale. I t  might be that the proper multiplier 



2 2  SCHEDULED EXPERIEI~CE l ~T l lqG .  

on this account would be indicated by comparing the total actual 
losses for the risks in a given morale rank with the total projected 
losses assuming the average physical rating. 

I t  may be noted in closing the presentation of the foregoing 
theory that under it the vexations problem of whether application 
of the schedule will raise or lower rates and how much will not 
present itself, l~Ianual rates so constructed automatically work 
out to reproduce the experience upon which they were made and 
the individual adjustments will automatically balance. 

I t  will be evident that it will not be possible immediately to put 
into effect in its entirety a system of grading and rating such as 
the above. A period of transition is necessary during which data 
is being collected on which to work, particularly for determining 
the charges or credits to correspond to grading results. If  broken 
into hazard sections the present rating schedules may serve as the 
basis of grading schedules and it seems not improbable that the 
results of their application would grade risks into ranks not very 
different from those into which they would fall under the opera- 
tion of schedules constructed solely for grading. If  this be so we 
might at once proceed upon the statistical work, maintaining file 
present schedule rating plans until the grading credits have been 
worked out. 

I t  may be objected that a system of rating such as is worked out 
herein would be less acceptable in the field because the broker or 
agent would be less able to advise the insured in regard to improve- 
ments in his plant and the effect of changes on rates. I t  should be 
noted that when the plan was put into operation grading schedules 
would be published as would the credit for each grade. An inspec- 
tion of the plant would show present grades and a study of de- 
ficiencies noted and their weight in the schedule would show how 
the grade could be improved and the credit ttlereby gained. The 
broker or agent would thus be no worse placed than at present. 

I t  is not hoped that the above theory will be found entirely free 
from practical objection nor that it can be adopted in its entirety 
as above set forth. I t  is hoped that it may lead to further study 
and perhaps statistical work looking to the development of a con- 
sistent system of manual and individual rate making. In closing, 
indebtedness must again be acknowledged to Mr. E. G. Richards 
through his book " T h e  Experience Grading and Rating Schedule" 
for suggestion of the central idea above presented, without however 
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in any way disclaiming responsibility for the form and manner in 
which it has been presented for application to workmen's compen- 
sation insurance rate making. 

It  has been the aim to modify the present cards in general use 
as little as possible. The accident card may be greatly simplified 
if it is not desired to use it for other purposes as now designed. I t  
is probable that the "Cause of In jury"  Code may be so developed 
that the first column can be used to designate the hazard field to 
which the accident is to be assigned. I t  then only becomes neces- 
sary to provide for recording the grading in regard to that field, 
which is done by using the at present unused portion of the first 
field, and for the morale grading, which is done by using the last 
column on the card. The "x"  or " y "  of this column may be used 
as the counter if it cannot otherwise be provided for. 

NOTE. 

Since the above was prepared and transmitted to the Society the 
writer has learned from Mr. Richards that he is now engaged in 
preparing a revised edition of his Experience Grading and Rating 
Schedule. I t  would, therefore, seem that if casualty insurance is 
to derive the greatest benefit from his studies and suggestions we 
should not close our consideration of the subject until this becomes 
available. 

In this connection it may not be inappropriate to point out that 
the student of one field of economic science who sees in the prac- 
tical suggestions of a student of a kindred field the enunciation of 
principles which may help solve his own problems, is in a somewhat 
delicate position. Loyalty to his own work would seem to compel 
him to direct attention to such principles and suggestions and to 
try to suitably adapt them to the special needs of his own field. 
In so doing, however, fairness demands that due credit be given to 
him who first gave them out. Yet unskillfull attempts at adapta- 
tion may prove an impediment to the clear understanding and 
appreciation of the value of the original suggestions and thus de- 
velop unwarranted opposition to their adoption in their own field. 
The writer would deeply regret his action in presenting his paper 
at this time if such results should follow in the present instance. 
Having this in mind he strongly urges all whose interest may have 
been aroused by the foregoing to familiarize themselves with Mr. 
Richards' work itself and form their judgment of its value on its 
individual merits. 
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SOME PRINCIPLES OF COMPENSATION MERIT RATING.* 

BY 

E. It. DOWNEY. 

Merit rating, as applied to workmen's compensation insurance, 
is designed both to secure a closer approximation of rates to the 
hazard of the individual establishment than is afforded by the class 
rate, and to stimulate accident prevention. These objects are trite 
enough ; what has been less generally recognized is that the two 
are not wholly compatible. Both, indeed, have to do with hazard 
measurement; the difference lies in the premium value attached to 
specific hazards or hazard indicia. From the standpoint of ac- 
curate rate adjustment, hazard should evidently be measured in 
terms of accident cost and the resultant charge imposed without 
regard to preventability. For the purpose of accident prevention, 
on the contrary, the penalties should be confined to accident causes 
within the employer's control and should be sufficient in amount to 
induce the elimination of the hazards in question. The contrast 
is most clearly seen in the treatment of what may be termed fixed 
plant conditions--fixed in the sense that no graduation of accident 
insurance rates will bring about their alteration. The use of steam 
boilers and engines, or of line shafting and belt drives, the occu- 
pancy of loft manufacturing buildings, or the presence of faults, 
pot holes and draw slate in the roof of a coal mine, are hazards 
not common to all establishments within the same industry class, 

* The writer was favored with copy of Mr. Mowbray's manuscript on 
"Scheduled Experience Rating" (Proceedings, ¥ol. III ,  p. 14) while this 
paper was still in course of preparation. Mr. Mowbray's proposals partl F 
anticipate, partly traverse, those herein suggested. Both indeed, aim at 
the same result: a schedule rating system founded upon accident statistics. 
Nevertheless, it has seemed' worth while to publish the present paper, in the 
hope of eliciting further discussion. 

The extent of the writer's indebtedness to the coal-mine rating schedule 
of the Associated Companies will be evident to all who are familiar with 
that schedule. Valuable suggestions were also received from Mr. G. C. 
Kelly of Philadelphia, Pa., who has prepared a very thoughtful paper on 
somewhat similar lines. 
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and hence properly chargeable for the purpose of rate adjustment, 
though it is obvious that no accident insurance charges will induce 
the abandonment or reconstruction of the plants wherein such con- 
ditions occur. ~'Ierit rating for the sake of accurate rate adjust- 
ment would make much of these and the like conditions; merit 
rating for accident prevention would ignore them altogether. 

Since both prevention and rate adjustment are professed ob- 
jectives of all merit rating, and since these objectives diverge in 
the manner above spoken of, every merit rating plan requires to be 
evalued from both standpoints. I t  might be urged, indeed, that 
prevention is no concern of private insurers as such. The busi- 
ness of such carriers is to assume risks; if a given risk is correctly 
measured and charged for, it is immaterial whether its magnitude 
be more or less. Bad risks may evidently be as profitable as good 
risks, so long as the premium is equally adequate. So narrow a 
view of the insurance function, however, would be extremely short- 
sighted. To begin with, it is more difficult to gauge abnormal 
hazards than to determine the mean hazard of the class: the basis 
rate rests upon a relatively broad exposure, whereas the superim- 
posed charges are necessarily derived from a much narrower expe- 
rience. Under competitive conditions, accordingly, rates for sub- 
standard risks are very apt to be inadequate. Apart from this con- 
sideration, insurers have a direct pecuniary interest in reducing 
loss cost because rate changes commonly lag behind experience 
changes, so that a progressively improving experience redounds to 
the advantage of insurance carriers. Most important of all, acci- 
dent prevention is one of the services which employers have learned 
to expect from insurers and so has become a factor in competitive 
selection, particularly as between participating and non-participat- 
ing carriers. Preventive efficacy, therefore, is a valid criterion of 
merit rating, even from the standpoint of private competitive in- 
surance. 

Approached from the public standpoint, the overwhelming im- 
portance of prevention would appear to demand that it be made 
the primary end of individual risk rating. A state or mutual 
monopoly could very properly adopt this principle, fixing rigorous 
standards and imposing charges with an eye single to the elimina- 
tion of avoidable hazards. Under competitive conditions, however, 
such a course is scarcely feasible, just because the cost of preventive 
measures bears no determinable relation to the cost of the accidents 
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thereby prevented. If  the rating system were one of credits only, 
premium income might well be reduced more than pure premiums, 
whereas a system of charges only might produce an unpredictable 
excess of premiums over loss cost. The latter result, indeed, might 
be thought impossible since, ex hypothesi, the charges would suffice 
to correct the conditions charged for, whereupon the penalties them- 
selves would disappear. Insofar, however, as the expense of mak- 
ing the prescribed improvements should exceed the consequent 
saving in accident cost, the insurers would be assuming the police 
functions of the state--a rSle not likely to be welcomed by com- 
petitive carriers. Besides, the cost of given improvements is by 
no means a fixed quantity. It  is not simply a compound of so 
much labor and materials, but is affected as well by general plant 
conditions, methods of work, labor policies, nature of output and 
urgency of orders. In practice, therefore, even quite severe penal- 
ties for remediable conditions would often result in premium in- 
creases which could not well be allowed for in basis rates because 
of their wholly irregular occurrence. Competitive insurers, ac- 
cordingly, will prefer to make the adjustment of premiums to 
hazards the principal, and accident prevention the secondary, aim 
of merit rating. 

The discussion thus far has suggested two fundamental criteria 
of merit rating; a third is given by the requirements of classifica- 
tion rate making. Compensation insurance rates can never safely 
be built up by mere synthesis of plant, or even of industry, hazards 
separately determined; the circumstances which affect both the 
frequency and severity rates of work accidents are so numerous, so 
dissimilar, so incontinently changing, and, individually considered, 
so little susceptible of exact measurement, that accident cost (pure 
premium) experience of the risk class must always be the main 
element in any tenable system of accident insurance rates. Pre- 
cisely on this account, merit rating should not be permitted to 
obscure basis rates. It  is, of course, not essential that charges and 
credits shall exactly balance--neither excess nor deficit is a serious 
matter if only the amount thereof can be determined in advance; 
but it is highly important that the premium results of merit rating 
shall be predictable, both as a whole and by individual classifi- 
cations. 

I t  follows from these general considerations that any tenable 
scheme of individual risk rating must: (1) fairly reflect differ- 
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ences of hazard as between individual establishments in the same 
manual classification; (2) stimulate accident prevention; and (3) 
be so constructed that it will at all times be under statistical con- 
trol. These criteria now fail to be applied to the two accepted 
forms of merit grading, commonly known, respectively, as "sched- 
ule" and "experience" rating. No extended criticism of existing 
systems is intended, still less is there any expectation of proposing 
a de~ailed solution of admitted difficulties. I t  is hoped, however, 
that a restatement of these difficulties in the light of generally 
accepted principles may suggest at least the direction in which a 
solution is to be looked for. 

I. 

SCHEDULE t~ATING. 

All of the well-known rating schedules* at present in use are of 
the same general type; indeed, all derive, in great part, from the 
same original. From the standpoint of accident prevention these 
schedules possess three highly meritorious features: they point out 
specific defects of plant, equipment and shop management which 
present remediable hazards, they furnish carefully formulated 
standards of safeguarding and of safety practice for the employer's 
guidance in removing these defects, and they set a definite money 
value, in the way of insurance premium, upon each improvement 
which the employer is asked to make. Prevention is quite as much 
a matter of education as of incentive and the educational value of 
the schedule rating standards is unquestionably large. Perhaps 
not so much can be said of the item values; the charges and credits 
in many cases are too small to induce compliance with the require- 
ments. 8o much is this the case that comparatively few employers 
trouble themselves to ask for reinspection during the policy period. 
Nevertheless, comparison of first with subsequent inspections of the 
same risks indicates a substantial degree of improvement in the 
respects called for by the schedules. How far these betterments 
will affect accident cost remains to be seen, though there is no room 
to doubt that their ultimate influence will be very considerable. 
To have achieved so much at the very threshold of schedule rating 
is highly creditable to the framers of these schedules. 

The schedules below discussed relate exclusively to manufacturing in- 
dustries; they comprise the Massachusetts schedu]e, the Pennsylvania 
schedule and the Industrial Compensation :Rating Schedule (formerly the 
Universal Analytic Schedule). 
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As measures of hazard variation, however, the existing schedules 
are much less happy than as guides to preventive expedients. An 
inherently impossible attempt has been made to fit all industries 
into the same procrustean mold; with few exceptions, the same 
hazards are enumerated and the same values fixed for bakeries and 
boiler shops, foundries and saw mills, clothing factories and blast 
furnaces. I t  was, of course, not overlooked that accident causes 
vary extremely, in relative importance, from industry to industry, 
yet such variations are very inadequately allowed for in any of 
the existing schedules. Most of the item values are measured by 
equipment units: so much for each defective flight of stairs, each 
running foot of unfenced shafting, each exposed train of gears and 
each unguarded machine. Obviously, however, a flight of stairs 
has not the same importance in a flour mill with one or two em- 
ployees on each floor as in an overall factory where it is in daily 
use by two hundred women and girls. The average exposure to a 
drive belt or a train of gears is not the same in a brick yard as in a 
boot and shoe factory. Still less can the same insurance value be 
predicated (as in the Pennsylvania schedule) of a jordan engine 
and a rod rolling machine. The Industrial Compensation Rating 
Schedule attempts, indeed, to meet this difficulty by fixing specific 
values for the point o~ operation of enumerated machines* and by 
grading the credit for general guarding of all machines in accord- 
ance with the base rate of the industry affected. But  these solu- 
tions beget about as many incongruities as they avoid. By the 
first-mentioned device, a dangerous machine, when guarded, re- 
ceives more credit than a fully automatic machine which needs no 
guarding; by the second, the value of the same machine is made to 
vary from one industry to another while machines of very different 
hazard are valued at the same rate when found in the same in- 
dustry. I t  will scarcely be maintained that a buzz planer is twice 
as hazardous in a carpentry shop as in a furniture factor),, or that 
a bull dozer becomes of equal importance with a vertical drill by 
being placed in a machine shop. Neither will it be contended that 
the addition of a number of drop hammers and power shears, fully 
guarded at the point of operation, reduces the total hazard of an 
automobile factory. I f  the per unit values thus fail to allow 
sufficiently for differences between industries, still less are such 
variations reflected by the percentage items. Power transmission, 

• A device borrowed f rom the Massachuset ts  schedule. 
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e. g., is greatly more important as an accident cause in planing 
mills than in iron foundries, yet the latest evolved rating schedule 
gives equal weight to individual motor drives in the one case as 
in the other. The same criticism obviously holds of the percentage 
limitations upon working machine credi ts-- i t  is too high for blast 
furnaces and altogether ~oo low for wood working establishments. 
Even safety organization and first aid provisions can scarcely be 
said to possess the same value, relatively to total hazard, in clothing 
factories and steel mills. 

None of the existing schedules, in short, reflects plant  hazard 
with even approximate accuracy. Per  unit  charges and credits 
tend to be excessive for industries wherein the mechanical equip- 
ment bulks large in proportion to payroll exposed,* as also for low- 
rated industries and low-rate states.~ Payroll charges and credits 
similarly tend to excess when applied to low base rates, not to men- 
tion that  some of these items amount to flat discounts for the normal 
conditions of certain industries.$ When it is added that  the item 
values, whether per equipment unit  or proportionate to payroll or 
to premium, in no case reflect statistically determined hazard 
quantities, the erratic results o f  schedule rat ing are a foregone con- 
clusion. Transmission charges, alone, in particular establishments, 
have been known to exceed the manual premium calculated to 
cover the total average hazard of the industry. Conversely, the 
working machine credits alone of the Industrial  Compensation Rat- 
ing Schedule may approximate ~he total p remium§--a  contingency 

• This would be true, e. g., o f  flour milllngj stone crushing, and texti le  
manufacturing. 

Incidentally, it may be remarked that the per unit charges discriminate 
unfairly against the small risks, for the payroll exposure per unit of equip- 
ment is apt to be less in small than in large establishments. 

t The specific charges of the Industrial Compensation Rating Schedule, 
e. g., would be nearly twice as great, in proportion to manual premium, in 
Pennsylvania, as in New York. Yet the projectors of that schedule appear 
to have thought that a limited test upon New York risks alone would suffi- 
ciently indicate the premium results in all states, 

$ One story build'ings, e. g., are the rule for foundries, steel mills, and 
stone yards. 

§ The annual premium on a silk mill, at Pennsylvania rates, wou](] prob- 
ably not exceed 65 cents per employee. The credit for general guarding of 
m~chines--to say nothing of point of operation--might easily come to 36 
cents. The maximum credit of 10 per cent. of premium could be obtained 
by guarding one-fourth of the machines. 
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met by the stop limit which gives the same credit for a partly 
guarded plant as for one that complies with the schedule standards 
in all respects, ttence practical application of the schedules pro- 
duces rewards and penalties for industrial establishments that are 
disproportionate to actual hazard variations, and, at the same time, 
yields irregular increases and decreases of premium income from 
the several manual classifications, which increases and decreases 
are unrelated %o any ascertained variation of loss ex-perience. 

These shortcomings would be the less serious if schedule rating 
were subjected to definite statistical control. No one expects 
finished results from first experiments. But it surely is not too 
much to expect that each experiment shall be fully utilized for 
further progress, and this implies that its results shall be quanti- 
tatively determined, both in gross and in detail. We need to know, 
on the one hand, for schedule rated industries as a whole and for 
each importan~ industry group, both the gross premium effect of 
schedule rating and the weight of each scheduled item in producing 
this effect; on the other hand, we need to check hhe loss experience 
on schedule rated risks against the charges and credits developed 
by the schedule. Unhappily, such an analysis of existing schedules 
is not merely wanting, but is even well-nigh impossible. So far 
as the writer is aware, no attempt has anywhere been made to check 
loss experience against schedule rating results, nor have any plans 
been formulated looking to that end--which is to say that insurance 
carriers have not sought to ascertain whether they are receiving, 
or are likely to receive, a quid pro quo for their immense outlays 
upon inspection and rating service.* Of the Universal Analytic 
Schedule we know only the gross premium results, subdivided by 
large industry groups and by size of risk. Of the Pennsylvania 
schedule, alone, do we know the premium charges and credits by 
industries and by items. Even these returns, in both cases, are 
based upon estimated, not audited, payrolls. Yet this meager, 
and sometimes misleading, information is all we are likely ever to 
obtain of any extant schedule. The causes of this untoward situ- 
ation lie quite as much in the defective structure of the schedules 
themselves as in any want of statistical enterprise. 

Inspectlon service is, of course, partly competitive in purpose and its 
cost may properly be charged, in part, to expenses of acquisition. So far  
as inspection is effective for this end the carriers do receive a quid pro quo, 
irrespective of loss results. The statement in the text refers only to the 
ostensible purposes of accident prevention anff equitable rating. 
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To take only the best known example, the structure of the In-  
dustrial Compensation Rating Schedule is such as nearly to defy 
statistical analysis. The several item values are computed upon 
no less than three distinct bases: cents per $100 of payroll, per 
cent. of base rate, and flat amounts per unit of plant equipment. 
To be sure, these various magnitudes, though dissimilar, are not 
actually incommensurate ; all may be reduced to a common de- 
nominator of either rate or premium. Such conversion, however, 
is more than a statistical complication in the way of determining 
the effective weight of specific items; it rests, besides, upon an 
estimated payroll which is always more or less wide of the mark. 
Indeed, the actual method of converting flat charges and credits 
into premium rates offers a direct inducement to misrepresenta- 
tion of payroll, because a very substantial saving may often be 
effected by a shrewdly calculated under- or over-estimate*--a fact 
of which insurance brokers are not slow to take advantage. The 
stop limits present a difficulty of another order, making it impos- 
sible, for example, to prognosticate the effect of a given change in 
working machine credits.~ The obstacles to a realistic test of the 
item values are still more formidable than any yet mentioned, for 
the items themselves, in their present form, do not fit into any 
recognized or practicable classification of accident causes. I t  
would, of course, be feasible to ascertain the total premium results 
of the schedule upon audited policies and to check these results 
against loss experience upon the same risks. Such an analysis, 
however, could only show whether the schedule has adversely af- 
fected premium income as over against loss cost; it would not avail 
for the correction of untoward developments, because it would not 

* An overestimate will be advantageous to the assured wherever there a r e  

many flat charges and few flat credits. Thus upon a true payroll of $100,- 
000 with a $1 rate, flat charges of $150 and percentage or payroll credits 
of 12 cents would give a net rate increase of 3 per cent. I f  the payroll in 
this case were estimated at $150,000, the result would be a net credit of 3 
per cent. At the same time an overestimate of the number of employees 
will increase the credit, or reduce the charge, for the number of working 
machines. On the contrary an underestimate of payroll is indicated' where 
there are few flat charges and many machine credits. 

f This obstacle might be overcome by a count of guarded machines in 
excess of the credit limit. But s~nce the point of operation credits a r e  n o t  

uniform even within a given industry, it would be necessary to keep a 
statistical account of each listed type of machines, which would mean a 
staggering number of cards for a single sizable risk. 

3 
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reveal either the premium effects or the corresponding hazard values 
of the several items which go to make up the schedule. 

The foregoing criticisms are offered in no carping spirit, nor with 
any intent to disparage the very substantial merits of the schedules 
so criticized. On the contrary, it is believed that the deficiencies 
pointed out can be corrected without abandoning the ground al- 
ready gained. These deficiencies, it will have been observed, re- 
late, not so much to the items covered, as to the item values and to 
the organic structure of the schedules. If  the above analysis is at 
all correct, it will be needful: (1) to construct several schedules, 
each appropriate to a single group of related industries; (2) to 
derive the item values for each industry group from statistical ex- 
perience; (3) to relate these values to the total hazard of the in- 
dustry affected in such a way that schedule rate variations shall 
correspond, quantitatively as well as qualitatively, to hazard differ- 
ences, and (4) to devise a structural plan such that the results of 
schedule rating shall be readily amenable to statistical analysis and 
control. The details of such a program are obviously far beyond 
the competence of a mere statistician, yet it may be possible to sug- 
gest a method of procedure for carrying it into effect. 

The first of the suggested steps should not prove extremely diffi- 
cult. Underwriters have long recognized that certain industries 
are closely related to each other in kind and degree of hazard--a 
relationship dependent upon analogy of industrial processes. What 
is needed is a systematization of %he present somewhat rough-and- 
ready groupings by an engineering and statistical investigation of 
component hazards. I t  is believed %ha~ such an inquiry would 
eventuate in a moderate number of groups, each sufficiently homo- 
geneous to be covered by a single rating schedule. 

The determination of item values is a much larger undertaking. 
Mr. Mowbray has proposed the method of sectional pure premiums. 
Whether he has in mind an average pure premium, derived by 
simple addition of the losses and exposures of all states, or a basic 
pure premium computed by the method of law differentials, is not 
altogether clear. Values obtained by the former method would 
evidently be excessive for low rate, and deficient for high rate, 
states, whereas the law differential method, when applied to each 
of a considerable number of accident causes and modified by what 
may be termed partial differentials for different classes of injuries 
- -a  step even more necessary for sectional than for total pure 
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premiums*--would prove extremely laborious. I t  would, moreover, 
yield as many sets of item values as there are law differentials--a 
circumstance which would greatly complicate the application of 
schedule rating. Still less does it appear feasible to determine the 
accident cost per unit of equipment. Such an undertaking might 
present no insuperable obstacles as respects elevators and traveling 
cranes, but, when carried out for the immense number and varievy 
of features which a rating schedule must take into account, it 
would involve, beside all the difficulties of sectional pure premium 
computation, an additional source of error in the shape of inade- 
quate exposures. Mr. Mowbray, indeed, proposes nothing of the 
sort. I f  I have rightly understood his plan he would fix a rate on 
the entire plant payroll for each sectional hazard, as buildings, 
elevators, transmission, working machinery, etc., and would arrive 
at the establishment rate by summation of these sectional rates. 
Assuming that such a plan is workable--upon which question the 
present writer is not prepared to express an opinion--it would be 
necessary to grade the sectional hazards in respect of quantity as 
well as quality. I f  it be granted for the moment that the elevator 
pure premium is the same for shoe factories as for department 
stores, how take account of variations in the number of elevators 
per $100,000 of establishment payroll ? Doubtless, such variations 
could be expressed in the sectional rate-grade, though only, it 
would seem, at the cost of much complexity. 

On the whole, it would appear simpler, and at the same time 
sufficiently accurate for the purpose in hand, to build up a rating 
schedule on the basis of item values expressed as fractions of the 
group pure premium. This would involve merely the determina- 
tion of the number and severity of accidents ascribable to each 
cause, and the assignment of a severity weight to each accident in 
accordance with some standard, scale. The statistical committee 
of the International Association of Industrial Accident Boards 
and Commissions has already proposed such a plan whereby the 
severity of temporary disabilities is to be expressed in terms of 
actual time loss, that of deaths and permanent total disabilities in 

* The total  law differential between New York and Wisconsin, e. g., may 
be taken at  150, but  the ffifferential for medical aid is barely 100, for  tem- 
porary disability benefits about 70, and for  death benefits more than 200. 
Hence the true law differential for  electrical injuries, in the cost whereof 
death benefits greatly preponderate, would be very much different from tha t  
for  hand tool accidents, the cost of which mainly consists in medicM and 
temporary disability benefits. 
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terms of working life expectancy, and that of permanent partial 
disabilities in fractions of permanent total disability, as given, say, 
by the Imbert Scale. Details of this plan have still to be perfected, 
but the task should easily be within the resources of members of 
this Society. Absolute accuracy could not, of course, be claimed 
for such a method of valuation. Yet if the same method were 
applied to the industry group and to each component hazard, file 
relative values should be approximately accurate, and it is only 
relative values which need to be established for the present purpose. 

Purely by way of illustration, the writer has computed, upon the 
basis of Ohio and Wisconsin experience, the cause-group values for 
the manufacturing and, separately, for the wood-working industries 
of those states. I t  is, of course, recognized that the experience 
here used is insufficient and, further, that the statistics themselves 
have not been fully analyzed from the present point of view, so 
that the values had to be derived, in part, by the method of impu- 
tation. Nevertheless, the results for each state agree rather closely 
with the combined results, so that the whole may be taken as suffi- 
ciently accurate for illustrative purposes. The cause groups are 
those formulated by the statistical committee of the International 
Association of Industrial Accident Boards and Commissions, with 
certain minor rearrangements. For schedule making these groups 
could, of course, be subdivided or recombined to such extent as 
might be deemed expedient. I~ will at once appear from the sub- 
joined table that barely one-half of the total hazard in these in- 
dustries is attributable to mechanical causes, even when that cate- 
gory is extended to comprise boilers and other steam-pressure 
apparatus, electrical installation, and railway equipment. On the 
other hand, a fair proportion of non-mechanical accidents arise out 
of remediable conditions of plant and equipment. Thus analysis 
of the Wisconsin data included in the table indicates that 5 per 
cent. of the weighted time loss from falls of persons in the manu- 
facturing industries of that state are due to falls upon stairways, 
25 per cent. to falls from balconies, runways, platforms and trestles, 
18 per cent. to falls into vats, bins and tanks, and 10 per cent. to 
stumbling over obstacles in passageways and falls upon uneven, de- 
fective or slippery floors. When all such allowances are made, 
however, there will still remain a large number of accidents which 
cannot be definitely related to specific items in a rating schedule, 
though they may be taken account of in arriving at the value of 
:safety organization and education. 
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I~ELATIVE IMPORTANCE OF ACCIDENT CAUSES IN INDUSTRIES ~UBJECT TO 

SCHEDULE RATING AS MEASURED BY THE NUMBER AND SEVERITY 

OF ACCIDENTS ASCRIBED TO EACH CAUSE.* 

Causes. 

All causes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

All machinery . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Prime movers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Transmission apparatus . . . . . . . . . . . . . . . . . . . . .  
Working machinery . . . . . . . . . . . . . . . . . . . . . . . . .  
Elevators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cranes and conveyors . . . . . . . . . . . . . . . . . . . . . . .  

Boilers and steam pressure apparatus[] . . . . . . . .  
Vehicles, power and animal¶ . . . . . . . . . . . . . . . . .  
Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Explosives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Conflagrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Hot, corrosive and poisonous materials . . . . . . . .  

Falls of persons . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Stepping on or bumping against objects . . . . . .  
Falling objects . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Hand tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Objects being handled** . . . . . . . . . . . . . . . . . . . .  
Other causes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

All Manu- 
faeturing.~ 

I ioo.o 
47.1 

1.5 
7.8 

24.5 
6.6 
6.8 

.8 
3.3 
1.6 

.6 

.3 
6.4 

12.1 
2.5 
6.6 
5.4 

12.7 
.8 

Wood 
Working.$ No. 

100.0 1 
I 

51. 2 

1.0 3 
9.0 4 

37.5 5 
2.5 6 
1.0 7 

.5 8 
1 .5  13 
1.0 9 
0.0 10 
0. 11 

.5 12 

12.5 14 
3.5 15 
8. 16 
4.5 17 

15.0 18 
2.0 19 

* Based upon work accidents in Wisconsin, July 1, 1912~ to Dec. 31, 1914, 
and in Ohio~ Jan.  1, 1914, to June 30, 1915. The statistics were taken from 
the official reports of the industrial commissions of those states, supple- 
mented by some special analyses for which the writer is indebted to Messrs. 
F. C. Croxton and W. H. Burhop. 

The weighting system employed is explained' in the BulZeti~ of the In- 
dustrlal Commission o£ Wisconsin issued August 1, ]915, and entitled ~'In- 
dustria] Accidents ."  

The percentages given represent total accident weight (number of acci- 
dents by severity weight of each). 

Based upon 44,386 compensatable accidents--i ,  e., accidents which caused 
death, permanent disability, or temporary disability for more than one week. 

$ Based' upon 5,092 compensatable accidents as above defined. 
[I Includes explosions of and escape of steam and hot water from, but ex- 

cludes other boiler-room accidents. 
¶ Includes falls of persons from, while in motion. Probably includes 

also some accidents improperly charged to manufacturing classifications. 
§ Excludes objects dropped in carrying, lifting, 10adiBg or unloading. 
** Includes hand truck accidents, and all accidents in carrying, lifting, 

rolling, loading, unloading, or other handling of objects, all without the use 
of mechanical or animal power. 
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Structurally, the scheme herein suggested would follow the coal- 
mine rating schedule of the Associated Companies. Substandard 
features of the given establishment would be graded in deficiency 
points whose relative weights would be fixed by the cause-group 
values already explained. The schedule rate of the establishment 
would then be determined by the formula: 

X 
R = B ( 1 - U ) + U B  r ,  

where R is the establishment rate, B the basis rate, U the maximum 
allowable discount (in per cent. of base rate), X the number of 
deficiency points developed by the establishment in question, and 
L the normal number of such points for the industry group. The 
items in respect to which risks would be graded might be much the 
same as in the existing schedules, save that their values would be 
expressed in points convertible into percentages of base rate. The 
device of the normal allowable points of deficiency, or the number 
of deficiency points equivalent to base rate, is introduced to secure 
a balance of premium increases and decreases upon schedule rated 
risks. Normals for each industry group would, of course, be de- 
termined statistically, by analysis of actual inspection reports. Such 
determination, however, would be corr~oaratively a simple matter ; 
it is even probable that existing inspections would afford sufficient 
data for the purpose. 

The practical operation of such a schedule may conveniently be 
illustrated from the treatment of the machine hazard in wood-work- 
ing establishments. The tentative table of values already recited 
indicates that working machines comprise 37.5 per cent. of total 
hazard in this group of industries, or 37.5 charge points in a total 
of 100. The working machine charges of a particular risk would 
then bear such ratio to 37.5 points as the number of unguarded 
machines per 100 employees bears to the normal proportion of work- 
ing machines in the classification to which the risk belongs. Alge- 
braically the computation may be expressed: 

WM 
• 1 O0 W M  

N = 37.5 L W M  - 37.5 L~WM' 

100 

where ~ is the number of machine charges (in points), WM/100 
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the actual number of working machines per 100 employees, and 
LWM/IO0 the normal proportion for the classification. In com- 
puting the ratio, WM/IO0, a completely guarded machine should 
count for only a fraction (say one-half) of the full machine hazard. 
Similarly, separate allowance might be made for guarding at the 
point of operation, as distinguished from general guarding. I t  
might even be feasible to assign different weights to different types 
of machines, so that a square-head jointer, e. g., would count for 
more than a turning lathe. These, however, are matters of engi- 
neering detail. The distinguishing feature of the proposed metho~l 
of treatment is that all phases of working machine hazard--type of 
machines, quality of guarding and amount of equipment per umt 
of exposed payroll--sum up in a single ratio to total hazard of the 
industry. Sash, door and blind establishments, e. g., grade all the 
way, in character of operations and of output, from planing mills 
to furniture factories. Under the proposed plan, mill "A," with 
the full classification number of working machines (92 per 100 em- 
ployees) would receive the full charge of 37.5 points if all machines 
were unguarded (N~°~2 3~.5), and one-half charge, or 18.75 
points, if all machines were completely guarded (N~46~2  37.5). 
Under the like conditions mill "B," which has only 69 machines 
per 100 employees, would carry, respectively, 28~ and 141,/16 points 
[ N ~  6~2 37.5 and N ~  69~/92 37.5]. That is to say, the machine 
charge ratio between the two plants is the same when both are com- 
pletely guarded as when both are wholly unguarded: t~e premium 
rate expresses the quantitative relationship in mechanical hazard. 
The like result, obviously, cannot be predicated of any existing 
schedule. 

It  is believed that the method above sketched for the rating of 
working machines could be applied as well to transmission ap- 
paratus; perhaps also to traveling cranes, elevators, and certain 
other hazard features. Other hazards, apparently, could only be 
measured by the unit method; such, for instance, are defective 
floors, unrailed stairways and unprotected balconies. Some fea- 
tures, lastly, and those not the least conseqnential, would probably 
be subsumed under the somewhat vague captions of safety organi- 
zation and safety measures, whereof no statistical valuation appears 
to be possible. In short, neither the plan herein outlined, nor 
any other yet proposed, would altogether do away with judgment 
values. The hazard of a guarded as compared with an unguarded 
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punch press, of individual motor drive as compared with shaft 
transmission, or of a variety shaper as compared with a belt sander 
or a buzz saw, the accident prevention value of toe boards per 100 
feet of overhead balcony, or the accident insurance cost of a hole in 
the floor, can never be mathematically determined. The suggested 
plan, however, would limit the function of personal judgment, exq 
cept in the realm of so-called "moral" hazards, to fixing the rel- 
ative weights of individual items within a group whose total weight 
is statistically determined. 

It  has already been intimated that the method of rating by specific 
hazard values will not hold for such features as safety organization 
and education, first aid provisions, character and permanence of the 
working personnel, methods of work, shop discipline, and whatever 
else may be comprised within the undefined limits of "moral 
hazard." I t  cannot be safely assumed, as was done in formulating 
the coal-mine schedule, that these features of plant management 
affect only that residue of accident causes for which definable condi- 
tions of plant and equipment fail to account. On the contrary, 
these intangible elements affect for good or ill every source of acci- 
dental injury. For that very reason, their value, though unques- 
tionably large, is indeterminate: they cannot be isolated in a given 
establishment, nor can their results be satisfactorily compared from 
establishment to establishment on the "other-things-equal" assump- 
t ion-other  things are never equal in the requisite degree. Moral, 
or, to borrow Mr. Mowbray's expressive term, morale, hazards, do 
not lend themselves to objective determination by a rating inspec- 
tor; they must be graded, if at all, by more or less arbitrary indicia 
whose validity rests upon personal judgment. When it is added 
that the total weight of the moral hazard group, no less than the 
relative weight of each specific indicium, is almost wholly a matter 
of personal judgment, i~ will appear that these hazards can scarcely 
be fitted into a rating schedule based upon analysis of accident 
causes. On the whole, it would appear preferable to measure es- 
tablishment morale by means of experience rating, and to take ac- 
count in schedule rating only of conditions which can be ascertained 
by inspection and the approximate values of which can be derived 
from accident statistics. 

To recapitulate : I t  is proposed to construct several industry-group 
schedules, each limited to such tangible hazards as can fairly be 
graded by inspection, to derive the premium values of these hazards 
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from accident statistics, and to apply the values thus determined to 
the grading of individual risks by means of score points which shall 
bear a simple ratio to classification basis rates. These proposals, 
though they may be new in their present application, are by no 
means novel in themselves. In essentials, the scheme above out- 
lined is taken bodily from the coal mine rating schedule of the As- 
sociated Companies. What is here attempted is to show that a 
schedule of the same type can be adapted to manufacturing indus- 
tries and that this type of schedule, more nearly than any of the 
existing systems, would fulfill the fundamental requirements of 
schedule rating: namely, effectiveness for accident prevention, equi- 
table rate adjustment and facility of statistical control. 

1. As a stimulus to accident prevention the suggested scheme 
should prove not less effective than the best existing schedules. Not 
only would it possess the same features of definite standards, specific 
enumeration of defects, and direct pecuniary incentive; it would set 
a more adequate value upon the major hazards, and it would allow 
full credit only for full compliance with the prescribed requirements. 

2. Since the item values of the suggested schedule would be pro- 
portionate to hazard weights in the particular industry group, and 
~ince the establishment rate produced by the application of these 
item values would express the actual degree of compliance or non- 
compliance with prescribed safety standards, the resultant premium 
increases and decreases should bear a tolerably close and uniform 
relation to establishment hazard. That the proposed plan would 
afford an exact measure of hazard differences between establish- 
merits, even as respects the hazards taken into account, cannot, of 
course, be pretended. It should, however, give a far closer approxi- 
mation to such a result than can ever be attained by a rating sys- 
tem built upon judgment values. 

3. Lastly, the structure suggested is such as to facilitate intelli- 
gent control. Inasmuch as all item values would be equivalent to 
percentages of basis rates, the premium effect of each item could 
readily be determined. The values themselves could be revised 
whenever necessary from later statistical experience and the pre- 
mium results of such revision could be predicted with reasonable 
accuracy. The same remark would hold equally of the normal de- 
ficiency points for each industry group. These normals, indeed, 
would afford the readiest means of maintaining a balance of pre- 
mium increases and decreases, for any excess or deficit could ob- 
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viously be wiped out by changing the value of either U or L in the 
formula R~-B(1-- U) -~ UB(X/L). This high degree of flexi- 
bility is not least among the merits of the proposed hazard grading 
schedule. No system of prospective rating, not even the basis rates 
themselves, will ever achieve a perfect balance of projected with 
realized losses. To say nothing of inadequate exposures and of 
errors of judgment or of computation, accident rates are ever fluc- 
tuating from causes which cannot be foreseen. Whence the neces- 
sity that every element of rate making, whether for risk classes or 
for individual risks, shall be kept under continued statistical obser- 
vation and control. 

This paper has already so far overpassed reasonable grounds that 
any consideration of experience rating must be deferred to a later 
occasion. 
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NOTE O1~ AN APPLICATIOI~ OF BAYES '  RULE n~ T H E  

CLASSIFICATIOI~ OF HAZARDS IN ]~]XPE-- 

RIENCE RATING.  
i 

BT 

A._~NE FISHER. 

In a recent review in the Journal of the Royal Statistical So- 
ciety of my treatise on "The Mathematical Theory of Probabil- 
ities" under the discussion of the sixth chapter, dealing with 
Bayes' Theorem, the reviewer states" 

"Upon the whole we a~ee with Mr. Fisher's conclusions re- 
specting the theorem, but we should need much space to define our 
exact measure of agreement. We may, however, remark that the 
real value of Bayes' principle seems to reside in its application to 
the study of consistency, that is to say to the problem of determin- 
ing whether two or more samples can properly be regarded as hav- 
ing been derived from one and the same ' universe.' This aspect 
of the matter has not engaged Mr. Fisher's attention." 

This suggestion of a further--although not new--application of 
the famous and often misused Rule of Bayes is of some value in 
classifying hazards inside various industries in workmen's com- 
pensation, and I gladly take the opportunity to extend my discus- 
sion of the principle as originally developed in my book, especially 
in view of the fact that this renowned theorem has received very 
little attention among actuaries, mostly due to a completely false 
conception of the true Rule of Bayes as given in the usual discus- 
sions under what is known by the ambiguous name of "inverse 
probability." 

Starting from first principles we have observed a certain event, 
E, the probability of which is unknown, to have happened m and 
failed s - - m  times in s total trials (samples). Using the principle 
of equal distribution of ignorance as the basis of our calculations, 
merely assuming that all possible events are., in the absence of any 
grounds for inference, equally likely, the probability that the event, 
~,  will occur in a following trial (i. e., in the s-t-1 trial) is ex- 
pressed by the integral: 
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P = [.~ly'~+1(1- y)'-'~dy ] -- [ fo~y'~(1- y)~-~dy" 
(See Fisher, "Probabili t ies," pages 72-74.) 
The probability that the event, 1% will occur n times and fail 

t - - n  times in a second series of t total trials (order of happening 
of the individual events being immaterial) may then be expressed 
as follows: 

Lt f o  lYre+n( 1 -- y),-,,,+t-ndy 
P " ' " )  - [n i t  - n ym(1 - y)'-"dy 

Letting n assume all in te~a l  vMues from n-~-0 to n ~ t, we get 
the various probabilities that E will happen 0, 1, 2, 3 . . .  or t times 
in the second series of t trials. The sum of all those probabil- 
ities must necessarily equal unity as some one of those combinations 
is bound to occur. Hence we have: 

i,~=O 

The values of P(,.~) for various integral values of n are easily 
computed from the table of Degen. (See Fisher, "Probabilit ies," 
page 101.) 

The great practical value of the formula lies in its application to 
test whether two samples may be regarded as belonging to the same 
type or universe. A few illustrations will better serve to illustrate 
this statement. 

Example / . - - T h e  Danish physician and biologist, Dr. Pertain, 
in his "Te tanuss tud ie r"  gives the following observations on treat- 
ment of tetanus (lockjaw) by means of serum. One hundred 
ninety-nine cases of tetanus were not treated with the serum and 
only 42 or 21 per cent. were cured. Another sample of 189 cases 
were treated with the serum and 80 or 42 per cent. were cured. 
The question is now: Is the variation due to sampling, or would it 
be reasonable to assume that the serum has been favorable ? 

Se re  s ~ 199, m ~--- 42, t ~ 189, n ~ 80. 
Substituting these values in the formula we have, using Degen's 

Table : 
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log 1122~ 202.9945390 log [389=  840.2439992 
l o g l 2 6 6 =  531.1078500 log[ 4 2 =  51.1476782 
log l 2 0 0 =  374.8968886 log1157= 278.0692820 
log1189= 349.7071362 log 1 80----- 118.8547277 

1458.7064138 log 1109= 176.1595250 
1464.4752121 

or log P(,89, 80) = 6"  2312192, P(,8~. 80) = • 000001703. 

Hence the probability that the two samples are identical is about 2 
in a million, or we may say with certainty that the serum has been 
beneficial. 

Example 2.--A certain tannery with a payroll of 1,008,000 has 
shown a loss during the year of 8,000. Another tannery with a pay- 
roll of only 251,000 has in the same year shown a loss of 3,000. 
Would it be reasonable to assume that the second plant was inferior 
to the first in safety protection ? I have no doubt that many of 
our so-called "practical" safety experts would jump to the conclu- 
sion that on the strength of those figures the second plant had 
shown a safety standard of 50 per cent. less than the first plant, the 
loss ratio being 12 per 1,000 as against 8 per 1,000 of the first plant. 
Now let us see how the same problems look in the light of the theory 
of probabilities. Choosing 10,000 as the unit of payroll and 1,000 
as the unit  of losses, we have here a neat little problem in chance, 
worded as follows. A first sample of 100 observations showed 8 
successes, what is the probability that a second sample of 25 ob- 
servations will give 3 successes ? 

The formula gives 

( s = 1 0 0 ,  m = 8 ,  t = 2 5 ,  n-----3). 

log[ 1 1 ~  7.6011557 log 1126=211.3751464 
log 1114=186.4054419 log[ 8 =  4.6055205 
log [101=159.9743250 logl 92=149.0947650 
log[ 2 5 =  25.1906457 log I 3 ~  0.7781513 

379.1715683 log[ 2 2 =  21.0507666 
379.9043498 

Hence log P(2~.3) = 1 • 2672185, or P(~5,3) = • 185020. 

In  other words, we may expect that the loss will be 12 per 1,000 
in about 19 in 100 cases, by no means a rare occurrence. "Safety 
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experts"  please take notice and don't make rash conclusions, as it  
is quite probable that the apparent increase in hazard simply is due 
to random sampling. 

I give below a complete tabulation of the probabilities of P(.,~,.) 
for various values of n from 0 and upwards. 

When s ~--- 100 and m ~--- 8 

6 
7 
8 
9 

10 
11 
12 
13 

14--25 

n P{2~,a) 
0 .126823 
1 .243890 
2 .25~300 
3 .185020 
4 .107117 
5 .051757 

.021565 

.007910 

.002589 

.000763 

.000203 

.000049 

.000011 

.000002 

.000000 

The above table shows that we can expect a loss of 3,000 or more 
in a sample of 250,000 in about 39 out of 100 cases, such excessive 
loss being due entirely to random sampling (chance) and not due 
to other influences. 

Fitt ing the above data to a Charlier B curve (Poisson-Charlier 
Frequency Curve) we obtain, as will be seen from the accompanying 
figure, a decidedly skew distribution, indicating once more how 
careful we must be in using a normal Gaussian distribution in com- 
pensation work. 

I could go on and quote number upon number of fallacies of 
medical health officers and actuaries who with truly procrustean 
efforts attempt to verify a pet theory of their own by samples too 
small to be representative. I t  is, I am sure, only the mathematically 
trained statistician who will be able to tell whether deviations from 
standard rates are the result of random sampling or due to truly 
representative causes. When preferential rate-making just now is 
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in such vogue in American assurance circles, I can but apply a 
friendly warning to the statisticians and actuaries to be extremely 
careful and, before making a final decision, to submit the data to a 
painstaking mathematical analysis, which again should be under- 
taken only by the properly trained expert. 

.25 

,20, 

.15 

.I0, 

.05. 

Mr. Mowbray, as well as Mr. Woodward, have mentioned the im- 
portance of chance variation in compensation rate making. Un- 
fortunately only a few members of this Society seem to recognize 
the important bearing this has upon the whole subject of rate mak- 
ing, as well as the fact that such variation clue to random sampling 
can be treated by mathematical methods only. Although the above 
application of some of the most elementary theorems in the theory 
of probabilities constitutes only a modest attempt to show what can 
be accomplished by such methods, I have the impression that my 
deductions will from many sides be viewed as having no "prac- 
tical" bearing on compensation rates. Personally, I feel that this 
little word "practical" has been greatly abused by many statis- 
ticians and the gibe--alas only too common--that mathematical 
statistics is of theoretical interest only, is not justified. The engi- 
neer and the chemist use mathematics in nearly every branch of 
their work. Yet, nobody accuses them of being impractical, not 
even when the telephone engineer employs the higher criterions of 
probabilities in estimating the future revenues of a specified group 
of subscribers. Modern electrical and chemical engineering rest 
on essential mathematical foundations. Where would electrical 
engineering be to-day without the aid of the mathematical re- 
searches of a Fourier, a Helmholtz, a Hertz, a Maxwell or a Kelvin ? 
Lord Kelvin once said that "there is no part of mathematics the 
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engineer might not apply." I for one believe that this holds true 
to a still greater extent for statistics. Many a time I have had 
occasion to feel the limitations of my elementary mathematical 
training in certain statistical problems where a thorough knowledge 
of the higher methods of modern mathematical analysis would have 
carried me over the difficulties. 

The day may not be so very far off when the practical statistician 
will be required to have a thorough mathematical training. By 
this I do not mean that the statistician must be a pure mathe- 
matician. Statistics must be handled wi th  mathematics, not as 

mathematics. Herein lies often the danger of the pure mathe- 
maticians who often lose sight of the fact that mathematics is only 
a tool--although a very powerful one-- in  statistical analysis. This 
danger has been shown in the conventional and absolutely errone- 
ous method of presenting and applying Bayes' Rule in most of those 
American universities I have had occasion to visit. Only through 
a mutual understanding between tile statisticians and the mathe- 
maticians such errors in application of method to practical prob- 
lems may be avoided. I t  is up to the statisticians to take a more 
conciliatory view towards the introduction of mathematical meth- 
ods in statistics instead of taking a suspicious, if not actually acri- 
monious and ignoring attitude towards the lonely little band of 
students who attempt to reach a mutual understanding with the 
mathematicians. Such an understanding does not exist and seem- 
ingly there is a wide, and so far unbridged, gap between the mathe- 
maticians and the statisticians. What we actually need is an 
" e n t e n t e  cordiale." 



TE]~fPORARY A N D  P E R ] t I A N E N T  D I S A B I L I T Y  RESERVES.  4 9  

TEltIPOltAtlY AND PERI~'[ANENT DISABILITY ~ESERVES. 

BY 

MILES M. DAWSON. 

The movement to increase the percentage of earned premiums 
charged~as the claim reserve under workmen's compensation pol- 
icies from 55 per cent. to 60 per cent. immediately and to 65 per 
cent. two years from I)eeember, 1916, at latest indicates, perhaps, 
anew the utter unsuitability of this method and the improbability, 
amounting indeed to impossibility that it will assure solvency, even 
though these reserves are held. 

I t  may be we]], in consequence, to consider in what manner this 
troublesome question may otherwise be dealt with and especially in 
what manner it has been successfully dealt with, elsewhere. 

Our debt to the State Insurance Fund (Rijksverzekeringsbank) 
of Holland is already great, since it has supplied us the data by 
means of which to compute the value of annuities terminable upon 
remarriage. I t  again lays us under obligation, however, by supply- 
ing a basis for setting up reserves prior to the determination of 
how the disabled workunen will emerge, i. e., restored, permanently 
totally disabled, permanently partially disabled or dying in conse- 
quence of the accident. Before hitting upon this method the 
managers of the Fund made, as they put it, "several attempts at 
a general and direct solution of tile problem, all of which proved 
unsuccessful " ;  in consequence of which the following course has 
been adopted. 

As regards payments under disabilities less than one month old, 
the aggregate to be paid for the first month is usually known before 
the valuation is in fact made and the number who will have been 
disabled more than one month is known, together with the number 
of months elapsed and the amount per diem of the disability bene- 
fits. These for purposes of the valuation are listed as follows: 

These are the present values, according to file experience of the 
State Insurance Fund, taking into account all the financial contin- 
gencies, e. g., recovery, partial or total permanent disability, or 
death as a result of the accident. 

4 
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M o n t h s  S ince  N u m b e r  S t i l l  A g g r e g a t e  pe r  Remerve p e r  $ I . 00  
Acc iden t .  ~ n t l t l e d .  D i e m .  pe r  D i e m .  T o t a l  Rese rve .  

1-2 
2-3 
3-4 
4-5 
5-6 
6-7 
7-8 
8-9 
9-10 

10--11 
11-12 
12-13 
13-14 
14-15 
15-16 
16-17 
17-18 
18-19 
19-20 
20-21 
21-22 
22-23 
23-24 
24-25 
25-26 
26-27 
27-28 
28-29 
29-30 
30-31 
31-32 
32-33 
33-34 
34-35 
35-36 
36-37 
37-38 

464.00 
957.00 

1,322.00 
1,624,00 
1,876.00 
2,093.00 
2,286.00 
2,451.00 
2,589.00 
2,708.00 
2,814.00 
2,906.00 
2,988.00 
3,063.00 
3,134.00 
3,199.00 
3,261.00 
3,317.00 
3,367.00 
3,410.00 
3,445.00 
3,472.00 
3,502.00 
3,529.00 
3,559.00 
3,590.00 
3,621.00 
3,641.00 
3,655.00 
3,663.00 
3,666.00 
3,671.00 
3,678.00 
3,688.00 
3,705.00 
3,724.00 
3,747.00 

The law of Holland provides for benefits to dependents nearly 
the same as under the New York Law and also for the payment of 
total disability benefits during total disability but not for the fixed 
term payments for certain forms of partial  disability. On the 
whole, however, these figures might  serve for New York business, 
in case the experience as to recovery, emergence into partial or into 
total permanent disability or death would be the same or very 
nearly the same here as in Holland. I t  should not widely differ. 

From the cases so valued in Holland, however, all cases which 
have meanwhile been determined by the medical officers to be per- 
manently disabled, either totally or partially, are eliminated and 
separately valued by means of annuities. The rule is so to classify 
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the case if " t h e  medical officer declares that a change (increase or 
decrease) in the degree of incapacity is impossible within the lapse 
of a year." 

All such cases are valued by an annuity table, so computed as to 
represent " t h e  average rate of diminution of an annuity, first, by 
mortality among permanently disabled workmen, second by reac- 
tivity (i. e., recovery), third by decrease or increase of degree of 
incapacity." These factors have been provided for 11 years suc- 
ceeding the injury and arc, in practice, supplemented beyond that 
period by mortality factors only. Tables of values of annuities 
corresponding wifll these can readily be prepared, merging into the 
Danish Survivorship or any other suitable table after the lapse of 
the eleven years. 

The preceding table presents the factors which the State Insur- 
ance. Fund of Holland uses for the computation of file value of 
total and permanent disabilities, taking into account ~11 of the ele- 
ments of risk. They are used in a manner similar to the probabil- 
ities of survival in computing ordinary annuity values. 

When S > 11 the value of ~+~, s may be found by means of the 
formula: 

u~+~, s~---u(~,,_~z)÷11 , 11. 
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ABSTRACT OF THE DISCUSSION OF THE PAPERS READ AT 

THE PREVIOUS ]~EETING. 

SHOULD THE COMPENSATION PREMIUM REFLECT THE EXPERIENCE 

OF THE INDIVIDUAL RISK ,P--WINFIELD W. GREENE. 

voL. zL F~OE 347. 

THE EXPERIENCE RATING OF WORK:MEN'S COMPENSATION R I S K S . ~  

JOSEPH H. 1.:VOODWARD. 

VOL. I~ PAGE 356. 

WRITTEI~ ~ DISCUSSION. 

: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 
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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. 



DISCUSSIOI7. 6 5  

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 
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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. 
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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. 
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CURRENT NOTES. 

Westergaard on the Scope and Method of Statistics. 
In the September, 1916, nulnber (Vol. XV, No. 115) of the 

Quarterly Publications of the American Statistical Association, 
Professor I-Iarald Westergaard, dean of Scandinavian statisticians, 
has an inspiring message for his American co-workers. A careful 
reading of his article reveals what one may well expect of the Scan- 
dinavian School, a blending, a reconciliation of the severely de- 
scriptive, encyclopedic statistical methods of the Germans with 
the, perhaps, over-emphasis of the modern English School upon 
mathematical analysis of statistical data. The American bystander 
ill this bloodless conflict should welcome any effort for stabilizing 
the field of the preparation and analysis of statistical data; recent 
attempts to evolve a systematic course of instruction in the ele- 
ments of statistics for assoeiateship examinations in this Society 
brought out clearly the imperative need of some connected discus- 
sion of statistical conceptions and practical methods which would 
adequately cover the field. 

Professor Westergaard's article may stimulate such effort on the 
part of American statisticians. In this connection, it may be well 
to indicate that a translation of Westergaard's "Theory of Sta- 
tistics," 1915 Danish text, would go far toward supplying this 
need until such time as American experience shall warrant a state- 
ment growing out of American needs. 

Insurance Company Studies Siclcness in. Typica~ Amer~cem 
Commun.ities. 

The l~etropolitan Life Insurance Company has issued a pre- 
liminary report on the findings of its sickness survey of Boston, 
~Iassachusetts, during the two weeks beginning July 16, 1916. 
Three previous surveys, published as reprints by the 17nited States 
Public Health Service, are available for distribution. Copies may 
be secured upon application to the company. 

Comparability of Accident Mortality StaHstics. 
The report of file American Public Health Association com- 

mittee on the accuracy of certified causes of death, rendered at the 
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meeting in October 1916~ is of considerable interest to students of 
accident mortality statistics. The accident statistics of popula- 
tions have been used in the general study of the accident problem, 
as in ttoffman's "Industrial Accident Statistics," and any im- 
portant conclusions on the methods of preparing these statistics 
should be brought to the attention of accident statisticians. 

The committee considered each of the titles in the International 
List of Causes of Death, 1909 Revision, and submitted critical 
comment upon the titles and the subordinate terms classified under 
such titles. For causes of death, code numbers 155-186--External 
Causes, the committee examined the terms usually classified under 
the titles and recommended a separate tabulation of such deaths 
as were dependent upon the occupation of decedent. The com- 
mittee also consulted with a representative of the committee on 
statistics of the International Association of Accident Boards and 
Commissions, and sought to have the systems of accident nomen- 
clature and classification established by each com~ni~tee practically 
uniform as to inclusions and forms of tabulation. The report of 
the committee may be had as Public Health Reprint No. 363, Re- 
ports of the United States Public Health Service, September 22, 
]916. 

Medical and S.urg~ca~ Statistics of the French Army. 
Under the direction of Dr. 5acques Bertillon, formerly chief sta- 

tistician of the city of Paris, the French ~Iinistry of War is com- 
piling the statistics of wounds to French and Allied so]alters in 
the present European War. Classifications for character of injury, 
extent of disability, part of body affected, and other items have 
been prepared and the tabulation of the data is proceeding. It is 
hoped that valuable information will be obtained on the character 
and nature of wounds in respect of duration and nature of treat- 
ment, the results of surgical operations, etc. 

Compensation Statistical Plan and Manual CTassificatlons Code. 
For the past several years the National Workmen's Compen- 

sation Service Bureau has been developing a comprehensive plan 
for the compilation of workmen's compensation statistics. This 
plan is now in nse not only in the offices of Bureau companies, but 
also in the offices of several Non-Bureau companies interested in 
casualty statistics. I t  has, ~rthermore, been discussed by corn- 
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mittees interested in ~;he problem of uniform compensation sta- 
tistics and has served as a basis for many decisions of such com- 
mittees. It  is believed to be the most complete scheme for the com- 
pilation of workmen's compensation experience that has yet been 
devised. Copies may be secured from the Bureau (13 Park Row, 
New York) at the rate of 75 cents per copy. 

The Manual Classifications Code, which has been specially ar- 
ranged for the convenience of statisticians, may be obtained for the 
price of 60 cents per copy. 

Insurance Company Publishes Cancer Monograph. 
The Prudential Insurance Company has published Frederick L. 

ttoffman's "The ]~Iortality from Cancer throughout the World." 
The work was compiled primarily to "facilitate the statistical study 
of the cancer problem throughout the world." The volume totals 
over eight hundred pages of text and tables. In the text Mr. tIoff- 
man discusses in turn: the statistical method in medicine, the sta- 
tistical basis of cancer research and other technical considerations. 
The first two chapters would serve as a text for all elementary 
understanding of the aims and purposes of statistics as applied to 
problems of disease study generally. The cancer experience of the 
German invalidity funds, the connection between cancer and pre- 
disposing injuries to bodily tissue, and other observations on cancer 
as an occupational disease are of interest to members of the Society. 
The book is distributed only to reference libraries and to students 
of the cancer problem. 

Richard Brodin is the actuary of the United Life and Accident 
Insurance Company. 

Arthur H. Craig is assistant secretary of the National Auto- 
mobile Underwriters Conference. 

Everett S. Fallow has been appointed assistant actuary in the 
casualty department of the Travelers Insurance Company. 

Fred S. Garrison has been elected assistant secretary of the 
Travelers Indemnity Company. 

James W. Glover prepared the "United States Life Tables, 
1910," which has been issued by the Bureau of the Ceus~ls. 

Edward S. Goodwin has resigned as statistician of the Travelers 
Insurance Company to become associated with tl~e banking house of 
F. R. Cooley and Co. in the direction of a statistical department. 
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Carl M. ~ansen is the managing director of the Pennsylvania 
~utual  Liability Association. 

L. O. l~odgkins is now secretary an4 general manager of the 
National Automobile Underwriters Conference. 

Edwin W. Kopf has been appointe~ assistant statistician of the 
Metropolifan Life Insurance Company. 

G. F. ~fichelbacher, at present statistician, has been appointed 
actuary of the National Workmen's Compensation Service Bureau. 

James F. Mitchell has resigned as secretary of the ~aryland 
Casualty Co. to become first assistant United States manager of 
the General Accident Fire and Life Assurance Corporation. 

~embers are requesCed to send to the Editor items for publica- 
tion under Current Notes. 
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Automobile Underwriters Conference, 80 Maiden 
Lane, New York. 

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

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

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

Daly, Thomas F., President, Capitol Life Ins. Co., 
Denver, Col. 

Dawson, Alfred B., Office of Miles M. Dawson, Con- 
sulting Actuary, 141 Broadway, New York. 

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

De Kay, Eckford C., Recorder, New York Ins. Dept., 
165 Broadway, New York. 

Dearth, Elmer H., President, Manufacturers and 
Trades Casualty Co., 819 Dime Bank Bldg., De- 
troit, Mich. 

Deutschberger, Samuel, Chief Examiner, Under- 
writers' Association Bureau, New York Ins. Dept., 
165 Broadway, New York. 

Dickey, D. R., Statistician, Casualty Co. of Amer- 
ica, 68 William St., New York. 

Downey, E. H., Special Deputy, Insurance Depart- 
ment, Harrisburg, Pa. 

Dublin, Louis I., Statistician, ]X{etropolitan Life 
Ins. Co., 1 ~Iadison Ave., New York. 

Dunlap, Earl 0., Actuary, Pittsburgh Life & Trust 
Co., Pittsburgh, Pa. 
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Feb. 19,1915 
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May 26, 1916 

Feb. 25, 1916 

Feb. 19, 1915 
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May 19,1915 
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f 

Oct. 22, 1915 

Egbert, Lester D., Fidelity & Casualty Co., 99 Lib- 
erty St., New York. 

Epsteen, Saul, Wiggins, Col. 
Fackler, David Parks, Consulting Actuary, 35 Nas- 

sau St., New York. 
Fackler, Edward B., Consulting Actuary, 35 l~assau 

St., New York. 
Fallow, Everett S., Assistant Actuary, Casualty 

Dept., Travelers Ins. Co., Hartford, Conn. 
Farrer, Henry, Statistician, Hartford Accident & 

Indemnity Co., Hartford, Conn. 
Fay, Albert H., S~atistician, U. S. Bureau of Mines, 

Washington, D. C. 
Fellows, C. W., Manager, State Compensation Ins. 

Fund, 525 Market St., San Francisco, Cal. 
Fisher, Arne, Prudential Ins. Co. Newark, N. J. 
Fitch, Frank M., Auditor, Hartford Steam Boiler 

Inspection & Ins. Co., Hartford, Conn. 
Flanigan, James E., Assistant Actuary, Equitable 

Life Ins. Co., Des Moines, Iowa. 
Flynn, Benedict D., Assistant Secretary, Travelers 

Ins. Co., Hartford, Conn. 
Fondiller, Richard, State Industrial Commission, 

230 Fifth Ave., New York. 
Forbes, Charles S., Secretary Liability Department, 

Casualty Company of America, 68 William St., 
New York. 

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

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

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

Furze, Harry, Comptroller, Globe Indemnity Co., 45 
William St., New York. 

Garrison, Fred S., Assistant Secretary, Travelers 
Indemnity Co., Hartford, Conn. 

Gary, Theodore E., Vice-President and Secretary, 
Fidelity & Casualty Co., 92 Liberty St., New 
York. 

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

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

Gould, William H., Consulting Actuary, 25 Church 
St., New York. 

Graham, George, Actuary, Missouri State Life Ins. 
Co., St. Louis, Mo. 
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Oct. 22, 1915 
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Oct. 27, 1916 

Oct. 22, 1915 

Oct. 22, 1915 

f 

f 

Oct. 22, 1915 

Oct. 22, 1915 

Feb. 25, 1916 

May 19, 1915 

Oct. 22, 1915 

t 

Graham, T. B., Metropolitan Life Ins. Co., 1 Madi- 
son Ave., New York. 

Graham, William J., Superintendent of Group-In- 
surance, Equitable Life Assurance Society, 120 
Broadway, New York. 

Grandfield, Robert E., Secretary, Industrial Acci- 
dent Board, 1 Beacon St., Boston, Mass. 

Greene, Winfield W., Actuary and Insurance Man- 
ager, State Industrial Commission, State Capitol, 
Denver, Col. 

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

Hammond, H. Pierson, Actuary, Connecticut Ins. 
Dept., Hartford, Conn. 

Hansen, Carl M., ~{anaging Director, Pennsylvania 
Mutual Liability Assn., :Huntingdon, Pa. 

:Hardy, Edward R., Assistant Manager, New York 
Fire Ins. Exchange, 123 William St., New York. 

Hatch, Leonard W., Chief Statistician, State Indus- 
trial Commission, Albany, N. Y. 

tIess, Herbert, Office of Joseph Froggatt & Co., In- 
Insurance Accountants, 25 Church St., New 
York. 

:Hillas, Robert J., President, Fidelity & Casualty Co., 
92 Liberty St., New York. 

Hoage, R. J., Statistician, Industrial Insurance 
Commission, Olympia, Wash. 

Hodgkins, L. G., Secretary and General Manager, 
National Automobile Underwriters Conference, 80 
Maiden Lane, New York. 

Hoffman, Frederick L., Statistician, Prudential Ins. 
Co., Newark, N. J. 

Holland, Charles H., General Manager, Royal In- 
demnity Co., 84 William St., New York. 

Hughes, Charles, Auditor and Assistant Actuary, 
New York Ins. Dept., 165 Broadway, New York. 

Hunt, B. A., Actuary, Liability Dept. Aetna Life 
Ins. Co., Hartford, Conn. 

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

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

Johnson, William C., Equitable Bldg., Equitable 
Life Assurance Society, Boston, Mass. 

Kime, ¥ir~l  M., Actuary, Casualty Dept. Travelers 
Ins. Co., Hartford, Conn. 

King, Walter I., Actuary, Columbian National Life 
Ins. Co., Boston, MasS. 
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Feb. 19, 1915 

Feb. 19, 1915 
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May 19, 1915 

Feb. 19, 1915 

Feb. 19, 1915 

May 19, 1915 

Feb. 19, 1915 

t 

t 

t 

May 19, 1915 

Kopf, Edwin W., Assistant Statistician, Metropoli- 
tan Life Ins. Co., 1 Madison Ave., l~ew York. 

Laird, John M., Av, edat-a~t Actuary, Connecticut 
General Life Ins. Co., Hartford, Conn. 

Landis, Abb, Consulting Actuary, First National 
Bank Building, Nashville, Tenn. 

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

Lawson, F. W., U. S. Manager, London Guarantee 
& Accident Co., Ltd., 134 So. La Salle St., Chi- 
cago, Ill. 

Leal, J. R., Actuary, Florida Ins. Dept., State Capi- 
tol, Tallahassee, Fla. 

Leslie, William, Secretary-Actuary, State Compen- 
sation Ins. Fund, 525 Market St., San Francisco, 
Cal. 

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

Luckett, D. G., Secretary, United States Casualty 
Co., 80 Maiden Lane, New York. 

Maddrill, James D., Travelers Ins. Co., Hartford, 
Conn. 

Magoun, W. N., General Manager, Pennsylvania 
Compensation Rating & Inspection Bureau, Fi- 
nance Bldg., Phila., Pa. 

Marsh, W. B., Business Manager, The Economic 
World, 80 Wall St., New York. 

Maycrink, Emma C., New York Ins. Dept., 165 
Broadway, New York. 

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

Michelbacher, G. F., Actuary, National Workmen's 
Compensation Service Bureau, 13 Park Row, New 
York. 

Miller, David W., 354 New York Ave., Brooklyn, 
N.Y.  

Milligan, Samuel, Metropolitan Life Ins. Co., 1 
Madison Ave., New York. 

Mitchell, James F., First Asst. U. S. Manager, Gen- 
eral Accident Fire and Life Assur. Corp., Fourth 
and Walnu~ Sts., Phita., Pa. 

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

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

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

Morris, Edward B., Actuary, Travelers Ins. Co., 
Hartford, Conn. 
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May 26, 1916 

Feb. 19, 1915 

Oct. 22, 1915 

Morrison, James, Accountant, Royal Indemnity Co., 
84 William St., New York. 

Mowbray, Albert H., Secretary and Actuary, Massa- 
chusetts Employees Ins. Assn., 185 Devonshire 
St., Boston, Mass. 

Mullaney, Frank R., Fidelity & Casualty Co., 92 
Liberty St., New York. 

Nicholas, L. A., Statistician, Accident Department, 
Fidelity & Casualty Co., 92 Liberty St., New 
York. 

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

Orr, Robert K., Secretary and General Manager, 
Michigan Employers Casualty Co., Lansing, 
Mich. 

Otis, Stanley L., 161 W. 140th St., New York. 
Pallay, Julius J., Statistician, London Guarantee 

& Accident Co., Ltd., 134 So. La Sal]e St., Chi- 
cago, Ill. 

Parker, Jr., John M., Secretary, Accident and Li- 
ability Department, Aetna Life Ins. Co., Hart- 
ford, Conn. 

Reiter, Charles G., Assistant Actuary, Metropolitan 
Life Ins. Co., 1 Madison Ave., New York. 

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

Rolph, Mrs. Dorothy M., Deputy Commissioner of 
Insurance, State Capitol, Denver, Col. 

Rowe, J. Scofield, Vice-President, Aetna Life Ins. 
Co., Hartford, Conn. 

Rubinow, I. M., Secretary, Social Insurance Com- 
mittee, American Medical Assn., 131 E. 23rd St., 
New York. 

Ryan, Harwood E., Associate Actuary, New York 
Ins. Dept., 165 Broadway, New York. 

Saxton, Arthur F., Chief Examiner of Casualty 
Companies, New York Ins. Dept., 165 Broadway, 
New York. 

Scattergood, Claude E., Assistant Secreta .ry, Fidel- 
ity & Casualty Co., 92 Liberty St., New York. 

Scheitlin, E., Statistician, Globe Indemnity Co., 45 
William St., New York. 

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

Smiley, J. W., Actuary and Chief Accountant to 
the West Virginia State Compensation Commis- 
sioner, Charleston, W. Va. 



116 

Feb. 19, 1915 

Feb. 19,1915 

Feb. 25, 1916 

Oct. 22, 1915 

May 19, 1915 
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Oct. 22, 1915 
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Smith, George Lambert, Comptroller, New England 
Casualty Co., 4 Liberty Square, Boston, Mass. 

Stone, John T., President, Maryland Casualty Co., 
Baltimore, Md. 

Strong, Wendell M., Associate Actuary, Mutual Life 
Ins. Co., 32 Nassau St., New York. 

Strong, William Richard, Secretary, London Guar- 
antee and Accident Co., Ltd., London, Eng. 

Sullivan, Robert J., Secretary Liability Department, 
Travelers Ins. Co., Hartford, Conn. 

Thiselton, Herbert C., General Manager, London 
Guarantee and Accident Co., Ltd., London, Eng. 

Thompson, John S., Assistant Actuary, Mutual Life 
Ins. Co., 32 Nassau St., New York. 

Train, John L., Secretary and General Manager, 
Utica Mutual Compensation Ins. Corp., 110 
Genesee St., Utica, .New York. 

Whitney, Albert W., General Manager, National 
Workmen's Compensation Service Bureau, 13 
Park Row, New York. 

Wilson, Herbert M., Director of Department of In- 
spection and Safety, The Associated Companies, 
2407 First National Bank Building, Pittsburgh 
Pa. 

Wolfe, Lee J., Consulting Actuary, 165 Broadway, 
New York. 

Wolfe, S. Herbert, Consulting Actuary, 165 Broad- 
way, New York. 

Woodward, Joseph H., Actuary, State Industrial 
Commission, 230 Fifth Ave., New York. 

Young, Willhm, Assistant Actuary, New York Life 
Ins. Co., 346 Broadway, New York. 

ASSOCIATES. 

The following have been enrolled as Associates upon examination by the 
Society. 

Those marked (1) have passed Par t  X of the :Fellowship :Examination. 

Date Enrolled 

Oct. 27, 1916 

Oct. 22, 1915 

Oct. 27, 1916 

Baridon, Felix E., Travelers Ins. Co., Hartford, 
Conn.  

Baxter, Don. A., Assistant Deputy Ins. Commis- 
sioner, Michigan Ins. Dept., Lansing, Mich. 

Bernstein, Abraham, Accountant, State Insurance 
Fund, 230 Fifth Ave., New York. 
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Oct. 22, 1915 

(1) Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 27, 1916 

Oct. 22, 1915 

Oct. 27, 1916 

Oct. 27, 1916 

Oct. 22, 1915 

Oct. 27, 1916 

Oct. 22, 1915 

(1)Oct. 22, 1915 

Oct. 27, 1916 

Oct. 27, 1916 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Brann, Ralph M., Assistant Manager, State Com- 
pensation Ins. Fund, Denver, Col. 

Brockway, U. H., Travelers Ins. Co., Itartford, 
Conn. 

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

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

Levy S. Leon, Ocean Accident & Guarantee Cor- 
poration, 59 John St., New York. 

McClure, Laurence tI., Aetna Life Ins. Co., Hart- 
ford, Conn. 

McGuire, Vincent G., State Industrial Commis- 
sion, 230 Fifth Ave., New York. 

McManus, R. J., Travelers Ins. Co., Hartford, 
Conn. 

Miller, Tilford W., Travelers Ins. Co., Hartford, 
Conn. 

i%iiiller, Fritz, New York Life Ins. Co., 346 Broad- 
way, New York. 

Newell, William, Chief Safety Engineer, State In- 
surance Fund, 230 Fifth Ave., New York. 

Tilson, Howard, London Guarantee and Accident 
Co., 1423 Insurance Exchange, Chicago, Ill. 

Yan Tuyl, Hiram 0., Assistant Examiner, New 
York Ins. Dept., 165 Broadway, New York. 

Waite, A. W., Aetna Life Ins. Co., Hartford, 
Conn. 

Waite, Harry V., Travelers Ins. Co., tIartford, 
Conn. 

Williamson, W. R., Assistant Actuary, Life Dept., 
Travelers Ins. Co., Hartford, Conn. 

Wood, Donald l~I., of Childs, Young & Wood, In- 
surance Exchange, Chicago, Ill. 

Woodman, Charles E., Examiner, New York Ins. 
Dept., 165 Broadway, New York. 

,SCHEDULE OF MEMBERSHIP~ OOTOBER 27 

Membership, May 26, 1916 . . . . . . . . . . . . . .  
By Resignation . . . . . . . . . . . . . . . . . . . . . . . .  

A d d i t i o n s :  
By Election--Oct. 27, 1916 . . . . . . . . . .  
By Examination---Oct. 27, 1916 . . . . . .  

Fellows. 

139  
1 

138  

2 

• 140  Membership, October 27, 1916 . . . . . . . . . . .  

1916. 

Associates. 

13 

13 

8 

21  . 

To~l. 

151  

8 

161 
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ABSTRACT FROI%~ THE ]~/NUTES OF THE THnm _A_.NNUAL 
MEETING. OCTOBER 27 AND 28, 1916. 

The seventh regular meeting of the Casualty Actuarial and Sta- 
tistical Society of America was held at the Hotel Astor, New York 
City, on October 27 and 28, 1916. 

Vice-President Mowbray called the meeting to order on October 
27, 1916, at 10.45 A.M. The roll was called, showing the follow- 
ing forty-eight Fellows and nine Associates present: 

FELLOWS. 

BLACK FONDILLER MILLIGAN 
BUDLONG FORBES MOIR 
CAMMACK FURZE ~IOORE, G. D. 
CARPENTER GOULD MOWBIIAY 
CRAIG, A . H .  GRAI=IAM, T.B.  MULLANEY 
CRAIO, J. D . .  GRAItAM, W. J'. NICHOLAS 
DAWSON, A .B .  HESS ORR 
DAWSON, M. )I. HUGHES OTIS 
DE K~Y HUNT RYAN 
DEARTH HUNTER SCATTERGOOD 
DEUTSCHBERGER JACKSON SCHEITLIN 
DOWNEY KIME SENIOR 
DUNLAP KING STRONG, W. ~[. 
FALLOW LAIRD WOLFE, L. J. 
FISHER LUBIN WOLFE, S. IE[. 
FLYNN ~{ICHELBACHER WOODWARD 

A SSO CIA TES. 

BROCKWAY MCGUIRE M~JLLER 
LEVY MCMANUS N~WELL 
MCCLURE ~ILLER VAN TUYL 

Messrs. M. A. Brooks, P. L. Davis, C. H. Forsyth and C. It. 
Waterbury were present as guests of the Society. 

The President's annual address was presented. 
The ~ainutes of the meeting held May 26 and 27, 1916, were 

approved as printed in the Proceedings. 
The report of the Council was read and, upon motion, adopted 

by the Society. 
The Council recommended the following two men for election to 

Fellowship in the Society, without examination, under the terms 
of Article I I I  of the Constitution: 

Cogswell, Edmund S., Third Deputy Insurance Commissioner, 
State :House, Boston, Mass. 

~ardy, Edward R., Assistant Manager, New York Fire Ins. Ex- 
change, 123 William St., New York. 
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After ballot, these nominees were declared duly elected Fellows. 
Vice-President Flynn then took the chair. 
The report  of the Secretary-Treasurer was read and accepted. 

A summary follows: 
I t  is interesting to note that during the second year of the So- 

ciety's existence, in addition to papers on workmen's compensa- 
tion, other branches of casualty insurance were on the Society's 
programs. There were papers on accident and health insurance, 
burglary insurance statistics, the normal probability curve, cost 
accounting in casualty insurance, pension fund valuation, steam 
boiler underwriting, and accident frequency. 

During the year, and including those to be admitted at this 
meeting, the membership has increased by eleven Fellows and 
eight Associates. However, five Fellows have withdrawn, pro- 
ducing a net increase of six Fellows and eight Associates. The 
total membership is 161 as shown in the following table: 

Mcctlng of 

October 22 and 23, 1915 . . . . . . . . . . . . . . .  
February 25, 1916 . . . . . . . . . . . . . . . . . . . . .  
May 26 and 27, 1916 . . . . . . . . . . . . . . . . . . .  
October 27 and 28, 1916 . . . . . . . . . . . . . . .  

Withdrawals . . . . . . . . . . . . . . . . . . . . . . . . . .  
Membership October 27, 1916 . . . . . . . . . . .  

Fellow'8. Aesoclatas. Total .  

134 13 147 
5 - -  5 
4 - -  4 
2 8 10 

145 21 166 
5 - -  5 

140 21 161 

The report of the Editor-Librarian was read and accepted. A 
summary follows : 

During the fiscal year October 1915-0ctober 1916, the second 
year of the Society's existence, Volume I I  of the Proceedings 
was issued. This volume consists of Numbers 4, 5 and 6, which 
are the products of the three meetings held by the Society. One 
thousand copies each have been printed of Numbers 4 and 5 and 
twelve hundred copies were printed of Number 6. The growth 
of the Proceedings is shown in the following fable : 

Number.  

1 
2 
3 

Total, Volume I 

4 
5 
6 

Pages. 

76 
130 
125 
331 

186 
147 
188 

Papers. 

16 

13 
7 

10 
30 

Discussions. l~e~tews. 

0 3 
3 2 
2 1 

5 6 

0 4 
4 5 
3 3 

7 12 Total, Vohlme II  . . . . . . . . . . .  521 
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The library of the Society has had a number of accessions, due 
principally to exchanges with actuarial and statistical societies. 
Various official reports and miscellaneous documents have also 
been received. 
The Committee on Examinations submitted a report, which was 

accepted. A summary follows: 
Examinations were held on May 3 and 4, 1916, throughout the 

United States. Two Associates presented themselves for exam- 
ination in Part I of the Fellowship examination, both of whom 
had passed, as follows: 

Brockway, U. It., Travelers Ins. Co., Hartford, Conn. 
Van Tuyl, Hiram 0., Assistant Examiner, New York Ins. 

Dept., 165 Broadway, New York. 
Nineteen candidates for Assoeiateship presented themselves 

for examination, of whom the following eight candidates had 
passed and been enrolled as Associates by direction of the Coun- 
cil : 

Baridon, Felix E., Travelers Ins. Co., Hartford, Conn. 
Bernstein, Abraham, Accountant, State Insurance Fund, 230 

Fifth Ave., New York. 
McClure, Laurence H., Aetna Life Ins. Co., Hartford, Conn. 
McManus, R. J., Travelers Ins. Co., tIartford, Conn. 
Miller, Tilford W., Travelers Ins. Co., Hartford, Conn. 
Newell, William, Chief Safety Engineer, State Insurance 

Fund, 230 Fifth Ave., New York. 
Waite, A. W., Aetna Life Ins. Co., Hartford, Conn. 
Waite, Harry V., Travelers Ins. Co., Hartford, Conn. 
Four candidates took only Part I I I  of the Associateship exam- 

ination, of whom one passed: 
Hoskins, James E., Thayer Hall, Harvard University, Cam- 

bridge, Mass. 
The following amendments to the Constitution and By-Laws, 

proposed and approved by the Council and brought before the So- 
ciety in due and regular form at its meeting on May 26 and 27, 
1916, were, on motion, adopted. 

Article IV of the Constitution was amended to read as follows: 
" ARTICL~ IV.--O~cers and Council. The officers of the So- 

ciety shall be a President, two Vice-Presidents, a Secretary- 
Treasurer, an Editor, and a Librarian. The officers with ex- 
Presidents, ex-Vice-Presidents and four other Fellows shall con- 
stitute the Council." 
The fourth and fifth paragraphs of Ariicle I I I  of the By-Laws 

were amended to read as follows: 
"The Editor shall, under the general supervision of the Coun- 

cil, have charge of all matters connected with editing and print- 
ing the Society's publications. The Proceedings shall contain 
only the proceedings of the meetings, original papers or reviews 
written by members, discussions on said papers and other matter 
expressly authorized by the Council. 
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"The Librarian shall, under the general supervision of the 
Council, have charge of the books, pamphlets, manuscripts and 
other literary or scientific material collected by the Society." 
The annual elections were then held and the officers and mem- 

bers of Council, as stated below, were elected in file following order: 
President . . . . . . . . . . . . . . . . . . . . . . . . . .  J ~ E S  D. C~IG. 
Vice-President . . . . . . . . . . . . . . . .  Jos~Ptr H. WooDw~.  
Vice-President . . . . . . . . . . . . . . . . . . .  HARWOOD E. RYA~. 
Secretary-Treasurer . . . . . . . . . .  C~VDE E. SCATTERGOOD. 
JEditor . . . . . . . . . . . . . . . . . . . . . . . . .  RICHARD :FoNDI~LER. 
Librarian . . . . . . . . . . . . . . . . . . . . . . . . .  Louis I. Du]3LI~. 
Member of Council (Term to 

expire October, 1918) . . . . . . . . . . . . . . .  E. H. Dow~'Y. 
Member of Council (Term to 

expire October, 1918) . . . . . . . . . . . .  GEORGE D. MOORE. 
Member of Council (Term to 

expire October, 1917) . . . . . . . . . . . . . .  JoH~ ~ .  LAIRD. 
Member of Council (Term to 

expire October, 1917) . . . . . . . . . .  S. H~]3~RT WOL~. 
Recess was taken until ~.30 P. M., during which time luncheon 

was served at the Hotel Astor. 
Upon reconvening, an informal discussion on social insurance 

was participated in by a number of members. 
The papers printed in this number were read or presented. 
The Society reconvened on October ~8, 1916, at 10 A. M. 
The reading and presentation of papers was resumed. The 

papers read at the last meeting of the Society were then discussed. 
Upon motion, the meeting adjourned at 1.00 P. M. 
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CONSTITUTION. 

(AS AI~IENDED OCTOBER 27, 1916.) 

ARTICLE I.--Name. This organization shall be called T ~  
CASUALTY ACTUARIAL AND STATISTICAL SOCIETY OF AMERICA. 

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

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

ARTICLE III.--Membership. The membership of the Society 
shall be composed of two classes, Fellows and Associates. Fellows 
only shall be eligible to office or have the right to vote. 

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

Any person may, upon nomination to the Council by two Fellows 
of the Society and approval by the Council of such nomination with 
not more than one negative vote, become enrolled as an Associate of 
the Society provided that he shall pass such examination as the 
Council may prescribe. 

AaTICLE IV.--O~cers and Council. The officers of the Society 
shall be a President, two Vice-Presidents, a Secreta~. -Treasurer, an 
Editor, and a Librarian. The officers with ex-Presidents, ex-Vice- 
Presidents and four other Fellows shall constitute the Council. 

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

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

ARTrCT.~, VII. Meetin7s., There shall be an annual meeting of 
the Society on such date in the month of October as may be fixed 
by the Council in each year, but other meetings may be called by 
the Council from time to time and shall be called by the President 
at any time upon the written request of ten Fellows. At least two 
weeks notice of all meetings shall be given by the Secretary. 

ARTICLe, ¥III.--Q, uorum. A majority, or seven members, of the 
Council shall constitute a quorum. Twenty Fellows of the Society 
shall constitute a quorum. 

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

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

BY-LAWS. 

(As A~[~,~DED OCTOBV, R ~7, 1916.) 

AaTICT,~ I.--Order of Business. At a meeting of the Society 
the following order of business shall be observed unless the Society 
votes otherwise for the ~ime being: 

1. Calling of the roll. 
2. Address or remarks by the President. 
3. Minutes of the last meeting. 
4. Report by the Council on business transacted by it since the 

last meeting of the Society. 
5. New membership. 
6. Reports of officers and committees. 
7. Election of officers and Council (at annual meetings only). 
8. Unfinished business. 
9. New business. 

10. Reading of papers. 
11. Discussion of papers. 
ARTICL~ II.--Council Meetings. Meetings of the Council shall 

be called wheuever the President or three members of the Council 
so request, but not without sending notice to each member of the 
Council seven or more days before the time appointed. Such notice 
shall state the objects intended to be brought before the meeting, 
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and should other matter be passed upon, any member of the Council 
shall have the right to re-open the question at the next meeting. 

ARTICLE III.--Duties of O~cers. The President, or, in his 
absence, one of the Vice-Presidents, shall preside at meetings of the 
Society and of the Council. At the Society meetings the presiding 
officer shall vote only in case of a tie, but at the Council meetings he 
may vote in all cases. 

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

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

The Editor shall, under the general supervision of the Council, 
have charge of all matters connected with editing and printing the 
Society's publications. The Proceedings shall contain only the pro- 
ceedings of the meetings, original papers or reviews written by mem- 
bers, discussions on said papers and other matter expressly au- 
thorized by the Council. 

The Librarian shall, under the general supervision of the Council, 
have charge of the hooks, pamphlets, manuscripts and other literary 
or scientific material collected by the Society. 

ARTICL~ IV.--Dues. The dues shall be ten dollars for Fellows 
and five dollars for Associates payable upon entrance and at each 
annual meeting thereafter, except in the case of Fellows not resid- 
ing in the United States, Canada, or Mexico, who shall pay five 
dollars at the times stated. 

I t  shall be the duty of the Secretary-Treasurer to notify by mail 
any Fellow or Associate whose dues may be six months in arrears, 
and to accompany such notice by a copy of this article. I f  such 
Fellow or Associate shall fail to pay his dues within three months 
from the date of mailing such notice, his name shall be stricken from 
the rolls, an~ he shall thereupon cease to be a Fellow or Associate of 
the Society. He may, however, be reinstated by vote of the Council, 
and upon payment of arrears of dues. 

ARTIC~,~ V.--Arnendments. These by-laws may he amended by 
an affirmative vote of two-thirds of the Fellows present at any meet- 
ing held at least one month after notice of the proposed amendment 
shall have been sent to each Fellow by the Secretary. 
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I:~ULES I:~EGARDING EXAMINATIONS FOR ADMISSION TO 
THE SOCIETY. 

The Council adopted on March 29, 1915, the following rules 
providing for the examination system of the Society: 

1. Examinations will be held on the first Wednesday and Thurs- 
day during the month of May in each year in such cities as will be 
convenient for three or more candidates. 

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

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

4. The examination for Associateship consists of four parts. 
Not more than two parts can be taken in the same year and no 
credit will be given for the passing of any part unless all previous 
parts have been passed during the same or previous years. 

5. In the case of applicants not less than thirty years of age, 
who have had not less than five years' experience in actuarial or 
statistical work in insurance offices, the Council may, upon receipt 
of satisfactory evidence of general education, waive the passing of 
Parts I, I I  and I I I  of the Associateship examination. Such appli- 
cants may thereupon become Associates by passing Part IV of the 
Associateship examination. 

6. Admission to Fellowship examinations is granted only to those 
who are Associates of the Society. The examination for Fellowship 
is divided into two parts. 1Vo candidate will be permitted to present 
himself for Part I I  unless he has previously passed in Part I or 
takes Parts I and I I  in the same year. If  a candidate takes both 
parts in the same year and passes in one and fails in the other, 
he will be given credit for ~he part passed. 

7. As an alternative to ~he passing of Part I I  of the Fel]ow- 
ship examination, a candidate may elect to present an original 
thesis on an approved sub.ject relating to casualty or social insurance. 
Candidates electing this alternative should communicate with the 
Secretary-Treasurer as to the approval of the sub.~ect chosen. All 
theses must be in the hands of the Secretary-Treasurer before the 
first Thursc]ay in May of the year in which they are to be considered. 
Where Part I of the Fellowship examination is not taken during 
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the same year, no examination fee will be required in connection 
with the presentation of a thesis. ~ll theses submitted are, if 
accepted, to be the property of the Society and may, with the ~p- 
proval of the Council, be printed in the Proceedings. 

8. In Par~ II  of the Fellowship examination the papers will be so 
arranged that it will be necessary for the candidate to write on only 
three of the four prescribed topics in order to obtain full credit. 

9. Special attention is called to the following important exception 
to the above rules e~ect~ve as respects the ye~ 1917. Examinations 
will be regularly held in ~ay, 1917, but in the case of candidatas 
for Associateship presenting themselves at that time the passing of 
Parts I and II  will be waived and the candidates will be required to 
take Parts I I I  and IV only. Commencing with 1918, candidates 
for Associateship will be expected to pass in all four Parts of the 
Syllabus. 

SYL~xBus OF ]~XA~INATIONS. 

For Enrollment as Associate. 
Part I : 

1. Elementary algebra up to and includinz the binomial 
theorem. 

$. Elementary plane trigonometry including the use of 
logarithms. 

3. Elementary plane analytical geometry. 
4. Double entry bookkeeping. 

Part II : 
1. Advanced algebra. 
2. Elementary differential and integral calculus. 
3. Elementary calculus of finite differences. 
4. Theory of probability and least squares. 

Part III-: 
1. Compound interest and annuities-certain. 
2. Theo .ry of statistics. 
3. Elements of the theory of life annuities and assurances, in- 

cluding the calculation of premiums and reserves for the 
simpler forms of policy. 

4. Elements of economics. 
Part IV : 

1. Practical problems in ~tatistics. 
~. Policy forms and underwriting practice in casualty insur- 

ance, viz.: Persona] accident, health, liability, workmen's 
compensation, flde]ity, surety, plate glass, steam boiler, 
burglary, fly wheal, automobile, worlcmen's collective, 
credit. 

3. Practical problems in insurance accounting and statistics, 
including the ~rep~ratiou of annual statements. 

4. Insurance law. including the more important statutes of the 
United States and Canada relating to casualty insurance. 
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For Admission as F,llow. 
Part I : 

1. Calculation of premiums and reserves for accident, sickness, 
workmen's compensation and other branches of casualty 
insurance. 

2. Inspection of risks; adjustment and settlement of claims. 
3. Investments of insurance companies. 
4. Current problems in workmen's compensation and other 

branches of casualty insurance 
Part I I  : 

1. Principles and history of social insurance. 
2. Compilation and use of census or other government statis- 

tics relating to population, mortality, invalidity, sickness, 
unemployment, old age and allied matters. 

3. Systems of invalidity, old age and unemployplent insurance. 
4. Calculation of premiums for and valuation of pension funds. 

A copy of a pamphlet entitled "Recommendations for Study in 
Connection with the Examinations of the Casualty Actuarial and 
Statistical Society of America" may be obtained upon application 
to the Secretary. 
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~kDDRESS OF THE PRESIDENT, JAMES D.  CRAIG. 

Last December a Conference on Social Insurance was held in 
Washington, D. C., under the auspices of the International Asso- 
ciation of Industrial Accident Boards and Commissions. While 
nominally the function of this Association is to consider awards 
under compensatable accidents, in reality the Conference went far 
beyond this and considered not only the "merits and demerits of 
different forms of administration," but all allied subjects in con- 
nection with Compensation Insurance, as well as Health, Invalidity 
and 01d Age Insurance, Retirement Allowances, Maternity Benefits, 
Mothers' Pensions, Unemployment and Savings Bank Insurance. 

The men who presented papers included some of the greatest stu- 
dents of tile day on these subjects. Naturally, each author empha- 
sized the merits of his plan to a greater extent than the demerits, 
so that a clear conception of the "pros" and "cons" presented can 
only be obtained by a close study of the arguments of both sides. 
As Mr. George B. Chandler, Commissioner, Workmen's Compensa- 
tion Commission of Connecticut, wrote: 

"We usually defend and advocate the method or system with 
which we are most familiar. It  is quite natural that as an adminis- 
trator of the district system I should appear as its defender." 

Before ~his body it would not be appropriate to enter upon a pro- 
longed discussion of the merits or demerits of the plans presented, 
but these should be of interest to a group of actuaries and statisti- 
cians, and as hints for further development, a few of the major 
points of interest will be touched upon. These must be presented 
simply and solely from the scientific aspect, which is the only one 
of common interest to us. 

9 129 
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Considering the subjects in the order presented, the first is the 
different forms of administration. On this we could satisfy our- 
selves with the remark of Mr. Chandler that 

"Any official of average intelligence and common honesty can do 
good work under almost any system if he is let alone," 

but one or two administrators of monopolistic funds mentioned cer- 
tain rules and practices adopted by them, the approval of which this 
Society would hesitate about giving. Mr. Geo. A. Kingston, Com- 
missioner, Workmen's Compensation Board of Ontario, referring to 
the separate groupings, known as "Schedule II," for railways, 
steamship lines, telegraph, telephone and express companies, ex- 
plains that in event of the accidental death of an employee, the value 
of the benefit to his widow is the present worth of the pension ac- 
cording to the death and re-marriage table, and then goes on to say: 

"Should the pensioner die in the early years of the pension pe- 
riod, the board usually repays the unexpended balance of such de- 
posit to the employer, but should the pensioner live long enough to 
exhaust the deposit, plus accumulated interest earnings, the board 
will go back to the employer for the required balance." 

Surely, if the probability of death and re-marriage has been ~aken 
into consideration in determining the present worth of the benefit, 
no actuary would approve the payment of the balance of such de- 
posit in event of death of the beneficiary. When it is realized that 
the return of such balances must result in a deficit, the advisability 
of making them should be seriously questioned. To those not famil- 
;Jar with the business, the deficit so created will not appear in the 
early years, but will become embarrassing only after a number of 
~ears have elapsed, and the practicability of then going back to the 
employer for an additional assessment may well be questioned. 
Surely such an employer would have a right to expect that the pay- 
men~ made by him years ago was in full settlement of all claims. 

We are also interested in the statement by the same author that 

"all our reserves are calculated upon a 5 per cent. interest earning 
basis." 

Such a rate would probably not be permitted in this country, nor 
would it be considered very conservative by the members o f  this 
Society. When the possibility and, in fact, probability of going 
back to employers for any required balance is considered, would it 
not be the part of conservatism to use a lower rate of interest and 
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apply the excess earnings where needed, rather than to adopt this 
high rate, which carries no margin at all ? To show tha~ this rate 
of interest is high it is simply necessary to state thai according to 
the "Insurance Year Book," published by The Spectator Company, 
the average rate of interest for the years 1896 to 1915 earned by 
twenty-nine life insurance companies was but 4.77 per cent. 

Another point to which your attention should be called is the 
statement of Mr. Kingston that 

"Our expense ratio in Ontario was about 5 per cent. for 1 9 1 5 -  
that is, 5 per cent. of our gross assessment," 

and on this matter Mr. T. J. Duffy, Commissioner, Industrial Com- 
mission of Ohio, remarked that the expenses of the Ohio State Fund 
amounted Co 6 per cent. of the premiums. While we have no com- 
plaint to offer about a low expense ratio, it behooves us to take 
cognizance of these ratios, in order to determine whether the man- 
agement which can produce such a low figure is really effective or 
,whether the supervision of the claims alone should no¢ require at 
least such a percentage. 

Passing from the subject of administration to that of carriers, 
two thoughts appear prominent and both are very striking. In the 
first place we have unanimity in the desires of the managers of state 
funds and those of private insurance companies for fair play and 
open competition, while in the second place we have the sad experi- 
ence of many carriers. As regards open competition, Mr. F. 
Spencer Baldwin, Manager of the New York State Fund, after 
~tating the arguments for different funds, pleaded strongly for a 
fair ~es~ of the competitive state funds, objecting only to 

"the use of competitive methods that do not square with the stand- 
ards of fair play," 

and mainecaining: 

" I t  is apparent that a state fund cannot perform its function 
properly, or even demonstrate conclusively its success or its failure, 
unless it is permitted to compete actively with the insurance com- 
panies," 

while Mr. Edson S. Loft, President of the United States Casualty 
Company, speaking for the companies, states: 

"The stock companies are willing that as many public and private 
self-supporting methods of insurance as the people want shall com- 
pete with them. They ask no favors. But they do ask that they be 
permitted to remain competitors. Let the fittest survive." 
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With the general desire for free competition, the members of this 
Society must be in hearty accord, as whatever our personal opinions 
may be, we can only get a broad experience through the manifold 
activities of various organizations and particularly as this is needed 
at the present time when the sad experience of many carriers is 
related. At present the record is too uncertain and discouraging 
warrant any other opinion than that the different carriers must con- 
tinue in active competition until the problem of permanency is 
solved, and it can hardly be claimed that the problem has been 
solved at the present time, when state funds are being declared in- 
solvent and private companies are being liquidated. Such a remark- 
able display of failures was pictured ~hat it will be well to list them 
for your benefit. As regards the failure of the state funds, Mr. 
Lot~ writes : 

"Where is the experience upon which the would-be monopolist of 
state insurance bases his prophecy of reduced cost when the sta~ 
takes sole charge? 

" N o t  in Norway, where the government has a monopoly of com- 
pensation insurance and put its rates so low at the outset that a 
heavy, deficit resulted. 

" N o t  in New Zealand, where the state fire insurance office did the 
same thing, and then was forced to adopt the rates charged by the 
competing commercial companies. 

" P o t  in Italy, where, when commercial life insurance was abol- 
ished .a few years ago, the governmental monopoly fixed its rates 
at approximately the figures which the companies had charged. 

"No t  in Wisconsin, where the state fire insurance fund and the 
state life insurance fund are fizzles. 

"Not  in New York, where the state fund reversed itself between 
May and September of this year, offering in May that those who 
insured with it would receive ' substantial dividends,' and deciding 
in September that no dividends would be paid for that period. 

" N o t  in North Dakota, where the state hail insurance fund is'a 
fiasco. 

" N o t  in Ohio, if the Chairman of the Kentucky Workmen's Com- 
pensation Board is right in his pending controversy with the 
Actuary of the Ohio State Fund," 

while as regards private companies, Mr. Baldwin tells us: 

'~ Thirteen of the s~ock companies lost money on their 1915 com- 
pensation business in this State, and the 1916 experience will 
doubtless be even worse. The pressure of these conditions has 
accelerated the natural tendency toward concentration of compen- 
sation business through the reduction of the number of com- 
panies writing this insurance. Already three mutuals and six s~ock 
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companies, which started writing compensation insurance in New 
York State in 1914, have withdrawn from the field." 

The function of this Society is ~o place compensation insurance 
upon a firm basis. Apparently we have not (tone this either with 
state funds or with private companies, and the failure of either one 
reflects upon us. Are we not yet educated to the fact that when a 
state fund goes bankrupt a body blow is dealt to compensation insur- 
anee and when a stock company goes into the hands of a receiver 
the confidence of the community is shaken? Our business is to 
understand the fundamental principles of insurance and then to 
insist that, irrespective of who carries it, the business shall be upon 
a solid foundation. Individual cases of mismanagement will always 
occur, but when so many state funds and so many private companies 
find themselves in difficulty within such a short time, it behooves 
the actuary or statistician £o give heed. With such a record before 
as, instead of placing the New York State Fund in the class of non- 
successes as does Mr. Loft, should we not approve its course in pass- 
ing its dividend as one tending toward that grea~er goal, conserva- 
tism and permanency ? Would not the business be better off if less 
emphasis were placed on experience rating or schedule rating with 
their tendency to lower ra±es ? I t  is hardly necessary for me to 
here dwell on a subject which is so familiar to the members of this 
Society, but is not a great part of the financial difficulties experi- 
enced due to the reduction of premiums on account of over-refined 
rating systems ? 

One of the basic principles of insurance is that rates are predi- 
cated upon averages and not on individual risks, and are not most 
of our troubles due to the violation of this basic principle ? I~ is the 
making of a sufficient rate, based upon a large class, and its adop- 
tion for individual risks that has made life insurance financially 
sound, but the same tendency of gebting away from an average rate 
to an individual rate is now being gradually adopted in group life 
insurance, much to the concern of life insurance actuaries. Instead 
of the business of casualty insurance adopting the proven system of 
life insurance, it looks as though it is, temporarily at least, forcing 
some of its troublesome principles upon the life insurance branch 
of the business. Would it not be better for this Society to first 
advise the casualty business to get i~s own house in order before 
attempting too great refinements in the way of schedule and experi- 
ence rating? 
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Passing now to the subject of health insurance, we find the same 
arguments being advanced for compulsory health insurance under 
s~ate funds as were advanced in advocacy of workmen's compensa- 
tion. The first of these is the lessening of the cost by substituting 
compulsion for persuasion, while the second is through universal 
membership to include those who probably now need insurance the 
most, but do not carry it.. In like manner, the same arguments are 
advanced for private health insurance, namely, individual freedom 
and success in competition through service and initiative. I t  is only 
natural ~ha~ Insurance Superintendent Ports, of Illinois, in com- 
menting on joint stock health insurance, should say: 

"So far as I can see, it has but one important advantage, which 
is that it excels other kinds of health insurance in financial sound- 
ness," 

or 

"The existence of competition from private companies would have 
a tendency to secure efficient service and capable management of the 
state institution and compel its operation at the lowest possible 
COSt." 

hreither were we surprised to hear him say, in a criticism of the 
fact that health companies have returned but 44 per cent. of the 
premiums in benefits, that 

"Without imputing any personal shortcomings in this respect to 
those engaged in the business of corporate health insurance, I can- 
not refrain from characterizing a system which consumes more than 
half of the premiums paid, in expenses and profits, as not only 
entirely indefensible from the economic standpoint, but as griev- 
ously wrong morally and demanding immediate reformation." 

One important difference between compensation insurance and 
health insurance, however, lies in the fact that prior to compensa- 
tion insurance, the only recognized protection for employees was 
through the liability insurance offered by private insurers, wherea~ 
health insurance, even before compulsory insurance was agitated, 
was being granted not only by stock and mutual companies, but by 
trade unions, benefit associations and by employers. 

According to Mr. Ports, nearly $16,750,000 had been paid as 
health insurance benefits in the five years from 1911 to 1915 by 
stock companies. Mr. G. W. Perkins, President of the Cigar 
Makers' International Union of America, stated that down to 
5anuary 1, 1916, that Union had paid over $4,000,000 for sick 
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benefit purposes. Mr. Geo. A. Ranney showed that in the operation 
of the Employees Benefit Association of the International Harvester 
Company nearly 450,000 days of sickness had been incurred by its 
members, while the Pennsylvania Railroad, through Mr. E. B. 
Hunt, showed that from February 15, 1886, to September 30, 1916, 
nearly $33,000,000 had been disbursed for disablements and deaths 
and over $1,000,000 paid as superannuation allowances to retired 
members. Naturally, each insurer pointed to the benefits paid 
from its fund and concurred with Mr. Perkins, who stated, in re- 
gard to the trade unions: 

" I  venture the opinion that society at large owes the unions, 
which pay these benefit, a debt vhich can only be wiped out by 
subsidizing the unions, through regular financial contributions com- 
puted upon a fair basis, for its outlay in this direction. I t  cannot 
be successfully denied that we are caring for the sick and the un- 
employed and burying Che dead, and that in so doing we are in a 
measure lifting just that much of the burden from the shoulders of 
society at large." 

In addition ~o these major organizations there are numerous 
smaller ones. ~r .  Edgar Sydenstricker, Public Health Statistician, 
U. S. Public Health Service, stated that 

" A  survey of existing" agencies for health .insurance. ,, in the United 
States must necessarily be incomplete at this time, 

but quoting from a report on health insurance in New York City, 
stated : 

" '  There exist in this great cosmopolitan city literally thousands 
of petty health insurance funds,'" 

and then : 

"We are not yet in a position to appreciate fully and accurately 
their value and their weaknesses from the standpoints of coordi- 
nating them into a comprehensive system of health insurance, such 
as exists in Germany and Great Britain, and of correlating them 
with our probable health agencies and the great movement for dis- 
ease prevention." 

We are not seriously concerned with the existence of the various 
funds, their management or correlation, but with the effect if 
present conditions are changed and compulsory health insurance 
inaugurated. The members of this Society should have a clear con- 
ception of past experience, in order that they may consider the prob- 
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able future experience. Unfortunately, most of the papers pre- 
sented on this subject were not printed in galley form and we must 
look elsewhere for the arguments presented. To the hopes and 
desires of 'Lhe advocates of the various plans of social insurance, we 
can take no exception. We would not criticize those people who 
have the welfare of the working men and women at heart and would 
not quarrel with their motives, but, as scientific men, we must sub- 
stitute facts for impressions and predicate our future upon the past. 
I t  is a con~mon experience that reform administrations do not last 
long for the simple reason that the campaign promises are impos- 
sible of fulfillment. The expectations created cannot be fulfilled 
and disappointment leads to overthrow. So with the new develop- 
ments of social insurance--if they are coming, do not let us be too 
optimistic in our expectations. Let us be careful to appreciate the 
facts and not issue misleading statements. 

Dr. Irving Fisher, of Yale University, in the "American Labor 
Legislation Review'" for March, 1917 (Vol. VII,  Publication 36), 
states at page 1 7 :  

"According to Dr. Zacher, reputed to be the best authority on 
health insurance in the world, twelve years were added to the 
worker's life span during thirty years of health insurance. We may 
properly at-tribute part, if not most of this increase to health 
insurance." 

Compare this statement with the facts available in the Statistical 
Year Book of the German Empire for the year 1915. On page 39 
appear tables of expectations of life for ten-year periods on male 
lives and assuming the worker's life to begin at age 15, we have the 
following figures for that age: 

TABLE SHOWING THE EXPECTATION 01~ LIFE IN THE GERMAN EMPIRE ON ~ A L E  

LIVES FROM THE MORTALITY TABLES 01~ DLFFERENT TEN-YEAI~ PERIODS. 

Period. Expectation of Life at  Age 15--l%~ale 

1 8 7 1 - 7 2 - 1 8 8 0 / 8 1  . . . . . . . . . . . . . . . . .  4 2 . 3 8  y e a r s  

1 8 8 1 - 1 8 9 0  . . . . . . . . . . . . . . . . . . . . . . .  4 3 . 5 4  ~' 

1 8 9 1 - 1 9 0 0  . . . . . . . . . . . . . . . . . . . . . . .  4 5 . 3 1  c ,  

1 9 0 1 - 1 9 1 0  . . . . . . . . . . . . . . . . . . . . . . .  4 6 . 7 1  '~ 

According to this table, the expectation of life at age 15 has in- 
creased 4.33 years, which is apparently a long way from twelve 
years, but is this 4.33 increase attributable to health insurance ? 
English Life Table No. 4, covering the years 1871-1880, shows an 
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expectation of life at age 15 on males of 43.41 years, while Life 
Table No. 7, covering the years 1901-1910, shows an expectation of 
life on males of 47.31 years, so that the increase without health in- 
surance is 3.90 years. Based on these returns, instead of saying 
that the worker's life span had been increased twelve years, part of 
which, if not most, being due to health insurance, would it not be 
nearer the tnlth to say that during these thirty years, the worker's 
life has been increased 4.33 years, of which nearly six months may 
be attributable to the effect of health insurance? While no stand- 
ard tables in America have been published, some data are available 
from the records of a large industrial life insurance company to 
show that the increase in the expectation of life in this country 
compares favorably with that abroad. The expectation of life ac- 
cording to tables prepared by this company from its experience on 
white males during 1914 showed an increase of 4.66 years over that 
shown by a similar table prepared from its experience during 1894. 

Dr. Fisher also says: 

" A t  present we ~nd the United States, in striking contrast to 
health insured Europe, is suffering from aa increase of the death 
rate after middle life." 

The alleged increase in the death rate after middle life in the 
United States is not discernible in the experience of industrial com- 
panies. In one large company there has been an improvement in 
mortality at the older ages, although it has not been as marked as 
at the younger ages. Possibly such apparent increases as have been 
observed are due to special causes. Dr. Louis I. Dublin, in a paper 
entitled "The Increasing Mortality after Age Forty-Five Some 
Causes and Explanations," read before the American Statistical 
Association in March, 1917 (Quarterly Publications, Vol. XV, No. 
117), pointed out that immigration was an important factor in 
American mortality which had not been sufficiently studied in con- 
nection with changes in the mortality rate. He concluded his 
paper as follows: 

"There is no evidence at hand at the present time to justify the 
statement that conditions of life in America are increasing the 
mortality rates at the productive ages." 

It  is interesting to observe the closeness between the mortality 
ra~es of males in Germany and England both thirty years ago and 
at the present time. The rates in the United States cannot be corn- 
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pared for thirty years ago, as they are not available, but those given 
by ~Ir. James W. Glover in his United States Life Tables, 1910, 
compare favorably with the more recent tables of both Germany 
and England. The figures follow, but allowance should be made 
for the low rate at age 70 in the English Life Table No. 4, as this 
is probably due to the method of graduation. 

TABLE SHOWING ]Vf0RTALITY :RATE AMONG ~LALES DURING THE YEARS 

1871-1881. 
German E m p ~ e  

Age. 1871-1881. 

40 . . . . . . . . . . . . . .  01363 
50  . . . . . . . . . . . . . .  0 2 1 4 5  

60  . . . . . . . . . . . . . .  0 3 8 2 0  

70 . . . . . . . . . . . . . .  0 8 1 0 8  

EnglI~ LIH 
Table  NO. 4. 

.01389 

. 0 2 0 3 9  

. 0 3 5 4 5  

. 0 6 9 8 8  

TABLE SHOWII~G ]~f0RTAL1TY RATE AMONG ~-ALES DURING THE ~J~EARS 

1901-1910. 

Age. 

4 0 . .  
5 0 . .  
60.. 
70.. 

German Empire, 1901-1910. 

.00922 

.01693 

.03260 

.06936 

United States Life Tables, 
English Life Table, No. 7, Original Registration Stat~,  

1910. 

.00931 .01046 

.01657 .01581 

.03262 .03104 

.06707 .06240 

While the mortality of 1910 under the Original Registration 
States covers only the death claims in 1909, 1910 and 1911, it is 
significant tha~ it is below both that of the German and the English 
experience for the years 1901/co 1910. 

Let us not deceive ourselves. The general improvement in mor- 
tality as shown by the available statistics is keeping pace with that 
abroad and while health insurance may have been a factor in the 
general scien~iilc study of disease prevention, it has not been the 
all-important one. Whether or not compulsory health insurance 
comes, We must look forward with a clear knowledge of results ex- 
perienced in the past. There may continue to be an improvement 
in mortality, accompanied, as it has been in Germany, by an increase 
of 50 per cede. in the sickness rate and a corresponding increase in 
England. On the other hand, the rates of both mortality and sick- 
ness may move in cycles and as a result of the present war we may 
experience a radical change in both rates. I t  is easily within the 
realm of possibilities ~ha¢ the death rates throughout the world 
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will show substantial increases within the next decade with either 
increases or decreases in the sickness rates. Let Us frankly state 
that whatever health insurance will cost this year, it may carry an- 
other cost next year and, by so doing, convince the world at large 
that we are cognizan~ of the difficulties of the problem. Above all, 
let us give full weight to the difficulties, rather than underestimate 
them. Let us be conservative in our statements, rather than extrav- 
agant, ancl if losses should not come up to our estimates, the remedy 
is easy to apply by an extension of benefits. Do not let us advocate 
a system under which in a year or two, state funds or approved soci- 
eties or fraternals or independent companies or other carriers will 
be in financial difficulties. Let us remember that probably no 
greater catastrophe could happen to a state health fund than to be 
compelled to follow a s~a~e compensation fund to the legislature for 
an additional grant in order to make good the deficiencies caused 
by building too high and making too extravagant promises. 
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PROVISION FOR EXPENSES IN WOR:Ki~£EN~S COMPENSA- 
TION :PREMIUMS. 

BY 

JO~EPtt H. WOODWARD. 

Such proportion of an insurance premium as is or may be as- 
sumed to be applicable to or necessary for the payment of all costs 
of conducting the business over and above the value of the benefits 
provided in the policy contract is commonly known as the loading. 
It  includes such allowance for taxes as may be necessary and such 
specific provision for stockholders' profit or dividends to policy- 
holders as may be decided upon. 

In branches of insurance other than life insurance there has been 
but little discussion of the theory upon which premiums should be 
loaded to provide for expenses.* I t  has generally been assumed-- 
at least in practice---that to the pure premium (being such portion 
of ~he office premium as is necessar/to pay losses) there should be 
added a percentage of itself to provide for the expenses of acquisi- 
tion, administration, adjustment, etc. The simple hypothesis under- 
lying this assumption appears to be that expenses should, in gen- 
eral, be assessed in proportion to the value of the insurance benefits 
provided. ]~ore careful analysis, however, seems to show that such 
an hypothesis is too general to furnish a complete solution; that, 
while true in a general way, greater refinements of method must 
nevertheless be introduced if material inequities in premium rates 
are to be avoided. 

The expenses of providing workmen's compensation insurance 
may conveniently be analyzed into four general groups, as follows: 

1. Expenses proportional to the office premium (mainly acquisi- 
tion expense and taxes). 

2. Expenses proportional to the value of the benefits insured. 
(These may be assumed to be in proportion to the pure premium.) 

See, however, 'tProceedlngs of the Joint Conference on Workmen's Com- 
pensation Insurance Rates, 1915;"  published by the New York State In- 
surance Department, 1916; pp. 24-26. 
Also, Frank ]g. Lawj "& Method of Deducing Liability Rates," Spectator 

Co., 1908~ pp. 19-21. 
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3. Expenses proportional to the amount of the insured payroll. 
(These constitute a constant addition to the pure premium.) 

4. Expenses proportional to the number of policies issued. 
(These constitute a constant charge per policy.) 

Under existing methods of underwriting we can go no further 
than to allocate expenses as accurately as may be to one of the first 
three groups: to utilize the fourth group, comprising those items 
of expense proportional to the number of policies issued, it would 
first be requisite that an actual policy fee or charge per policy be 
introduced in the computation of the premium. But  without intro- 
ducing any innovation in underwriting practice it is entirely feasible 
to assess expenses with greater regard for their sources by first dis- 
tributing the actual expenses of the business, item by item in due 
proportion, among groups one to three inclusive. In  actual prac- 
tice the amount and distribution of expenses will, of course, vary 
considerably from state to state, making separate treatment for each 
state advisable. 

The following allocation of expenses, adopted mainly for purposes 
of illustration, is based upon an analysis of the expense ratio of 
representative stock insurance companies for the year 1914 as re- 
ported in the Proceedings of the Joint Co~ferer~ce, 1915. The 
analysis represents average conditions for a number of important 
states and more recent studies indicate that the figures continue to 
reflect current conditions with considerable fidelity. Upon this 
basis it is assumed that the premium dollar is divisible into 60 cents 
for losses and 40 cents for expenses, as reported by the Conference. 
Personal judgment has been resorted to in subdividing the various 
items of expenses into three groups as shown below. I t  should be 
borne in mind that the figures given represent percentages of the 
gross premium in every case. 

ALLOCATION OF EXPENSES (A). 

(I) 

Divlslbn of Expense. 

1. Acquisition . . . . . . . . . . . .  
2. Payroll audit . . . . . . . . . .  
3. Administration . . . . . . . .  
4. Inspection and prevention 
5. Adjustment . . . . . . . . . . .  
6. Taxes . . . . . . . . . . . . . . . .  i 

Total . . . . . . . . . . . . . . . . . .  [ 

(2) 

Total. 

17.5 
2.0 
7.0 
4.0 
7.0 
2.5 

i 
! _ (a) 

• "roportlonal t o  
G r o s s  Premium. 

17.5 
0 
0 
0 
0 
2.5 

20.0 

(4) 
Proportional t o  
Pure Premium. 

0 
0 
5.0 
2.0 
7.0 
0 

14.0 

(5) 
Proportional t o  

Payron. 

0 
2.0 
2.0 
2.0 
0 
0 

6.0 
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A certain part of the audit, administration and inspection ex- 
penses are in point of fact proportional to the number of policies 
issued. Since, however, we have ignored for the moment this 
factor in the assessment of expense, we must distribut~ such 
charges as equitably as possible between the pure premiums and the 
payroll. 

Acquis~tiom expense, consisting wholly of the customary 17½% 
commission or brokerage, is wholly allocatable to the gross premium 
since it is as a percentage of such gross premium tha~ such com- 
mission or brokerage is payable. 

Payroll audit expense has been treated as wholly chargeable 
against the amount of payroll to be audited. 

General administration, which includes such items of overhead 
expenses as home office salaries, rent, postage, supplies, etc., has 
been allocated in the proportions two sevenths to payroll and five 
sevenths topure  premium. I t  would appear to be a sound funda- 
mental principle that where there is a doubt as to the basis on 
which expenses should be assessed, the doubt should be resolved by 
allocating as much as is reasonably possible in proportion to the 
value of the benefits insured. 

The cost of ~nspect~on and the prevention of accidents has been 
equally divided between the pure premium and the payroll on the 
theory that the size of a plant is largely measured by the number 
of employees, or, what is nearly the same thing, by the amount of 
the payroll, rather than by the amount which it is necessary to pay 
for insurance. On the other hand, inspection of a more hazardous 
plant is more costly than inspection of a less hazardous one, and 
hence a part of the cost of inspection should be assessed against the 
value of the hazard. 

Adjustment expenses have been allocated against the pure pre- 
mium since the value of the claims to be settled may be assumed to 
be in this proportion. 

Taxes have been included as proportional to the gross premium 
since most of the taxes payable by insurance companies are levied 
upon the premium income. 

Finally, then, we reach the conclusion that on the basis of the 
foregoing analysis, 50% of expenses should be assessed against the 
gross premium, 35% against the pure premium and 15% against 
the payroll. 
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l~ow let 

P ~ g r o s s  premium (manual) rate per $100 payroll, 
p ~-- pure premium rate, 
a ~ a percentage of the gross premium rate, 
e ~ a  percentage of the pure premium rate, 
/ ~  a constant per $100 payroll. 

Then 

p _ p(1 + e) + k (A1) 
1 - a  

In order to de~ermine the value of the constants in this formula 
upon the basis of the Allocation of Expenses (A) we proceed as 
follows : 

From column (3) we can directly take the value a ~  .20. 
From column (4) the expenses proportional to the pure premium 

amount to 14% of the gross premium. But the pure premiums 
average (100 - -40 )% or 60% of ~he gross premiums. Hence 14% 
of the gross premium is equivalent, to ( 1 4 +  60)% or 23.3% of 
the pure premium. That is, e ~ . 2 3 .  

From column (5) we ascertain that expenses proportional to pay- 
roll amount to 6% of the gross premium. To determine/c, there- 
fore, we should first ascertain for the particular state under con- 
sideration the average gross rate per $100 payroll. This might be 
found from Schedule Z, where available, by dividing the total losses 
incurred for the state after loading by 661%, or by whatever other 
percentage might be required to produce the aggregate expense 
fund decided to be necessary, by the total payroll exposure. If, for 
example, the average gross rate for the state should prove to be 
$1.20, then ~ equals 6% of this amount or 7.2 cents. That is, 

' ~ . 0 7 2 .  
Substituting in formula (A1) 

p = p(1 + .23) + .072 
1 - .20 

= 1.25(1.23p + .072) (A2) 

= 1.54p + .09 (very nearly). 

In other words, the loading for expenses under the foregoing 
assumptions is equivalent to 54% of the pure premium plus nine 
cents per $100 payroll. The aggregate expense fund thus provided 
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is intended to be the same as though the pure premiums were 
loaded by a fiat percentage of 66~. 

In order to show the differences in results produced by using 
formula (A,) in place of the usual flat percentage the following 
short table is presented. Column (1) shows the pure premium 
rate; column (2) shows the gross premium rate as produced by the 
formula; column (3) shows the gross premium rate on the basis of 
66~% loading with no payroll constant.; and column (4:) shows the 
difference between the two gross rates. 

Co,~e~sox ov a~oss ~,~Es 
(P--  1.54p + .o9). 

(1) (/2! l~Sp). (4) Difference (2)-- (3). p. 

.05 

.10 

.25 

.50 

.75 
1.00 
2.00 
5.00 

10.00 

.167 

.244 

.475 

.860 
1.25 
1.63 
3.17 
7.79 

15.49 

.083 

.167 

.417 

.833 
1.25 
1.67 
3.33 
8.33 

16.67 

.084 

.077 

.058 

.027 

.000 
- -  .04 
- -  . 1 6  

- -  .54 
--1.18 

I t  will be observed from this comparison that the general effect 
of an allocation of expenses upon the basis of a more nearly exact 
analysis of actual conditions will produce loaded rates considerably 
higher, proportionately, for the classifications where the basic pure 
premium is low and considerably lower for the classifications where 
the basic pure premium is high. For the medium-rated classifica- 
tions the results of the two methods are almost identical. 

It  should be noted that in the foregoing discussion ~he pure pre- 
mium referred to is not intended to mean the pure premium derived 
from available experience without modification, but represents the 
pure premium after proper modification for such factors as increas- 
ing or decreasing industrial activity, the age of the compensation 
act, the effect of schedule and experience rating, the catastrophe 
hazard, and the like that is, the entire probable value of the bene- 
fits insured. 

The next step in the direction of a more accurate and equitable 
assessment of the expense burden involves the introduction of the 
fourth division of expenses hitherto referred to--namely, those 
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expenses which constitute a fixed charge per policy and are pro- 
portional to the number of policies issued. The imposition of a 
constant charge per policy--known generally as a policy or entrance 
fee-- is  a very ancient insurance device and one which may well be 
revived in connection with workmen's compensation insurance. I t  
is recognized that such a suggest" )n, if  put into effect, will call for 
some slight modifications in underwriting practice in the field and 
home office. Assuming that such modifications were made and that  
i t  is therefore possible to take this fourth division of the expenses 
into practical account, we may proceed to a reallocation of expenses 
upon this basis as follows: 

Ar.r.oCavro~r 0~ ExPzrrszs (B). 

(1) 

Division of Expense. 

1. Acquisition . . . . . . . . . . .  
2. Payroll audit . . . . . . . . .  
3. Administration . . . . . . . .  
4. Inspection and preven- 

tion . . . . . . . . . . . . . . . .  
5. Adjustment . . . . . . . . . . .  
6. Taxes . . . . . . . . . . . . . . . .  

Total. 

(2) 

Total. 

17.5 
2.0 
7.0 

4.0 
7.0 
2.5 

40.0 

(3) 
Proportional 

to Gross 
Premium. 

17.5 
0 
0 

0 
0 
2.5 

20.0 

(4) ! 
Proportional' 
to Pure 

Premium. 

0 
0 
3.0 

2.0 
7.0 
0 

12 

(5) 
Proportional 
to Payroll. 

0 
1.0 
2.0 

1.0 
0 
0 

4.0 

{6) 
Propor tlonal 
to Number  
of Policies. 

o 
1.o 
2.0 

1.o 
o 
o 

4.0 

I n  (B) the general basis of apportionment is the same as in (A) 
save that  a certain part of the expenses in items 2, 3 and 4 has been 
assigned as being in proportion to the number of policies. I n  order 
to effectuate this distribution of expenses in practice, i t  is clear that  
we shall no longer have the simple relation 

Gross premium = g r o s s  rate X payroll, 
but the more complicated relation 

Gross premium ~ gross rate X payroll -{- a constant. 
Adopting the same notation as before with the additional symbols 

W ~ Insured payroll 
100 

P '  ~ Gross premium 
f and f = constants per policy 

we shall have 

10 

P, = p w + /  

= w[p(1 + e) + kl + f '  
1 - - a  

(BO 
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In order that the aggregate expense fund may be the same as 
before it is necessary to redetermine the value of the constants on 
the basis of the percentages in scheme (B). 

From column (3) we take, as before, the value a ~ . 2 0 .  
From column (4) the expenses proportional to the pure premium 

amount to 12% of the gross premium. This is equivalent to 
(12 - - . 60 )% or 20% of the pure premium. That is, e------.20. 

From column (5) it appears that expenses proportional to pay- 
roll equal 4% of the gross premium. Assuming the average gross 
rate to be $1.20, the same as before, we have /¢~  .04 X 1.20 ~ .048. 

From column (6) we find that expenses proportional to the num- 
ber of policies amount to 4:% of the gross premiums. That is, to 
determine f' it is necessary to take 4:% of the total premium volume 
in the experience considered divided by the number of policies. 
This is equivalent to 4% of the average gross premium (not gross 
premium rate). Assuming the average premium per policy for the 
state under consideration to be $125, f'--~.04 X 125 ~ 5.00. 

Substituting in the formula 

p ,  _ _ W[p(1 + .20) + .048] + 5.00 
1 -- .20 (B2) 

-- W(1.50p + .06) + 6.25. 

Expressed in words, the loading for expenses provided in formula 
(B2) is equivalent to 50% of the pure premium plus six cents per 
$100 payroll plus $6.25 per policy. The aggregate expense fund 
thus created is intended, as before, to be the same as though the 
pure premiums were loaded by a fiat percentage of 66]. 

The following table shows, for certain selected values of the 
variables, the results produced by formula (B2) as compared with 
the results of the usual flat percentage loading. 

It  will be observed from this comparison that the general effect 
of using formula (B2) is to produce relatively high premiums for 
very small payrolls and low-rated classifications and proportionately 
lower premiums for large payrolls and high-rated classifications. 
Thus, to take two examples, where the payroll is $500 and the pure 
premium 5 cents the gross premium required by the formula is 
$6.93 as compared with 42 cents on the basis of a flat 66]% load- 
ing. Where the payroll is $50,000 and the pure premium $2.00 the 
gross premium is $1536.25 as compared with $1667 on the basis of 
a flat 66]% loading. 
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,CoMPAPJSON OF GROSS P R E M I U M S  

( P , = r e [ 1 . 5 o p + . o 6 ] + 6 . ~ ) .  

(1) (2) 

p. _P'. 

.05 6.93 

.10 7.30 

.25 8.43 

.50 10.30 

.75 12.18 
1.00 14.05 
2.00 21.55 
5.00 44.05 

IO.OO 8i.55 

W =:, 5. 

(3) 

1 ~p 1~, 

.42 

.84 
2.09 
4.17 
6.25 
8.35 

16.67 
41.65 
83.35 

(4) 
Differ- 

eI10e 
(2) -- C3). 

6 . 5 1  
6.46 
6.34 
6.13 
5.93 
5.70 
4.88 
2.40 

- 1.80 

(5) 

_P'. 

13.00 
16.75 
28.00 
46.75 
65.50 
84.25 

159.25 
384.25 
759.25 

IV= 50, 

(6) 

l l pW.  

I. 4.15 
8.35 

20.85 
41.65 

62.50 
83.50 

166.70 
416.50 
833.50 

(7) 
Differ- 

ence 
(5)--(6). 

8.85 
8.40 
7.15 
5.10 
3.00 
0.75 

-- 7.45 
-32.25 
-74.251 

(8) 

73.75 
111.25 
223.75 
411.25 
598.75 
786.25 

1536.25 
3786.25 
7536.25 

W =  500. 

(9) 

llp W, 

41.50 
83.50 

208.50 
416.50 
625.00 
835.00 

11667.00 
4165.00 
18335.00 

(lO) 
Differ- 

ence 
(8) -- C9). 

32.25 
27.75 
15.25 

- -  5 . 2 5  

26.25 
- 48.75 
-130.75 
--378.75 
--798.85 

Insurance under work-men's compensation laws involves policy 
contracts covering an enormous range of risk, from the small em- 
ployer desiring to insure the hazard of a single employee--who may 
not even be working full t ime--up to a ~ e a t  corporation with 
thousands of employees where the premium on a single risk may be 
measured in tens of thousands of dollars. Under such conditions 
it  is difficult to find a simple basis of loading which will be equitable 
for risks of all sizes. Rules of thumb break down when compelled 
to stretch over sowide a range of conditions. Expense loadings 
adequate for the small risks become so large proportionately when 
applied to large corporations that many are driven to self-insur- 
ance. Vice versa, premiums involving what would be a reaaonable 
expense loading for a very large risk might be quite insufficient to 
take care of the risk of an employer with only two or three em- 
ployees. Especially has the compulsory or virtually compulsory 
nature of compensation laws emphasized the difficulty of collecting 
from the immense number of small employers compelled to insure 
an adequate premium for the risk, considering the high cost of 
properly auditing, inspecting and administering business in such 
small units, without at the same time promulgating rates which 
impose an unfair burden upon employers whose payroll is sufficient 
to secure a fair spread for administrative expenses and to warrant 
the expense of an inspection and audit. 

The device of charging a minimum premium is only a partial 
solution of the difficulty. According to the standard manual, "a  
minimum premium is an expression of the lowest premium amount 
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for which a single risk can be written and carried for a period of 
one year." It  is obvious, however, that under such a system of 
loading as that just outlined the necessity for a minimum premium 
is to a large extent done away with. A constant charge per policy, 
no matter how large or how small the premium may be, yields better 
practical results and is more susceptible of theoretical justification 
than a minimum premium. Under s policy-charge system each 
increase or decrease in the payroll o3 the risk, no matter how large 
or how small, is reflected in the rate in an equitable and non-dis- 
criminatory manner. This is not true of a minimum premium 
system. 

I t  seems probable that any proposed change whatever in the 
method of providing for expenses will be criticized as involving 
"discrimination." But the real test of discrimination is whether 
or not those fundamental principles of mutuality which enter into 
all insurance are violated. And the test of mutuality is that each 
insured shall be charged as exactly as possible with the value of the 
benefit in his policy plus his share of the expenses assessed in the 
proportion in which he has contributed to produce them. 
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GRouP LIFE INSURANCE AND ITS POSSIBLE 
DEVELOPMENT. 

BY 

E D W A R D  B. M OR R IS .  

A1Elough this subject principally involves that of life insurance, 
it includes so many features analogous to the underwriting of cas- 
ualty insurance that its discussion may es£ecially interest the mem- 
bers of this Society. 

While a great deal has been written regarding it in the pt~blic 
press as well as in the insurance publications during the last few 
years~ the sutjcct has been reviewed more particularly from an eco- 
nomic point of view. I have attempted herein to discuss the ques- 
tions involved more particularly from the insurance company's 
point of view and from the standpoint of the underwriter. 

There is no doubt but tha~ group insurance first appealed as a 
philanthropic measure. The employer desired to render a service 
to the employee that might in a measure relieve the sufferings of 
his dependents in event of his death. There is no question but that 
group insurance involves this feature to a considerable degree. 
Employers who purchased group insurance from this motive, how- 
ever, soon found that a closer re ']ationship was established with the 
employee; the wife of the employee realizing that termination of 
employment meant the termination of the insurance, consequently 
used her influence towards his continued employment. If the insur- 
ance was arranged to provide an increase with years of serv- 
ice, an added inducement to rem,ain was established. The result in 
brief was that the cost of the turnover of employees--the replacing 
of experienced workmen by inexperienced--was found to be con- 
siderably decreased and that in a great many cases the saving from 
this source alone considerably more than outweighed the cost of the 
insurance. In other words, group insurance produces a decided 
~ommercial advantage and it is upon this thai its popularity in a 
large measure rests to-day. 

The insuring of employees by or through the employer is not of 
recent origin. The files of most insurance companies will prove that 
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a great deal of time has been spent on problems that pertain to this 
subject--time very poorly spent if the premium return were con- 
sidered. Such insurances originally involved the issuance of indi- 
vidual contracts with examination. The cost invariably proved 
to 'be more than the employer cared to stand and most of such 
propositions remained in the correspondence files of the companies. 

I t  was not until the idea of group insurance as we now generally 
understand it on the One Year Renewable Term plan was crystal- 
lized through an inquiry of Montgomery Ward & Company of Chi- 
cago that the present development of the business began. Mon~ 
gomery Ward & Company in 1910 had considered the insuring of 
their employees and had for this purpose employed an actuary 
but finally had come to the conclusion that the matter could best be 
handled by an insurance company. As historical evidence the fol- 
lowing extract from a letter from the then manager of The Trav- 
elers Insurance Company's branch office at Chicago, dated October 
14, 1910, in reference to the proposition requested by Montgomery 
Ward & Company is submitted: 

"The  form of policy asked for is yearly renewable term form, 
each employee's insurance to be canceled upon the termination of 
service. The premiums .,are to be paid by the firm annually in ad- 
vance, and allowance for the unearned premium, on account of the 
termination of service, to be made by The Travelers in adjusting 
the next annual payment. 

" I n  considering the elimination of a medical examination, these 
facts should be borne in mind--~hat the ages of the employes run 
from 15 to 60 years; . . . .  The average age is - -  years, and 
the average weekly salary is $ - ~ "  

As far as I know, this is the first recorded request of an insurance 
company for group insurance as we now know it. 

I was rather interested in recently reviewing the company's files 
in connection wi~h this case to note that the case was then consid- 
ered on the One Year Renewable Term plan, without medical ex- 
amination, and the premium first quoted was based upon the Amer- 
ican Table with a loading of 25 per cent. which involved a commis- 
sion of 10 per cent. the first year with renewals at 5 per cent. I t  
will be evident from a further perusal of this paper that the original 
basis of cost was a conservative one. The company's files show also 
that in the fall of 1910 a group contract on the One Year Renew- 
able Term plan in blanket form was prepared involving practically 
all the principal features of the present day contract. 
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Montgomery Ward & Company finally, in July, 1912, purchased 
a group insurance contract from The Equitable Life Assurance 
Society. This contract is generally known as the first important 
contract of this kind actually issued. No insurance company can 
rightfully claim to be the originator of this form of insurance. Its 
development has been one of evolution, but had its origin in the 
inquiries of the above mentioned firm. 

Most group contracts have been issued upon the One Year Re- 
newable Term basis. Several companies have prepared group con- 
tracts on the Ordinary Life or higher premium forms but com- 
paratively few such contracts have been issued. One company in 
particular has made a specialty of writing group business on the 
basis of individual contracts. The cost, however, of the One Year 
Renewable Term contract is so low and the return so great from 
the employer's point of view that the development of the business 
has been practically limited to this basis. 

The Questior~ of Selection.--The insurance of employees as a 
whole was found to be impracticable if a medical examination was 
required of each individual. Just what experience would develop 
on group risks insured without medical examination was unknown 
at the inception of the business. Many experiments were tried 
but it was found that the resultant mortality by insuring all or 
nearly all of the active employees of a concern, with the possible 
exception of those very recently employed and according to an auto- 
matic formula, was surprisingly low and that such groups of lives 
wonld produce an experience comparing favorably with that pro- 
duced by medically examined lives applying for individual life 
insurance. I am referring here to ~he strictly "employer" cases, 
that is, to contracts on which the employer presumedly pays the en- 
tire premium and where the insurance is either for one year's wage 
with a minimum of perhaps $500 and a maximum of $3,000, or 
a fiat insurance to all, or else initial insurance the same to all 
but increasing periodically wi~h ~he years of service to a certain 
maximum--any one of these formulas being suitable for group 
insurance. 

I t  must not be overlooked, however, that the groups thus written 
are usually for employers whose business is prosperous and active 
and where the average age of employees involved is reasonably low. 
Experience soon showed that when the formulas outlined were tie- 
parted from, the results were not as satdsfactory. For instance, 
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were a company to write a group case on a salary basis without a 
maximum limit certain officials might be included with salaries of 
perhaps $10,000 or more, whereas the average wage of the employees 
probably is not more than $900; unsatisfactory results in such a 
case would be obtained because of the weight of the larger insur- 
ances on the officers who presumably are at an older average age. 
Companies writing group insurance often are requested to include 
officials for increased amounts. In exceptional cases a limit of 
$5,000 has been used by certain companies but only provided the 
total insurance in force justified such an amount. 

A frequent form of request is that in addition to the group insur- 
ance the employee be allowed to purchase additional insurance at 
group rates for limited amounts. Such a concession is a dan- 
gerous one unless accompanied by the requirement of a medical 
examination for there is bound to creep in a certain ~mount of 
selection against the company, for poor risks who are unable to 
obtain insurance elsewhere are encouraged to avail themselves of 
such an opportunity. 

All companies writing group insurance experience a considerable 
demand for the insuring of associations--generally in the na- 
ture of reinsurance. Such associations usually follow assessment 
principles and ask for reinsurance only after their mortality has 
commenced to be embarrassing. While some of these, after care- 
ful investigation, may be insured, it does not seem feasible for 
various reasons to insure them on the One Year Renewable Term 
plan. The mortality, of course, might be taken care of by serious 
increases in premium but the main (~bjection is on account of the 
increasing premium as to the individual on the One Year Term 
basis. Associations generally average their premiums but this 
involves a fallacy as apparent under a guaranteed One Year Re- 
newable Term premium as under the assessment principle. The 
dropping out of the younger lives because they can obtain individual 
insurance cheaper necessarily tends to increase the rate on the re- 
mainder--a process whdch if continued is bound to bankrupt the 
association. The only feasible way of reinsuring associations is 
through level premium insurance generally on the Ordinary Life 
form but even in such event necessary extra premiums must fre- 
quently be charged for the heavy expected mortality. As a general 
rule, however, since those individuals who are able to pass medical 
examination can buy better and cheaper insurance individually this 
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plan has its weaknesses, unless the association is bound together by 
heavy ~ies or owns a considerable araount of assets, the result of 
past excess assessments. 

Formulas of Group Insurance.--I have already mentioned the 
principal formulas of insurance suitable for group coverage. Any 
formula that is automatic and which does not over-insure nor 
under-insure any individual is, however, suitable. 

The simplest case provides that the employer shall pay the entire 
premium. Group contracts are often paid for partly by the em- 
ployer and partly by the employee, the entire premium however 
being paid to the insurance company by the employer, the em- 
ployees' contributions being deducted periodically from the pay 
roll. The contract is made .in the name of the employer. 

Any plan which involves the payment entirely by the employee is 
to be discouraged. Where the employer pays a part and the em- 
ployee a part on the Term plan the proposition is possible only pro- 
vided practically all of the employees can be made to come into the 
plan. Such a plan generally demands .compulsion through member- 
ship in an employees' association in which membership is prac- 
tieally necessary for employment. 

In certain instances the employer provides insurance only upon 
married employees or those with dependents, a method which in 
itself constitutes a satisfactory formula. 

Refinements of this kind, however, are generally to be discouraged 
for the reason of the complications involved. In view of the fact 
that group insurance can be sold generally a~ a cost of less than one 
per cent. of the total amount of insurance, the employer can afford 
to pay the entire premium rather than to run the risk of discrim- 
inating between different classes of employees. 

Premium Rates.--When group insurance was first evolved the 
premiums were necessarily based on the only table available--the 
American Experience Table. In the beginning, these rates were 
rather heavily loaded because it was not known how the mortality 
of unexamined lives insured in groups would result but experience 
proved that the mortality on properly selected groups was sur- 
prisingly low. 

In view of the fact that group insurance must be sold at an at- 
tractive ~ate, the companies involved in the business from the s~ar~ 
have paid much lower commissions bhan would be paid to agents 
who were obliged to solicit each risk individually. It  may be readily 
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seen that the agent is not entitled ~o the same consideration as to 
compensation as would have been the case had he been obliged to 
solicit each risk---furthermore, group insurance is usually sold 
through specially trained representatives (salaried men) from the 
home offices of the companies, as the selling of group insurance is 
usually too complicated for the average agent. The result has been 
that the commissions adopted by the various companies have hardly 
averaged as high as the remuneration which the agent would receive 
on the renewal of life policies, that is, perhaps 5 per cent. Further- 
more, the dealings between the employer and the insurance com- 
pany a~re generally direct, thus simplifying negotiations and avoid- 
ing a double and maybe a triple handling of many details--all of 
which has tended to minimize the expense item of group insurance. 

Cor~sidering the mortality experienced on the non-hazardous lives 
and ~he low expense involved it soon became very evident that the 
gross premiums that were properly chargeable to the employer for 
group insurance, at least at the younger .ages, were considerably less 
than the net premiums called for by the American experience. 
Therefore the companies which wrote group insurance immediately 
saw that the American table was not suitable as a basis for premiums. 
The only tsble in existence which seemed at all to meet the situa- 
tion was the basic t~ble adored for comparative purposes by the 
Medico-Actuarial Committee of the Actuarial Society of America 
and the ~{edical Directors Association in their recent mortality in- 
vestigations. While this table is not absolutely reliable at all ages 
for the purpose, in the aggregate if seems to run very closely to a 
proper one for the basis vf group insurance where non-hazardous 
lives are considered. The reason for this, as I have stated, is that 
the experience on groups of lives properly selected does not vary 
greatly from insured lives medically examined. The FI.-A. table 
~as derived from the more recent experience of life insurance com- 
panies after eliminating the experience during the first few years 
of exposure. 

The companies t;hat have used the American Experience in the 
past as a basis of rates have known that the mortality involved was 
ordinarily considerably heavier than actually experienced and that 
to a considerable exten~ the net rates involved an allowance for 
expenses and for profit. In using ,the M.-A. table, however, as a 
basis for mortality rates it is necessary in building up the premium 
to provide for ample loading not only for expenses but also for 
profits or other contingencies. 
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On this general basis are found the rates for non-hazardous classes 
(we might call them the "select and preferred" classes). I t  is 
customary, however, for the non-participating companies to quote 
rates involving various schedules. These r.ates are generally differ- 
entiated by constants to provide for increased occupational hazards. 
A non-participating company might, for instance, use six or eight 
schedules depending upon the character of its business and its selec- 
tion. For instance, one company ,might be willing to quote group 
rates on coal miners while another company might not care to write 
such a hazardous class. 

The home office having obtained the necessary inspections of a 
concern contemplating group insurance, it is necessary that the 
underwriter weigh the evidence in hand and allot a rate that is suib- 
able to the facts as known. 

I have described to this point the process used in determining a 
non-participating rate, for the reason that the ,majority of the mem- 
bers of this Society are probably more familiar with non-partici- 
pating or guaranteed rates than with the basis of participating 
premiums. Group insurance is offered in both ways. The rates of 
a participating company are made necessarily higher than those of 
a non-participating company in order that dividends or refunds 
may be granted and in order, theoretically, to provide for the safety 
of the rate. A participating company does not necessarily quote 
various schedules of rates in the way that I have described but may 
use only one rate schedule. Such a company might, however, com- 
bine similar risks into separate classes in order that a corresponding 
dividend might be paid on policies in each class. In this way the 
cost in several selected groups or classes might vary. 

The total rate on a group of employees if divided by the total 
amount of insurance necessarily results in a certain average rate per 
thousand of insurance. This rate corresponds to the schedule of 
rates at a certain age. This age, however, is not the rate that 
would correspond to the rate at the average age of all employees 
for the reason of the greater weight of the higher ages. For in- 
stance, if but two risks were involved, one aged 20 and the other 
aged 60, the average rate would not be the rate for age 40 but prob- 
ably that at about 52 to 54 according to the schedule used--because 
the greater weight of the risk at age 60 from the premium point of 
view over that at age 20. This is a point which is not always ap- 
preciated by the layman and careful explanation is often required 
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or very erroneous assumptions may be made. As an illustration-- 
a certain concern asked for the cost of insurance on their employees 
on the basis of $1,000 insurance on each life. Later, and before 
purchasing the contract, they decided that the insurance should be 
on the basis of one year's salary and were very much surprised to 
find that the cost on the salary basis was considerably higher than 
was the cost on the flat per thousand basis, although the total in- 
surance in the two plans was practically the same. 

While the rate schedules for One Year Term insurance neces- 
sarily increase for each increase in age, experience teaches that 
there is very little fluctuation in the cost age for group insurance on 
the same plant from year to year. Of course, there is some varia- 
tion on account of the change in the personnel but as the older men 
are more likely to die and their places filled by new employees at 
younger .ages this difference tends to correct the increase in rate for 
those remaining in the employ; in other words, the change in age 
and consequently the change in rate per thousand in a manufac- 
turing plant of say ~wo or three thousand lives is very small from 
year to year. A concern growing very fast, taking on new employees 
at younger ages, may actually show ,a decrease in the average cost 
age from year to year. 

A participating company in order to pay large di~ddends or re- 
funds must charge a rate considerably in excess of that charged by 
non-participating companies. On account of the redundancy of 
premium the contract of such a company makes no provision as to 
a guarantee of rates or dividends further than to provide for the 
annual renewal of the contract under contract conditions. If my 
information is correct, a participating company under such condi- 
tions might pay dividends of from twenty to thirty per cent. de- 
pendent, of course, upon the loading in the premium. If  the experi- 
ence on a risk, or class of risks, is unsatisfactory it is siznply a ques- 
tion of adjusting dividends. The non-participating company, on 
the other hand, offers its insurance according to a certain guaranteed 
schedule of rates. It is usual to guarantee this schedule of rates for 
a period of five, ten or perhaps twenty years according to the risk. 
Many employers purchasing group insurance desire that the cost of 
such insurance shall be known and sh~ll be a~ected only by a re- 
distribution of the lives involved. Once a contract is issued the 
insurance company on the non-participating plan has no alternative 
but ~o furnish the insurance for the period guaranteed, provided 
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the employer according to contract pays the premium @erefor. 
There is no disadvantage involved to the employer for the reason 
that if the cost of such insurance is unsatisfactory it is possible for 
him to seek insurance elsewhere if he can find it at a lower cost, 
provided the ori~nal company is not in a position to voluntarily 
reduce its rates~ although it can be said in this connection for 
the non-participating companies thai where it has been found that 
the original schedule of premiums was excessive the premium sched- 
ules have usually been voluntarily reduced without regard to the 
guarantee in the contract to the same schedule on which new risks 
of the same class are assumed. This is nothing more than a proper 
business policy, for the insurance company which writes group 
insurance must adol A a policy of service to its assured. 

The non-participating companies, while providing for a guarantee 
of rates for certain periods cannot, however, discontinue a contract 
at the end of such guaranteed period. They possess the power, gen- 
erally, of re-adjnsiing the rates upward or downward as the case 
may be, in accordance with the experience of the class. I t  is neces- 
sary for the protection of the assured as well as the insurance com- 
pany that some provision be made because otherwise the contracts 
might be perpetual in nature, which is necessarily against a proper 
business policy. 

The guarantee of rates for various periods has been the cause of 
some rather peculiar arguments in ihe sale of group insurance-- 
some employers insisting that the guarantee of rates for twenty 
years is more beneficial th'an a guarantee for, say, ten years. This 
is not necessarily the case, however, when one considers that the em- 
ployer may at any time terminate his contract and purchase insur- 
ance elsewhere if he believes that such a change would produce a 
lower cost. The tendency of rates has been downward rather than 
upward in view of the favorable mortality experience resulting on 
such risks and as the result of better underwriting principles. A 
feature of more importance to the employer lies in the selection of 
the insurance company in the first place, that is, the importance of 
selecting a company which is amply able to assume its contracts and 
which has a favorable reputation as to service. 

I t  is surprising what a relatively small number of group con- 
tracts have been canceled by the employer. Speaking for the com- 
pany with which I am connected, out of some three hundred issued 
policies but two contracts have been discontinued and these for 
reasons which have no bearing oil the desirability of the insurance. 
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GENERAL CONDITIONS OF THE BLANKET OR GROUP CONTRACT, 

One Year Renewable Term Plan.--The one year term contract, 
as the name suggests, provides insurance for one year and is paid 
for by one annual premium (which may be paid, however, semi- 
annually, quarterly or monthly). When renewable the process is 
simply repeated--the premillmS being calculated as of the age 
attained of each individual included at the date or anniversary of 
the contract. Where more ~han one life is included, as under a 
group contract, the coverage is extended to all by means of a sched- 
ule (or card system) listing the names of all individuals included 
with such items as the date of birth (or age), name of beneficiary, 
amount of insurance, a statement of formula of insurance, and, 
under certain conditions, period of service. The schedule automat- 
ically defines the insurance, subject generally Co notification. The 
contract also includes a schedule of premiums at each age attained, 
generally stated per $1,000 of insurance. The total initial premium 
of the contract is simply a valuation of the premium schedules as 
applied to the schedule of employees (or individuals), the total 
rate being simply ~he summation of the individual costs. The con- 
tract further provides for the inclusion of new entrants and the 
exclusion of employees whose se.rvice has been terminated. The cost 
of such is usually figured pro rata. Additions and cancelations are 
generally based upon notification although under any automatic 
coverage failure of notification would not generally avoid the con- 
tract. Dependent upon the amount~ of insurance involved, changes 
in personnel might be made in weekly, monthly or at longer inter- 
vals. Premium adjustments are usually made at monthly intervals 
although actual payments may be deferred to the anniversary of 
the contract, when a yearly settlement would be made. 

While the above briefly outlines the basis of the contract, the fol- 
lowing items are generally included as a part thereof: 

Insuring Clause (see above). The laws of ¢he several states so 
differ amongst themselves as to render impossible the use of the 
same insuring clause. Certain sta~es, for instance, permit the pay- 
ment of claims through the assured (the employer) for the benefit 
of named beneficiaries (perhaps named only on the certificates issued 
to employees), so tha~ a claim check by the insurance company to 
the assured is a proper discharge of the insurance company's liabil- 
ity. In certain states this is impossible and the insurance benefits 
must be paid by check direct to the employee's named beneficiary 
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although the check in this event would generally be sent through 
the employer. 

In all cases, however, payment mus% be made for the ultimate 
benefit of the employee's beneficiary or dependents. I t  would be 
questionable policy, if not actually illegal, for an employer to in- 
sure himself against the loss ,by death of an employee, or indeed to 
reinsure himself fl~rough ~ group life contract against losses 
which he might sustain through compensation benefits. A~ least it 
is doubtful whether the insurance companies would be willing to 
write such a contract. The benefits must eventually go to the em- 
ployee's benefit. 

Provision for the Payment of Premiums (How and When and 
Where Payable). 

Provision for the Renewal of Contract.--Most of the companies 
provide under this clause for the guarantee of rates for ,a definite 
period, at the end of which time the premium schedule may be ad- 
justed although the contrac~ may he renewed. As far as I have been 
able to ascertain, no company act~mlly provides for cancelation in- 
side of fifty years. Some of the companies do not even limit the 
contract in this respect. 

Date Effective.---This clause defines the date on which the insur- 
ance becomes effective. In view of the fact that a group contract 
cannot be written until all data regarding employees--name, date 
of birth, name of beneficiary (if necessary) is collected, it is often 
customary to put the insurance in force by obtaining from the em- 
ployer a signed application which definitely outlines the formula of 
insurance and the coverage proposed, and the payment of a nominal 
binding premium. A notification by the proper executive of the 
insurance company then automatically puts the plan into opera- 
tion. The obtaining of all the data necessary for the actual issuance 
of the contract may be a matter of weeks and perhaps months; con- 
sequently, the actual contract may not be delivered for months after 
the insurance has been effective and after perhaps many claims may 
have been paid. 

Ir~contestability.--This clause is necessary in view of statutory 
requirements. I t  is r~t]~er meaningless in the case of a company 
whose contract makes no provision for suicide. As there is no more 
selection through suicide by employees in the first than in any other 
policy year, there is not the same need of including the suicide 
clause as in the individu,al insurance contract (as most contracts 
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provide that an employee shall have been in the employer's service 
for a definite length of Cime before reaching the insurance coverage, 
three, six or twelve months as the case may be). If  the contract in 
addition provides that it shall be free from conditions as to resi- 
dence, occupation, travel or place of death, an4 further requires no 
permit or extra premium for military or naval service in time of 
war or in time of peace (see further discussion), there is little 
ground on which a company could contest. The provision under 
these conditions is largely perfunctory. 

A Provision tha~ ~he Insurance shall not be Effective upon Em- 
ployes under a Certain Minimum Age or perhaps over a Certain 
Mazimum Age (the latter provision is often omitted, having little 
value from an underwriting standpoint in the usual employer 
group) and until the name of the employee shall have been added 
to the sechedule by the company. This last provision while neces- 
sary to the contract generally would be waived if it could be satis- 
factorily proved that a name or names were excluded by error or 
oversight on the employer's part, provided the formula for insurance 
which is the fun4amentel basis of the coverage was automatic. 

Provision for the Addition and Cancelation of Individuals from 
Coverage.--This has already been outlined briefly but there is one 
further point worthy of notice. Ori~nally termination of employ- 
menC meant the cancelation of insurance. This clause obviously 
was too severe--if accepted literally it would mean that .an employee 
would have practically Co die with his "boots on," i. e., as the result 
of an accident, in order tha,t the insurance would be payable. I t  
left too much to the insurance company's option. The clause should 
properly provide for insurance benefits on those employees whose 
services are terminated by illness which finally results in death, 
maybe months after cessation of active employment and after 
participation in the payroll. The up-to-date clause, therefore, spe- 
cially provides that the insurance as ¢o any employee shall cease 
with the termination of employment except in the event that such 
termination shall be caused by the disability of the employee. The 
practice of most companies is even more liberal than this---covering 
employees, or ex-employees maybe, provided the employer will con- 
tiaue payment of premiums. As the employer will hardly continue 
payments voluntarily on a former employee unless there is good 
reason therefor, such as a temporary shutd~w-a in work, such an 
inherpretation on the part of the insurance companies is usually 
safe. 
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The present war has raised some interesting points in this regard, 
for the military situation has not been generally provided for. For 
instance, in this crisis it is probable that quite a few male em- 
ployees, of whom many are already in the militia and many more 
may enter military or naval service, will cease active employment 
and many employers will under the circumstances desire to con- 
tinue their insurance under the group plan. As file situation is a 
real one, each company must in the absence of definite provision 
determine its own position. Those companies whose policies pro- 
vide for insurance until notice of cancelation is received from the 
employer must necessarily continue the insurance if the employer 
elects to continue premiums. Unquestionably the companies must 
treat the situation in a broad way. The question on existing con- 
tracts might be met by continuing the insurance provided the era- 
ployer would continue premiums and in addition would continue 
such an employee on his payroll for a substantial proportion of his 
former remuneration, or else would equivalently provide for his 
dependents. New contracts will probably provide for definite pro- 
vision in the event of military service. 

The hazard may not actually be so severe as it may at the outset 
appear; first, because the average insurance coverage under group 
contracts is not large, probably between $600 and $700, and second, 
because the military hazard will apply more generally to younger 
rather than to older employees (the insurance coverage of such 
being necessarily smaller) and third, a considerable proportion of 
the lives insured for group insurance are industrial, mechanics who 
probably will not be drafted into active military service, bTever- 
theless, of the hundreds of thousands of employees insured under 
group contracts in this country many will serve Under the colors. 
It is doubtful, however, whether the question under group policies 
is as imperative to the insurance companies as that involved in the 
billions of unrestricted insurance held under individual policies. 

Provision for Deduction of Unpaid Premium Instalments i/~ the 
Year of Death.---The analogy with regular insurance will be noted. 

Conversion to Higher Premium Forms.--Th~s allows the em- 
ployee upon termination of service to continue an equal amount of 
insurance under an individual policy by personally paying the com- 
pany's manual rates, granted without examination if application is 
made within a certain period--usually thirty-one days. This pro- 
vision is compulsory in certain states in order that the ex-employee 

11 



162 G~ouP LIP~ I~SUR~CE. 

may not be deprived of insurance through termination of service, 
on the ground that he may have lapsed other personal insurance 
when covered under the employer's group plan. Certain employers, 
however, have advanced the opinion that by this provision one of the 
arguments that induced them to purchase group insurance might be 
nullified and, consequently, prefer tha~ the matter be optional with 
them--that they may grant the provision to deserving employees 
who leave their employ under certain conditions. 

While this privilege offers a certain selection against the insur- 
ance company, in practice the provision is of very little importance, 
probably because it is the poorer class of employees whose services 
are terminated and these are not the ones most interested in insur- 
ance benefits. 

Disability Benefits.--This provision for total permanent disability 
when offered is generally that offered under regular individual con- 
tracts. Some of the companies are more liberal towards women 
and will include them for disability benefits under group contracts 
when they will not do so under individual contracts, for obvious 
reasons. 

Usual Provisions for Grace Period, Modifications in Gontraet, 
M@statement of Age, Non-payment of Premiums, Entire Contract 
gffause.--These usually follow the wording prescribed under the 
s~atu~es and require no special consideration here except-- 

Under ¢he grace provision the employer shall pay a pro rata 
premium on the ]as't grace period if notice of cancelation is not pro- 
vided the insurance company. 

The misstatement of age clause usually provides for premium ad- 
justment rather than insurance adjustment where s¢atute permits. 

The entire contract clause, however, differs considerably from 
that in the individual contract as statements by employees are not 
necessarily a part of Che contract. In most states employees do not 
actually sign application or census blanks. The question of age is 
covered elsewhere. Consequently, the entire contract clause may 
cover simply the schedule of employees as provided by the employer. 
This is not true of aIl the states, however. 

Group Ordinary Life Contract.--As very few such contracts have 
been written an extended review is hardly necessary. I~s complica- 
tions and features deal re'ore especially with the question of sur- 
render values and the possible division of ownership. 

Analogy w~th Compensabion Insurance.--While accident insur- 
ance has for many years in the past (health insurance more recently) 
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been written under group contracts, group insurance as known 
to-day involves mMn]y ~he insurance of lives, th.at is, provides for 
the payment of .benefits in event of death from any c~use. An indi- 
vidual applying for regular life insurance mus~ sign an application 
for such insurance. When group insurance is considered the sign- 
ing of the application is absolutely necessary in only one of the 
important states--Massachusetts, .although the signing ~)f a census 
blank by each employee is usually expedient in order that the proper 
data relative to the risk may be obtained. The group term policy as 
written provides for insurance according to a certain formula 
on the lives listed in the schedule of employees or in the card file 
attached to the policy, as the case may be. Each life is therefore 
named and such important information as the date of birth 
given as a part of the contract. In determining the rate for a group 
policy the rates on the individual lives according to the schedule of 
premiums which is also a~t~ched to the policy are simply added to 
get an aggregate premium. This may seem to men versed in cas- 
ualty principles a roundabout method of obtaining a rate for in- 
surance but nevertheless it is required on account of the laws of 
various states, even though the contract provide for the payment 
of one year's wage in event of death so that the premium (once 
determined) is a function of the wage. Considerable thought has 
been expended as to whether it would not be possible on insurance 
based on the payroll ~ likewise determine the premium as a func- 
tion of the payroll. I t  is doubtful whether this would be feasible 
in the long run even though it was legally possible. Group con- 
tracts provide for periodic adjustments in coverage, that is, as the 
employment ceases the employees automatically drop out of the in- 
surance coverage and as new employees come within the service 
coverage their insurance is automatically adjusted. This means the 
periodic adjustment of  the risk. In large cases it means consid- 
erable detail but, on the other hand, it should not be overlooked 
that by this method the auditing of payrolls an(] the expense con- 
nected therewith are entirely eliminated in the group contracts as 
now drawn so that the methods used may involve a possible saving 
in the end. 

The proper method of underwriting group insurance involves cer- 
tain features analogous to casualty insurance, at leas~ to compensa- 
tion insurance, which should be remarked upon. Medical examina- 
tion of the individual life is omitted where ~he number of era- 
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ployees involved is in excess of a certain minimum, usually one 
hundred lives, and where the formula for insurance is automatic. 
This, however, does not necessarily fix the rate, for the employees 
of one plant may differ considerably as to occupational hazard 
from another although engaged in the same line of work. The 
employees of one plant, for instance, may be very much better pro- 
tected against accident than those in another plant. The health con- 
ditions of one concern may be much better than in a neighboring 
shop through the attitude of the employer towards his employees 
and the insistence upon the carrying out of certain health rules, the 
avoidance of excessive overtime work, etc. I t  is essential, there- 
fore, ~hat every risk be very carefully inspected for physical and 
health hazards. This requires expert attention. An agent who 
ordinarily sells life insurance is not generally one ~ho is able to 
make a proper inspection of this kind. Proper inspection can only 
be made by men specially ~rained in this kind of work and in this 
regard group insurance approaches very closely to casualty insurance 
involving the employees of a common employer and for this reason 
companies which write casualty lines in connection with life lines 
are much better equipped to handle the business. In the inspec- 
tion of the physical risks of a factory considerable attention should 
be given to the health conditions of the plant. As I have already 
suggested, this involves the general attitude of the employer 
towards the employee in pro~dsion for welfare work, rest rooms, 
lunch rooms, proper analysis of drinking water, observation of the 
home conditions of employees and numerous other features of vital 
importance beyond the usual "Safe~y First"  ideas of ,accident 
prevention. In this way group insurance is opening up a heretofore 
somewhat undeveloped field. AIl of these points have their effect 
upon the proper cost that can be quoted for group insurance. 

The matter of inspection does not cease with the initial inspec- 
tion of the risk. The insurance company is primarily intereste4 
in the mortality of the group of lives insured and is willing, there- 
fore, to do what it can within reasonable limits to improve the 
health and working conditions of a concern on which it carries group 
insurance and is in a position to offer to the employer the privilege 
of a periodic inspection of the working conditions and the health 
conditions of the plant. These inspections should be made even 
more thorough than the original inspection, and should be properly 
followed by a report which no~ only remarks upon the conditions as 
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found but also upon possible improvements. This service is neces- 
sarily optional with the employer. I t  cannot be forced upon the 
employer by the insurance company at the present time but the 
plan is so reasonable that the employer in the majority of cases will 
readily acquiesce in such an inspection and will take advantage of 
the recommendations made, especially if he feels that the recom- 
mendations if followed will result in the improvement of the health 
of his employees and the consequent reduction in the death rate, 
which in turn involves finally a reduction in the cost of insurance. 

By-Products of Group Insurance.--As I have already stated, 
group insurance is sold to a considerable degree by special represen- 
tatives from the home office of the company--for the reason that 
the selling of group insurance requires special training which com- 
paratively few insurance agents possess. For reasons already men- 
tioned, the remuneration to the agent from a percentage point of 
view is small as compared with the usual ratio of commissions 
offered for the solicitation of individuals. The argument has 
arisen, therefore, from certain sources that group insurance is un- 
favorable to the agent in possibly robbing him of the chance to 
write individual employees of a concern. This argument, to say 
the least, cannot be backed up by fac~s for the reason that once 
group contract has been written on the employees of a concern the 
agent or agents of the company writing such insurance as well as 
the agents of other companies possess an entree for the writing of 
additional insurance which they did not previously possess. Sta- 
tistics have shown that altogether too low a percentage of employees 
carry adequate insurance, or any insurance at all. The fact that 
group insurance is carried on the lives of the employees of a certain 
plant results in their education towards insurance; the payment 
of claims on deceased employees is naturally generally known, and 
the attitude of the employees towards insurance is consequently 
very much changed. The agent receives the opportunity to interest 
such employees in further insurance on individual contracts. Group 
insurance as sold to the employer very seldom involves an insurance 
of more than one year's wage which necessarily invloves an amount 
in the ordinary case very much under the adequate protection, so 
that the agent should have very little difficulty in supplementing 
such insurance through personal solicitation. 

For exaJnple, a systematic following up of employees insured 
under a certain comparatively large group contract by a single agent 
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resulted in one year in the issuance of regular business amounting 
to some $800,000. 

Discussion of Certai~ Legal Features.--The insurance laws of 
the various states have been based mainly on the issuance of policies 
to individuals and, consequently, in many respects are not adapted 
to blanket or group policies. At the present time only a few states 
have passed special legislation applicable to group life insurance. 
The insurance departments of the various states, however, as far 
as compatible with existing laws have been liberal in decis4ons 
affecting group insurance. In certain states where the laws spe- 
cially provided that no insurance be issued without medical ex- 
amination, it has been necessary that special legislation be passed 
in order to permit the writing of group insurance without examina- 
tion. In such legislation it has been necessary to define group in- 
surance. The general definition adopted has been the insuring 
of the lives of more than one hundred employees of a common em- 
ployer. New York has exempted group insurance along these gen- 
eral lines from the limits of new insurance which may be issued. 
W~lile smaller groups under certain circumstances can be written, 
usually individual medical examination is required and ~he busi- 
ness must be included in the regular business limits. 

While it is still possible to ,write groups of lives other than em- 
ployees of a common employer such business is usually not exempt. 
The business of most of the companies writing group insurance at 
the present time, however, involve groups under a common em- 
ployer wherein the employer is interested to the extent of contrib- 
uting all or a major part of the cost of such insurance. None of the 
companies are reinsuring fraternal orders at the present time nor 
are they likely to in the future. 

A very interesting point has nrisen on account of ~he inadequacy 
of existing laws as affecting group insurance. The laws of a number 
of the states provide for valuation based upon the American Table. 
With these laws the insurance companies have strictly complied 
irrespective of the basis of premium. The laws of at ]east two 
states, however, provide that if the premium charged for insurance 
shall be less than the net premium according to the standard 
adopted by the state for valuation purposes, the insurance com- 
pany shall be obliged to set aside a special deficiency reserve equiv- 
alent to the deficiency in premium multiplied by the present value 
of an annuity for the period over which such premiums are pay- 
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able. As I have heretofore pointed out, group insurance if the 
occupation hazard is slight may be offered at gross rates at the 
younger ages under the net premium according to the American 
Table. Those states which have passed legislation as above described 
have naturally demanded a special deficiency reserve of the insur- 
ance company. Commissioners of certain other states have ruled 
to the same effect, so that a peculiar situation has come about 
whereby the insurance companies have been obliged to put up 
deficiency reserves although complying strictly with file valuation 
laws of the state. While these deficiency reserves affect generally 
the younger ages only, it is possible to cite a case where an insur- 
ance company ,which receives a gross premium of perhaps $7.00 per 
thousand is obliged to put up not only one half the net premium 
according to the American Table in accordance with the valuation 
laws," but in addition deficiency reserves on such a risk of maybe 
$30, so that as far as the particular risk is concerned, for a gross 
premium of $7.00 the insurance company puts up total initial re- 
serves of perhaps $35 besides paying expenses incidental to the 
business. I t  will be readily seen by such a ruling that a recently 
organized co~npany or an insurance company with a relatively small 
surplus would not be in a position to write group insurance under 
existing conditions. The situation is somewhat peculiar when one 
considers that the rates charged by the insurance companies are 
properly loaded for profit as ~ve]l as for expenses and, in fact, may 
be producing yearly profits. 

This point emphasizes one need of a proper mortality ~ble as a 
legal basis for reserve valuation. The insurance commissioners re- 
cently requested the Actuarial Society of America to prepare a 
table which will represent the proper mortality on American insured 
lives. Certain companies have already furnished data for this pur- 
pose and a report will undoubtedly be made in the comparatively 
near future. The adoption of such a table as a legal basis for 
valuation is necessarily a slow process if finally recommended by 
the insurance commissioners. As group insurance, however, has 
already emphasized its value in the cutting down of turnover costs 
of employees and in stabilizing employment, as evidenced by ~he 
approval of probably the majority of employers who are carrying 
such insurance, it is undoubtedly a permanent institution. While 
the insurance companies are not wont to charge the employer a 
premium greater than is necessary to meet mortality costs and nec- 
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essary expenses and contingencies, disregarding entirely the ques- 
tion of valuation which has no direct bearing on the actual mor- 
tality cost to the companies, it is hoped that the necessary steps 
can be taken to insure proper and adequate legislation. 

The ftmdamental assumption upon which a deficiency reserve is 
required involves the question of sufficiency of rate. As applied, 
however, to the present statutes and rulings, this assumption may be 
questioned for the following reasons: 

1. Upon She supposition that the American Table is the proper 
one for the basis of group insurance rates. I think I have stated 
enough ~o show that on non-hazardous risks at least, gross pre- 
miums at the younger ages can be safely quoted at lower rates 
~han those demanded by the net American Table. To insist, there- 
fore, upon the use of the American Table as a basis of group rates 
would ac~ as a preventative towards the sale of group insurance. 

2. The assumption involves an unjust discrimination between 
classes of risks. For example, let us compare the results between a 
policy for office employees only which involves no occupational 
hazard, and a group composed entirely of locomotive engineers 
which does involve occupational hazard. We will assume that the 
rate on the latter class is such as to call for a gross rate in every 
instance above the net American premium, and yet on such a class 
no deficiency reserve would be required, whereas a considerable 
deficiency reserve would be required for the non-hazardous class, 
yet from an underwriting point of view the locomotive engineer 
class might involve the insurance company much more seriously 
than would the group of office employees. I make this illustration 
in order to call attention to the fact that the deficiency reserve idea 
as now app]ied to group insurance is a hindrance rather than an 
aid *o proper underwriting. Someone may advance the argument 
that I have specialized too greatly in the illustration which I have 
made and that while the deficiency reserve may not affect all risks 
it provides as a whole a certain margin of safety. This argument 
I judge not to be a sound one, for the reason that a company might 
assume none except hazardous risks which would involve no de- 
ficiency reserve and, consequently, no further protection than that 
contained in the rate itself. 

3. The requirement involves an unjust and unnecessary distinc- 
tion beL~veen pal¢icipating and non-participating business. A par- 
ticipating company, for instance, might quote a gross rate equal 
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to or greater than khat required by the American Table yet on non- 
hazardous classes might easily declare dividends which would reduce 
the net cost of the insurance to, let us say, 90 per cent. of the Amer- 
ican Table. A non-participating company, on the other hand, quotes 
a schedule which guarantees a rate of, let us say, 90 per cent. of the 
American Table. The costs to the employer in the illustration I 
have made are identical, yet the non-participating company is re- 
quired to set aside a considerable deficiency reserve which is not 
required of the participating company through the technical con- 
struction of the law or ruling. Of course, it may be argued that 
a participating company need not set aside a deficiency reserve in 
view of the redundancy of their rate and the option they possess of 
decreasing dividends. That argument must be set aside as theo- 
retical only when the facts of the situation are carefully revie~ved, 
for when it comes to the question of safety the non-participating 
company is safeguarded by capital and excess surplus accumula- 
tions which are not permitted to ~he mutual company. 

I have not intended in this explanation to ,advance an argument 
for or against the various classes of insurance companies but have 
used the illustration simply in relation to the deficiency reserve 
idea. 

Some peculiar agency difficulties have arisen through the sale of 
group insurance ~hieh illus£r,ate certain legal phases which had 
not been foreseen. The business of an employer may involve the 
employment of men and women in many states, especially where a 
sales organization may spread out into perhaps nearly every state 
in the Union. Many states have special resident agency laws and 
problems on this account have arisen. Special care should be 
taken, therefore, in handling ~his rather complex problem. As an 
illustration, let us assume an employer incorporated in the State of 
New York wi~h branch offices in Ohio, in Massachusetts and in 
Canada. The branch office in Massachusetts we will say has eighty 
employees. The difficulty involved is this : Ohio not only has a very 
strict resident agent's law but especially Provides for statement 
of beneficial interest. The laws of Massachusetts exem'pt without 
em~mination group insurance upon employees of a common em- 
ployer only provided more than 100 risks are involved. The laws 
of Canada at the present time do not provide for the writing of 
group insurance under any circumstances. And yet, the employer 
at the head office in New York is willing to pay for the entire 
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premium in l~ew York and asks that the contract be written in 
l~ew York. The problem is soinewhat further complicated by the 
fact that in Massachusetts it is impossible to extend the coverage to 
new employees under an existing contract. I t  is necessary in order 
to cover new employees to cover same ,by the issuance of additional 
contracts--~he decision in Massachusetts being peculiar in this 
regard. I shall not here attempt to solve this problem but have 
recorded it only to point out an example of possible problems which 
may present themselves due to the fact ~hat we have no general 
insurance laws. 

The Li~i t  of Ris~.--The question has been asked why it would 
not be possible for a good sized concern to carry its own insurance 
on its employees rather than insuring them in an insurance com- 
pany. As Chis question deals ~i th some of the fundamentals of 
the business I will attempt to discuss it. There is no question that 
a concern whose employees number perhaps ten to twenty thousand 
could from a financial point of view run no particular risk in 
carrying its own insurance but the reasons against such a procedure 
are as follows : 

The concern in question is not in the insurance business and to 
properly carry its own risk would need the advice at ]east of ex- 
perts as well as to assume the expense of keeping necessary records. 
As I have noted above, no company should assume a liability of 
this kind before putting aside the proper reserves in order that the 
cost may be actually determined from year to year. 

Unless the concern is a very l~rge one, the expense connected with 
the carrying of such business added to the actual cost of the busi- 
ness will ordinarily show a very small saving over the cost of pur- 
chasing the insurance from an insurance company. Nor can the 
calamity hazard be entirely neglected. The possi~bility of the loss 
of lives through a conflagration, through explosions, etc., should not 
be overlooked. The loss of the "Eastland" in Chicago a few years 
since also illustrates the point at issue. Here a steamer carrying 
a field day party of the employees of a certain concern was sunk and 
many lives lost. l~ecessarily no concern should hazard in any way 
its surplus through the assumption of a considerable insurance risk. 
Perhaps the most important feature, however, is the moral effect of 
insurance ~through an insurance company--¢he entering of a third 
party. I f  a concern is carrying the insurance itself it necessarily 
must make its own claim adjustments, especially if accident and 
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health insurance are involved. This involves a possibility of dis- 
satisfaction oftentimes and the benefits derived from an insurance 
feature may be to a considerable extent nullified by the resulting 
criticism. If  the insurance is placed in an insurance company the 
responsibility for adjustments necessarily res~ with the claim ad- 
justers of the insurance company and any criticism is naturally 
directed against the insurance company rather than against the em- 
ployer. Then again, better and more satisfactory results will be 
obtained through the insurance company whose representatives are 
specially trained in their various duties. 

POSSIBILITIES OF Tr~E FUTUR~.--At the present time it is doubt- 
ful whether over 1,000 group contracts have been written in the 
United States out of hundreds of thousands of employers who 
might be interested. Practically all of the group insurance which 
has been issued has been on the basis of the One Year Renewable 
Term plan which, as I have already stated, is the simplest form 
possible. A very, very few blanket contracts have been written 
upon higher premium forms such as Ordinary Life although such 
contracts have been issued. From the employer's point of view 
there is no doubt but that as a preliminary step group insurance on 
the One Year Renewable Term plan is file most desirable but in my 
opinion group insurance will not cease with the sale of the One 
Year Renewable Term policy but is opening' up a field which is 
scarcely appreciated at the present time. While I am not going 
very far into this subject at the present time, for it is a vast subject 
in itself, the following statements are offered as indications of the 
possible development of this business. Usually the One Year Re- 
newable Term policy is paid for entirely by the employer. This is 
not always the case, however, and a great many contracts have been 
sold in which the employee shared with the employer in contribu- 
tion. While this phase opens up certain difficulties, the part pay- 
ment plan by the employee is possible and practicable provided pro- 
vision is made whereby a large percentage of the employees are 
involved. 

There are various phases of treatment of the part contribution 
plan. The employer, for instance, may agree to pay 50 per cent. 
of the premium charge as to any individual at the end of say, one 
year of service; 75 per cent. at the end of three years of service and 
100 per cent. at the end of five years of service--the argument, of 
course, being to attract the employee to remain in service. 
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Under certain conditions the employer may agree to pay half the 
premium and the employee the other half, pointing out to the em- 
ployee in this connection that he is enabled to offor to him insur- 
ance at a cost far below that which he can obtain individually. 

The part contribution plan is much better fitted to the sale of 
higher premium policies generally by the issuance of individual 
policies. Numerous plans have been devised to meet this situation. 
By this means it is possible to provide for a pension feature to em- 
ployees. For instance, let us assume the issuance of an individual 
contract providing insurance to a retirement age and at such age 
convertible into an income for life. 

The contribution by the employer may be arranged in various 
ways, of which the following are suggested: 

1. On a "fifty-fifty" basis. 
2. On a basis where the employer's contributions increase with 

years of service--the contributions of the employee decreasing to 
correspond. 

3. Or the employer might take out a group contract on the one 
year renewable term plan which as to any individual could be con- 
verted without medical examination into such a pension plan as 
described above. As Co any individual the contribution by the em- 
ployer naturally increases from year to year with the advance in 
age of the employee until a point is reached where the employer's 
contribution is sufficient to pay the entire premium on the pension 
policy--~f course, beyond this point the employer's contribution 
will not increase. The employee, on the other hand, will pay a de- 
creasing premium from year to year, finally nothing, yet when the 
retiring age is reached the employee will receive an annuity payable 
as long as he lives with certain provision in event of his death be- 
yond the retirement age to his beneficiary should she survive. In 
event of the death of the employee during service the entire in- 
surance value of the contract is turned over to the employee's bene- 
ficiary or dependents. 

Under these conditions it will be noted ~hat while the employer 
is paying the cost of the insurance the employee is carrying the in- 
vestment part of the contract of which we may assume he will re- 
ceive full control in event of termination of service provided he 
then assumes the entire premium charge. While in service, how- 
ever, it is recommended for obvious reasons that a loan on the policy 
be granted to him only with the joint consent of the employer. 
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Back of all these plans which I have mengoned is the under- 
lying thought of stability of labor. As has been stated, group in- 
surance on the One Year Term plan has already been proven a 
stabilizer of labor, but under the plans which are described above 
the desire on the part of the employee for continuation in service 
will he enhanced for the reason that he obtains a very favorable 
investment through the employer's cohperation which he would lose 
as to the future were he to terminate such employment, and all this 
at a cost to the employer which perhaps may be less than one per 
cent. of the yearly pay-roll. 

There is one complication which should be mentioned in this 
connection, the question of ownership of the policy. Individual 
contracts have been issued on groups of employees wherein the em- 
ployer has paid the entire premium, that is, on higher premium 
forms than Term insurance, the employee assigning to the em- 
ployer the surrender value of the contract to be effective in event 
of cessation of service, the employer guaranteeing, on the other 
hand, that in event of death in service the entire insurance proceeds 
of the contract shall be paid to the employee's beneficiaries and that 
upon the attainment of a certain age the entire proceeds of the con- 
tract shall be surrendered to the employee. 

Under the joint contribution plan the question of ownership is 
not as simple and special assignments are necessary. For instance, 
as under plan number one, if the employee and the employer con- 
tr/bute equally an assignment might be worded whereby upon 
termination of employment the employer would release his owner- 
ship in the contract to the employee provided the employee would 
reimburse the employer for one-half the surrender value of the 
contract. Incidentally, a proposi~ion which has met with some 
favor and argument along these lines involves the gradual giving 
up by the employer of his interest in the contract, ~hat is, increase 
in years of service means an increase in the ownership of the 
policy on the employee's part provided, of course, service is con- 
tinuous. 

I need not call to your attention the investment possibilities of 
these general plans for the employee as a result of the employer's 
contribution. Along the lines which I have mentioned, it is pos- 
sible to work out an interest return to the employee, were he to cash 
in his policy for its full value at the retirement age (65), which 
would represent an investment at a guaranteed rate of interest very 
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much in excess of anything that he could personally obtain. Of 
course, this rate is dependent upon the age at issue and upon the 
amount of contribution by the employer, but returns in excess of 
5 and even 6 per cent. compound interest can be guaranteed. Re- 
membering that the entire insurance value of the contract will go to 
the employee's dependents in event of death during service the ad- 
vantage to the employer as well as the employee is easily seen. 

In event of termination of employment if the employee will re- 
imburse the employer for his contribution, he may continue his in- 
surance provided he will assume the full payment of premiums. 

I have not attempted to do more than mention in a general way 
this proposition but I think you will agree with me that it possesses 
enormous possibilities. 
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REVISION OF WORKMEN'S COIKPENSATION I:~ATES 
(JANUARY-~ARC~-, 1917). 

BY 

HARWOOD E. RYAN. 

The recent revision of rates for workmen's compensation in- 
surance should be of p.artieu]ar interest to the members of this 
Society. I t  is to be hoped that in due time complete details of the 
work will be available. In what follows, however, on account of 
the volume of material developed, it will be possible only to deal 
with the more important aspects of the subject, and in particular 
with those involving the application of actuarial principles. 

The year 1916 is believed to have produced in this field under- 
writing losses of serious proportions. I t  is known that industrial 
pressure due to the war which commenced about the middle of 
1915, greatly increased during 1916 and produced abnormal acci- 
dent frequency. Green help, crowded factories, long hours have 
been contributing conditions. A survey of the situation as de- 
veloped from a special inquiry instituted by the New York In- 
surance Department was, on December 8, 1916, presented to the 
companies operating in New York. I t  showed the following com- 
parison of results for the two years of issue--1914 and 1915. 
Owing to the immaturity of the data the figures must be regarded 
as indicative rather than conclusive. 

C0%¢PENSATION LOSS EXPERIENCE UPON POLICIES EFI~ECTED IN 1914 AND 1915 
- - I ~ E w  YORK BUSINESS ONLY. 

Policy Year 1914. Policy Year 1915. 
Aggregate earned premiums . . . . . . . . . . .  $13,313,559 $10,754,213 
Total incurred losses .................. 6,828,758 7,329,813 
Indicated loss ratio as of September 30, 

1916 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51.29% 68.169~ 

In the meantime, the companies themselves had become con- 
cerned with the rate situation generally and a movement was in- 
augurated by the National Workmen's Compensation Service 
Bureau to meet, by means of a general rate revision, a recommenda- 
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tion favoring increased rates, made by the 1Vew York Insurance 
Department. The membership of the bureau comprises the leading 
stock liability insurance companies of the country. I t  has not, up 
to the present time, admitted to membership mutual companies or 
other insurance carriers, although a start has been made in the 
direction of broadening its rules for eligibility. Recognizing that 
the situation called for general representation, the Bureau proposed 
that the Standing Committee on Workmen's Compensation Rates, 
appointed in March, 1916, by the Massachusetts, Pennsylvania and 
1Vew York Insurance Departments, should be designated to under- 
take the work. This arrangement was finally made, the member- 
ship of the standing committee, however, being increased for the 
purpose from seven to eleven. As finally constituted the committee 
consisted of the following members: 

American Mutual Liability Insurance Company, 
Employers Liability Assurance Corporation, 

*Employers 5tutual Insurance Company, 
Fidelity & Casualty Company, 
Globe Indemnity Company, 
Massachusetts Employees Insurance Association, 
Maryland Casualty Company, 

*Millers Mutual Casualty Insurance Company, 
l~ew York State Insurance Fund, 
Travelers Insurance Company, 

*Utica Mutual Compensation Insurance Corporation, 
New York State Insurance Department (chairman). 

This arrangement gave to stock company representation five 
votes, to mutuals four, to the State Fund one. The chair voted 
only in case of tie. 

The committee proceeded ¢o create an actuarial sub-committee, 
to which appropriate subjects were referred for research and report 
to the standing committee, as follows: 

American Mutual Liability Insurance Company, 
Fidelity & Casualty Company, 
Massachusetts Employees Insurance Association, 
New York State Insurance Fund, 
Royal Indemnity Company, 
Travelers Insurance Company, 
Massachusetts Insurance Department (chairman). 

* These three considered as two for voting purposes. 
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On the part of the ~ational Workmen's Compensation Service 
Bureau it was stipulated that the revision should be expeditiously 
conducted and completed and also that the sessions be held at the 
offices of the Bureau in Mew York where the facilities for a work 
of such character were at hand. 

The difficulties encountered were largely technical and non-com- 
petitive and the general atmosphere of the conference was har- 
monious and co-operative. A resolution was adopted providing: 
"that as soon as the present work of rate revision is completed, this 
committee proceed with the development of plans calculated to 
produce statistical information which will serve as the basis for an 
exact determination of all collateral questions relating to rate mak- 
ing, the committee to meet for such time as may be necessary to 
determine these issues, the results of their conference to be trans- 
mitted to the various insurance departments and bureaus inter- 
ested." 

The 1915 conference established basic pure premiums for the 
classifications (numbering about 1,300) contained in the compen- 
sation manual. With some exceptions, due to local conditions, the 
rates based thereon were put into effect in various states during 
the first half of 1916. It  now appears that this action lagged be- 
hind the changed conditions brought about by the European war 
and that a higher rate scale should have been sooner adopted. Ia- 
dustrial pressure began to be felt about the middle of 191.5 and was 
in full swing by the ilrst of July, 1916. 

The rates produced by the 1915 conference may be said to repre- 
sent the first efforts made te combine experience data of several 
states. Earlier rates were chiefly conjectural and were determined 
almost wholly from Massachusetts and New Jersey data. The 
original rates for New York and for other states which adopted 
compensation laws between the summer of 191~ and the fall of 
1915, come within this designation. 

The work of the recent conference resolved itself into the follow- 
ing separate activities: 

1. The application of an increase to the existing level of rates 
for the purpose of producing general adequacy of premiums. 

~. A readjustment of the basic pure premiums with a view to 
minimizing inconsistencies due to earlier errors an~ lack of ade- 
quate statistical data. 

3. Revision of manual rules wherever necessary to bring about 
12 
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further  standardization of procedure and to provide for improved 
methods of underwri~/ng special hazards. 

Items 2 and 3 were accomplished by the principal comTn~tte% the 
actuarial subcommittee furnishing the data in form for use in de- 
termining pure premiums. I tem 1 was the subject of an extended 
study, by the subcommittee, which formed the principal basis for 
the new rates. 

C0~£BIIVATION OF EXPERIENCE DATA. 

The first problem presented involved the question of reducing 
the experience data, derived from several states with compensation 
laws of varying durations and having unlike benefit schedules, to a 
common basis. The discussion which developed over this question 
brought out widely differing views. Finally, after several sug- 
gested methods had been exhaustively debated, it  Was voted to pro- 
ceed as follows: 

Using the Massachusetts Act of 1912 as the standard, law dif- 
ferentials were computed with reference to the Standard Accident 
Table of Dr. Rubinow. Taking these as divisors, the actual losses 
for each state were reduced to the basis of the Massachusetts Act of 
1912. These divisors and the corresponding reciprocals are given 
in the subjoined table along with the aggregate experience data 
available for each state. Special factors introduced for New Jersey 
and Illinois are in recognition of the absence of administrative con- 
trol of claim settlements in those states. 

Sta te .  

Michigan . . . . . . . . . . . .  
New Jersey . . . . . . . . . . .  
Illinois . . . . . . . . . . . . . . .  
Connecticut . . . . . . . . . .  
" I o w a  . . . . . . . . . . . . . . . .  
Minnesota . . . . . . . . . . .  
Rhode Island . . . . . . . . .  
Wisconsin . . . . . . . . . . . .  
California ............ 
New York . . . . . . . . . . . .  
Massachusetts, Part I.. 
Massachusetts, Part II. 

Total. 

l~.eductton ] Rec ipro-  i D a t a  Available.  
Factors .  cals, 

Payrol l .  Losses. 
P r o -  , (Reduct ion 

posed Spec l~  , M ~ t l -  
Diatom. Fac~rs. I pll~s). 

1.04 ...... .961538 
.97 1.10 1.134021 

1.37 1.05 :.766423 
1.27! ....... 787402 
1 .12 .  . . . . . .  892857 
1.18 . . . . . . .  847458 
1.01 . . . . . . .  990099 
1.60 . . . . . . .  625000 
1.66 . . . . . . .  602410 
1.89 . . . . . . .  529101 
1.00 . . . . . .  1.OOO000 
1.40 . . . . . . .  714286 

$ 298,665,45{] $ 1,780,423 
826,826,653 1,376,179 
477,725,599 2,982,212 
87,947,831 : 394,586 
36,451,041 164,078 
85,166,975 513,115 
26,750,819 159,255 
85,740,671 669,827 

209,963,040 1,498,126 
1,131,304,828 6,574,951 
1,212,533,164 4,755,663 

362,468,715 1,958,867 

$4,341,544,786 $22,827,282 
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The procedure above indicated having been recommended by 
the actuarial committee, it was adopted by the conference. Mr. 
Albert H. Mowbray, who served on both committees, presented a 
dissenting report in which he contended for the employment of re- 
duction factors derived from actual experience rather than from 
the standard accident table and for recognition of the principle that 
the law differential, instead of being constant for all classifications, 
should reflect the expectation of each tTpe of loss provided for in 
the pure premium. This would have required an analysis of the 
pure premiums by type of benefit and the establishment of a dif- 
ferential representing each. Although the committee rejected this 
theolT, the controversy which its introduction has stimulated is an 
indication that it has other sponsors and that it will in future be 
given further consideration. 

In a brief review of this kind it is impossible to enter into 
a full discussion of the various factors which enter into the final 
multipliers developed for passing from the basic pure premiums to 
the rates for particular states. I t  will be sufficient to show what 
these elementary values are and the principles which they seek to 
recognize. The law differential is well understood and need not 
be further described. 

I ~ N D E R E S T I I ~ A T E S  OF O U T S T A N D I N G  L O S S E S .  

After a careful review of this subject by the actuarial committee 
and upon its recommendation, the conference established a factor 
for underestimates equivalent to 2 per cent. of the incurred losses. 
Upon this point the reasoning of the committee is rather obscure. 
Estimates ranging up to 5 per cent. were proposed but evidently 
could not be supported by statistical data. 

IXCR~.Asn, IG COST. 

This subject was subdivided so as to include (a) such increase 
as might be attributable to the age of the act in each state, and (b) 
abnormal industrial activity. The following factors were adopted: 

(a) 
Policy Year under Factors of Increasing Cost.  
Compensation Act. (1) (2) 

1 . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .00  .95  

2 . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .10  1 .05  

3 . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 15  1 .10  

4 . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .18 1 . 1 2 5  

5 . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .20  1 . 1 4  



180 REVISION OF WORKMEN'S COMPENSATION RATES. 

The difference between the two sets of factors is explained by 
the fact that the experience available to the committee was in vary- 
ing stages of development. Column 2 contains the values applicable 
to the present experience data. 

(b) 
The allowance made for industrial activity has been fixed by the 

committee at 15 per cent. Satisfactory statistics upon which to 
base this factor were not available and the conclusion reached must 
be acknowledged as conjectural. Both factors reflecting increasing 
cost are combined additively and appear as a single factor in the 
final multiplier. 

OCCUPATIONAL DISEASE. 

The work of Mr. James D. Maddrill on this subject is already 
known to the Society. There has been no important new develop- 
ment since his valuable paper (Proceedings, Vol. II, p. 208) was 
presented and the committee has been ~ ided  chiefly by the results 
of his work, as follows: 

For states where occupational disease is a cost element, a gen- 
eral differential of 1 per cent. is provided on all classifications. 
In addition a further differential is to be applied to selected clas- 
sifications which present special occupational disease hazards, the 
sum of such extras to aggregate a further 1 per cent. of the pure 
premiums. 

~FFECT OF SCttEDULE RATING. 

The compensation rating schedule which is in general use has 
thus far resulted in a net decrease in premium volume. To offset 
the effect of this depression a correction factor has been provided 
applicable to those classifications which are subject to rating by 
schedule. For this purpose the conference adopted a loading of 
9 per cent. In order to avoid the confusion of creating two sets 
of rates---one for classifications subject to schedule rating and one 
for those not so subject--it was decided to apply the correction to 
the pure premiums for the appropriate classifications. 

EXPERIENCE RATING. 

A factor has also been introduced to correct the effect of ex- 
perience rating which involves all classifications. Experience rating 
is limited to the larger risks and the net result of its application 
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is estimated at 1 per cent. of the entire premium volume. Theo- 
retically the charge should be applied only to those risks which are 
subject to experience rating. In practice, however, it would be ex- 
tremely cumbersome to do this. I t  is ingeniously argued that no 
nnfairness results from this practical solution of the difficulty on 
the ground that experience-rated risks develop a net credit and 
hence are of a quality better than the average. Therefore, it is 
held reasonable to assume that the remaining risks are worse than 
average and as a group probably should be subject to a net debit. 
Like many other contentions encountered in rate-making, this one 
is not susceptible of tangible proof. The point is st  present of 
little practical importance, however, and no harm can now result 
by conceding its possible validity. 

LOADING ]FOR EXPENSE. 

The 1915 rate conference determined upon 40 per cent. as the 
average loading properly chargeable under prevailing conditions 
to cover expenses. At that time the principle was introduced of 
modifying the average loading in order to reflect the variation in 
rate level as between the several states. Thus the loading for New 
York, where the scale of benefits, and hence the level of rates, are 
highest, was placed at 35 per cent., while for Pennsylvania--a state 
providing extremely small benefits, a loading of 4~½ per cent. was 
adopted. 

~ollowing a plan similar to that adopted in 1915, the recent 
conference procured figures representing expenses incurred during 
1916 by certain stock and mutual companies and arrived at the 
general conclusion that the indicated expense ratio had been 40 
per cent. for the more highly organized stock companies and some- 
what more than 18 per cent. for the mutuals. As the mutuals are 
largely dependent for dividend earnings upon lower expenses, the 
stock company figures have been customarily adopted in fixing the 
loading for both classes of companies. As in 1915, a difference in 
expense by states has been recognized and allowed for in the final 
multiplier. 

While the principle of varying the loading percentage because 
of differing rate levels is now quite fully recoguized in the calcu- 
lation of rates for different states, the logical extension of that prin- 
ciple in its application to the particular scale of rates for a given 
state has not yet been adopted. One of the most important ques- 
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tions under discussion in the recent conference dealt with this very 
point and has suggested the paper by ~fr. Joseph H. Woodward 
which appears in this number of the Proceedings. Owing to the 
pressure under which the rate revision was accomplished, there was 
little opportunity for a complete exposition of the subject. In 
connection, however, with the question of graduated law differen- 
tials, it was argued that the expense loading should vary in inverse 
ratio to the rate so that the resultant (if graduated differentials 
were used) would be a constant multiplier. 

This was a convenient, if rough, assumption, but it failed to 
satisfy some of the members of the actuarial committee. A resolu- 
tion was accordingly adopted calling for further study of the sub- 
ject. Also, on an objection raised to the use of flat law differen- 
tials in projecting rates the actuarial committee reopened the 
matter and finally concluded that the graduated law differential 
and the graduated expense loading are correct in principle, that 
these two functions do not, when combined, produce a flat mul- 
tiplier and as to the rates for i%ew York (where the question had 
been raised) definitely recommended the adoption of the newly 
enunciated principles. The conference committee, however, was 
not so greatly impressed with the innovation and by a close vote 
rejected it--principally because it would have produced greater 
increases in the rates for the more highly rated classifications. 
l~otwithstanding the action taken, the prominence given to this line 
of inquiry is an indication that on another such occasion there will 
be brought into the rate calculations a definite recognition of these 
two principles, viz: 

1. That the law differential is not constant for all classifications 
but is a variable dependent upon the relative weight of each par- 
ticular benefit contemplated by the pure premium. 

~. That expenses should be assessed with reference to the mag- 
nitude of the rate with, possibly (as suggested by ~r .  Woodward), 
the addition of a constant in the form of a policy fee. 

For a clearer understanding of the problem which has given rise 
to these two questions, it should perhaps be stated that the first 
involves both the reduction of experience data to a common basis 
and the subsequent treatment of the basic pure premiums in the 
calculation of rates. The second is a logical refinement of the 
method heretofore followed in roughly assessing expenses as a fiat 
percentage of the premium charged. The rapid development of 
more scientific rate-making in compensation insurance makes a 
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thorough and early investigation of these two questions exceedingly 
desirable. 

The final conclusions of the committee with reference to expense 
loadings are expressed in the following table which, for convenience, 
includes a statement of the treatment adopted by the conference of 
1915: 

EXPENSE LoADr~Gs. 

191~;. 1917. 
Average expense loading (all states) expressed as percent- 

age  of gross rates . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  40% 40% 
Allocated in the following manner: 

States with law differentials of less than 1.25 . . . . . . . .  42½ 42½ 
States with law differentials from 1.25 to 1.49 . . . . . . . .  40 40 
States with law differentials from 1.50 to 1.74 . . . . . . . .  37½ 37½ 
States with law differentials of 1..75 and over . . . . . .  35 36 

The foregoing figures include no allowance for profit or for 
special expense incurred for the maintenance (as in Maryland and 
New York) of a state industrial commission. 

MAINTENANCE OP STATE COMZ~ISSIONS, 

In addition to the usual premium taxes and license fees certain 
states impose upon insurance carriers a special assessment to cover 
the expense of maintaining an administrative board which super- 
vises c]aim settlements. In Maryland and New York the assess- 
ment is based upon the amount of compensation paid during the 
year. In Kentucky there is a specific tax of 4 per cent. upon com- 
pensation premiums. Loading factors have been provided for New 
York (1½ per cent.) and Kentucky (2 per cent). The estimate of 
expenses for Maryland was not available when the conference ad- 
journed. 

22OPIT. 

The principle that a margin for profit should be provided in the 
rates for stock companies was given recognition by the 1915 con- 
ference. At that time, however, no provision therefor was in- 
cluded in the rates. The stock company representatives this year 
reported in favor of a loading of 1½ per cent. which was taken to be 
the equivalent of 5 per cent. earnings upon such part of invested 
insurance capital as is subject to the risks of workmen's compen- 
sation insurance. Potential profits from favorable underwriting 
and from invested assets have not, apparently, been considered in 
connection with this subject. 
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CATASTROPHE HAZARD. 

The recommendations of the 1915 conference in this respect 
have been confirmed and an addition of lc per $100 payroll has 
been provided for states other than ~Tew York, where it is fixed 
at 2c. This charge is imposed as a constant on the gross rate for 
all classifications. In the absence of reinsurance facilities the sums 
available from this source to many companies would fail of its 
purpose although in the aggregate it is probably sufficient. The 
cost of catastrophe reinsurance and the loading fixed for the hazard 
are wholly unrelated quantities. Small companies must have such 
reinsurance but cannot expect to be reimbursed out of their pre- 
mium income for its cost. Companies having ample resources and 
a large volume of business can get along without it. The hazard, 
while remote, is real and must be allowed for. At the same time, 
competitive conditions do not admit of the assessment of a catas- 
trophe loading in proportion to its value for the individual com- 
pany. The provision made by the conference must be regarded as 
the recognition of a principle rather than as a rational basis for 
assessing the cost. 

FIliAL I~'[ULTIPLIER. 

The combined effect of all factors which operate upon the basic 
pure premium to produce the manual rate is expressed in a mul- 
tiplier of the general form: 

p(1 ~- el) (1 -~- e2) (1 --~ e2).'' (1 + e~)-~-K=P, 
where: 

p -----pure premium per $100 payroll, 
P ~ gross premium, 
el, e2, etc. = various percentages of the pure premium, 
K ~ a  constant, already loaded for expense. 

For illustration the values for ~Tew York are substituted in the 
formula as follows: 

p(1.89 X 1.275 X 1.02 X 1.01 X 1.64)-~-.0~ ~ P ,  
where 

1.89 ~ l a w  differential, 
1.275 ~ increasing cost factor, 
1.02 ~allowance for underestimates, 
1.01 ~ allowance for experience rating, 

.02 ~ catastrophe loading. 
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The factor 1.64 is obtained by combining (a) the expense load- 
ing (36 per cent.), (b) the special charge for expense of maintain- 
ing the State Industrial Commission (1½ per cent.) and (c) the 
profit loading (1½ per cent. ) --all  of which are assumed to be in- 
curred as a percentage of the gross rate--in the following manner: 

Expense - - - regu la r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 of gross  r a t e  

Expense-- -specia l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  01G of gross  r a t e  
Prof i t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  01G of gross  r a t e  

To ta l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39 of gross  r a t e  

And, 
1 

- . 3 9 - - 1 . 6 4  (in terms of the pure premium). 

As before explained, the loading for schedule rating enters into 
file rate as a modification of the pure premium. The final multS- 
plier for New York upon the foregoing basis is 4.07, the catas- 
trophe constant of $.05 being added after multiplication. 

APPLICATION OF TESTS. 

In accordance with the plans of the conference, the basic pure 
premiums determined from the combined experience have been 
applied to the aggregate payroll exposure and to that of individual 
states. The data have been arranged in groups corresponding to 
certain basic pure premium magnitudes and the projected losses 
(obtained by app]3dng the basic pure premiums against the pay- 
rolls) have been compared with the actual losses for each group 
and for the total experience. According to the records of the con- 
ference, four separate tests were applied: 

1. A comparison to determine the average change produced by 
the adoption of new basic pure premiums. The combined payrolls 
of the several states were multiplied by both the old and the new 
premiums for each classification. The resulting projected losses 
indicated a net variation of about ½ of 1 per cent. 

2. A comparison of actual with projected losses, using the com- 
bined data. Payrolls were multiplied by the new basic pure pre- 
miums and the results compared with the actual "reduced" losses. 
The projected losses so computed were found to exceed the actual 
by a little over 8 per cent. As the rates based upon the combined 
data are, in practice, applied by states, this test is not particularly 
useful. 
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3. A comparison to determine to what  extent the newly selected 
pure premiums reproduce the actual losses developed under  Massa- 
chusetts Schedule Z ( P a r t  I t he reo f - -Ac t  of 1912). As will be 
seen f rom the subjoined tabulation, the ratio of actual to projected 
losses for  the entire data is practically 100 per cent. The departure 
is very sligh~ excepting in the first pure premium group:  

~d-~AS S ACHUSETTS--PAaT I. 

A c t  o f  191,~. 

1 ,  
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Ratio of Actual 
Group No. Baslo Pure Premiums. Payroll.  to Projected Losse~ 

.03 to .10 

.11 " .20 

.21 " .34 

.35 " .47 

.49 ''~ .67 

.71 " 1.23 
1.29 " 1.78 
1.86 " 7.42 

$ 203,543,866 
231,579,391 
263,914,963 
154,646,275 
87,544,722 
70,149,529 
16,721,762 
31,774,296 

.732 

.964 

.989 
1.004 
1.006 
1.035 

.997 
1.025 

Total . . . . . . . . . . .  $1,059,874,804 1.008 

4. A comparison based upon the experience of individual states. 
These tests, as made by the conference, were l imited to ]~{assa- 

chusette and New York  data. 

(a)  ]~ASSACXUSETTS EXPERIENCE. 

This test was made in order to obtain an indication of the dif- 
ferential actually experienced under  the amended ]~assachusetts 
Act  of 1914. The principal  results f o l l o w :  

mA SSACHUSETTS--PART II.* 

Ac?, o f  1914 .  

Ratio of Actual to 
Group No. Basic Pure  Premiums. Payroll. Projected Lomes. 

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

.03 to .10 

.11 " .20 

.21 " .34 

.35 " .47 

.49 " .67 

.71 " 1.23 
1.29 " 1.78 
1.86 " 7.42 

$ 70,528,065 
63,778,827 
65,254,028 
53,937,436 
27,702,644 
22,715,023 
6,512,776 
7,834,545 

.924 
1.412 
1.362 
1.317 
1.643 
1.422 
1.125 
1.440 

Total . . . . . . . . . . .  I $318,263,344 ' 1.388 



REVISIO17 OF WORK:HEN'S CO:~PENSATI01~ RATES. 187 

(b) NEW YORK EXPERIENCE. 

The purpose of this test was to determine the differential actually 
experienced under the New York law (Schedule Z--Pol icy Year, 
1914). 

NEW YORK---ORIGINA~ ACT. ~ 

Ratio of Actual to 
Group No. Basic Pure Premiums. Payroll. Projected Losses. 

1 . °  
2 , ,  
3 . .  
4 . .  
5 . .  
6 . .  
7 . .  
8 , .  

.03" to .10 

.11 " .20 

. 2 1  " . 3 4  

.35 " .47 

.49 " .67 

.71 " 1.23 
1.29 " 1.78 
1.86 " 7.42 

Total 

$ 423,227,053 
154,468,057 
109,283,555 
134,346,408 
96,859,375 
75,206,623 
13,738,789 
26,797,420 

$1,033,927,330 

.915 
1.418 
1.368 
1 . 4 5 1  

1.583 
1.645 
1.476 
1.828 

1.533 

Particular attention was focused on the New York test by reason 
of the discussion over the question of graduated differentials. The 
New York Insurance Department made further tests to discover 
how the new basic pure premiums would affect the New York rates 
at various ra~e levels. 

The first of these, using the same grouping as above, indicated 
for several groups a decided departure from the average differential. 
The comparison was made by taking the indicated experience dif- 
ferential of 1.533 and multiplying it into the projected losses de- 
rived from the basic pure premiums. The results were then meas- 
ured against the actual New York losses, as shown below: 

Basic Pure Pre- Discrepancy Per 
Group. mlum. Actual Losses. ?Prolected Losses. Cent. 

1 . . . . . .  
2 . . . . . .  
3 . . . . . .  

. . . . . .  

6:::::: 

.03 to .10 

.11 " .20 

. 2 1  " .34 

.35 " . 4 7  

.49 " .67 

.71 " 1.23 
1.29 " 1.78 
1.86 ,c 7.42 

$ 211,518.00 
349,974.00 
390,676.00 
802,308.00 
893,609.00 

1,071,207.00 
291,645.00 

1,069,466.00 

$ 354,249.00 
378,410.00 
437,760.00 
847,378.00 
865,228.00 
998,133.00 
302,987.00 
897,018.00 

Total . . . . . . . .  $5,080,403.00 $5,081,163.00 

67.5 
8.1 

12.1 
5.6 

- -  3.1 
- -  6.8 

3.8 
--16.1 

The foregoing tests were made before the conference had completed its 
determination of premiums, a fact which accounts for the discrepancy in 
t h e  aggregate figures. 

t Projected losses on Massachusetts basis X 1.~33. 
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I t  will be noticed that the method of grouping adopted by the 
conference follows no particular scheme, the data merely being 
subdivided into eight parts. A regrouping was subsequently made 
by the New York Insurance Department, the effort being to produce 
groups having approximately the same volume of actual losses. 
The lowest pure premium group (under .05) has been omitted: 

No, Group, 

1 . . . . .  05 to .21 
2 . . . . .  23 " .41 
3 . . . . .  43 " .51 
4. .54 " .64 
5. .67 " •81 
6 . . . . .  85 " 1.29 
7 .. . .  1.35 " 1.95 
8 .... 2.04 " 7.09 

(1) 

Pa~rroll, 

$423,165,678 
140,671,789 
88,808,192 
70,147,883 
45,129,693 
39,964,803 
18,703,110 
18,855,649 

(2 )  

Actual  Lasses. 

$ 665,889 
617,263 
603,565 
668,134 
546,692 
651,685 
555,568 
753,738 

(3 )  

Projected 
Losses. 

$ 493,398 
454,394 
410,861 
419,026 
331,033 
404,775 
311,994 
432,378 

(4) 
Experience 
D i f f e r e n t i a l  

(2) + (3). 

1.350 
1.358 
1.469 
1•594 
].651 
1.610 
1.781 
1.743 

Total . . . . . .  $845,046,797 $5,062,534 $3,257,859 ~ 1.554 

The trend shown in column (4) above is significant as well as 
interesting. The lower rate groups develop low differentials, which 
increase with the pure premium. These results have been grad- 
uated by a graphic method and yield a remarkably smooth and 
consistent curve. 

The argument against the use of graduated differentials derived 
in the foregoing manner hinges upon the fact that all rates of the 
same magnitude do not necessarily contemplate the same q u a l i t y  

of loss, and hence may require varying differentials. 
As an example ]et us assume two classifications, " A "  and " B , "  

for which the basic pure premium is $1.00. Also let us assume the 
following rough subdivisions: 

P U R E  P R E M I U M  FOR BASIC STATE. 

T y p e  Of Benefit. 

Death . . . . . . . . . . . . . . . . . . . .  
Permanent partial disability. 
Temporary disability . . . . . . .  
Medical . . . . . . . . . . . . . . . . . . .  

Total pure premiums• 

Classification 
*'A." 

.. $ .10 
• .  .20 
. .  .30 
• .  .40 

• .  $ 1 . 0 0  

Classification 

$ .40 
.30 
.20 
.10 

$1.00 

Actual Law 
Differential. 

2.50 
2.00 
1.50 
1.20 

The corresponding pure premiums for the secondary state would 
then be as follows: 
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PURE PREMIUM FOR SECONDARY STATE. 

Type of Benefit. Classification "A." Classification "B." 
Death . . . . . . . . . . . . . . . . . . . .  $ .10 × 2 . 5 0 ~  .25 $ . 4 0 X 2 . 5 0 ~  1.00 
Permanen t  par t ia l  disability. .20 × 2.00 ~ .40 .30 X 2.00 ~--~ .60 
Temporary  disabili ty . . . . . . .  30 × 1.50 ~ .45 .20 X 1.50-~- .30 
medical  . . . . . . . . . . . . . . . . . . .  40 × 1.20 ~ .48 .][0 X 1.20---~ .12 

Totals  . . . . . . . . . . . . . . . . .  $1.55 $2.02 

Thus, for Classification " A "  the correct differential is 1.58 and 
for " B "  it is 2.02, notwithstanding that both classifications take 
the same basic pure premium. 

Using either average differentials or those produced by a ~ad-  
nation based upon rate ma~ozfitude, premiums for the secondary 
state bear a constant relation to corresponding basic pure premiums 
having the same arithmetical value. That is, all classifications 
having a basic pure premium of $1.00 take the secondary pure pre- 
mium (1 ~ /¢ )  )4 $1.00 where k equals either the general constant 
differential applicable to all classifications or the specific constant 
applicable to the basic pure premium of $1.00. Using sectional 
differentials, the factor (1-~ k) is subdivided into as many of its 
component elements as may be found convenient, in accordance 
with the foregoing illustration. 

The various tests which have been applied to the selected pure 
premiums are of value chiefly in that they indicate whether, in the 
aggregate, allowance has been made for future losses at least equal 
to those actually entering into the experience. What the conference 
contemplated, as shown by its records, was something more, viz: 
that detailed adjustments based upon the test indications should 
be applied to the pure premiums of each state. By such means it 
was expected that the effect of using constant law differentials and 
expense factors would, in large measure, be rectified. In this 
respect, however, the conference failed to carry out its plan, for 
such adjustments have not been made. 

The actuarial committee has, in connection with this subject, a 
field for valuable work. Experience data from additional states 
will soon be available. Its value should not be impaired for want 
of a suitable and rational method of utilizing it in combination 
with other data. 

Sv:~fAltY AND C0~CLUSI01~. 

Based largely upon actuarial and statistical analysis and advice, 
the conference has brought about a general increase in rates which 
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is expected to yield sufficient additional income to meet changed 
conditions. 

Readjustments have been made of the rates for particular clas- 
sifications. Many of these readjustments are necessarily of a tem- 
porary character not only because of the absence of satisfactory ex- 
perience statistics, but also because of changes which in the near 
future promise to arise in connection with the employment of such 
data in rate-making. Provision has also been made for special 
treatment in the rating of certain classifications which present un- 
usual features such as chemical works (where under existing con- 
ditions the hazard of high explosives is likely to be encountered), 
subway, canal and other large construction contracts. 

There have been brought into prominence new viewpoints with 
reference to methods of utilizing experience data in the deter- 
ruination of rates. In particular should be mentioned those in- 
volving the use of graduated law differentials and expense loadings 
in lieu of the present practice of applying single or constant mul- 
tipliers. I t  is somewhat unfortunate that greater consideration 
could not, in the limited time available, have been given to this 
important subject. I t  is extremely probable, however, *hat in the 
next general rate revision it will not be brushed aside. The burden 
of premium cost should be equitably distributed in proportion to 
the risk value of each classification. That some classifications are 
bearing more than their equitable share while others are unduly 
favored is inherent in the prevailing methods of rate calculation. 

A feature of the recent conference that should be mentioned is 
the co-operation which has resulted from the conjunction of ele- 
ments having widely differing business interests and points of view. 
iVew developments in rate-making theory must eventually find ex- 
pression in future rates which, in all probability, will be determined 
by some form of general co-operative effort. I t  would seem op- 
portune, as well as desirable, if steps could be taken to place the 
entire problem of compensation rate-making in the hands of a 
permanent and fully representative body. There appears to be no 
goocl reason why fundamental principles should not be considered 
solely upon ~heir merits, completely divorced from competitive 
considerations. A permanent organization, properly constituted, 
would be able to work out the solution of many difficult questions 
which are common to all classes of companies. 
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I~ATE I~EGULATION. 

BY 

ALBERT W. WHITNEY. 

That there must be some sort of regulation of competition in 
insurance, either by organization among the carriers or by the state, 
is too well established now to need demonstration. The more per- 
tinent question at this stage of our development is: what shall be 
the nature of this regulation ? 

The object to be secured is obvious : right rates. A "right rate" 
implies that the hazard of a risk can be correctly determined; but 
this determination would be an extremely difficult one to make even 
were no elements involved other than a pure scientific desire for 
correctness. When however the problem is complicated by the 
desire for profit and by the presence of competition, the difflculfies 
become much greater. 

The rates, as a whole, may be in error, either by being too high 
or by being too low. The natural result of unrestrained compe- 
tition is the use of rates that are too low ; this could hardly be so 
were it not for the fundamental difficulty of knowing exactly what 
the rate ought to be, for no one with full knowledge of the facts 
would use rates that were insufficient. But competition, acting in 
the presence not only of uncertainty as to the proper rate for the 
class but uncertainty with regard to the degree of hazard in the in- 
dividual risk, has the inevitable tendency to drive the rates too low. 

Where competition is restrained there is in theory the possibility 
of rates being too high. In practice this is a remote contingency; 
as too high rates must almost inevitably produce a condition which 
leads to their readjustment. This is particularly so in the case of 
workmen's compensation insurance, owing to its quasi-public char- 
acter. The early history of rates in New Jersey and Massachusetts 
bears this out. The most important problem of rate regulation in 
the case of workmen's compensation is therefore the securing of 
adequacy. 

The acknowledged necessity for regulation of some kind, taken in 
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conjunction with the acknowledged duty of the state to safeguard 
the solvency of the companies in the interests of the public, indi- 
cates the necessity for some form of state control. 

The first state to pass a law regarding the regulation of com- 
pensation rates was Massachusetts. This law provided for approval 
as to adequacy; it was copied substantially in l~ew York and other 
states. ~Iore recently a number of states have enacted laws pro- 
viding for the approval of reasonableness as well. 

In the effort to determine what constitutes a proper form of 
state regulation, we may with advantage analyze the similar pro- 
cedure in the case of life insurance, recognized to be the most thor- 
oughly developed form of insurance. 

The only control of the general level of rates in the case of life 
insurance is through the reserves. This is in practice an effective 
control. The reserves are prescribed by the laws of the various 
states which specify the table of mortality and the rate of interest 
to be used in their calculation. Control through reserves is effective 
in securing a scale of minimum adequate rates ; there is no con- 
fro1 of the reasonableness of life insurance rates; this is left to 
competition. 

Theoretically there might be a control of compensation rates 
through reserves and, as a matter of history, it is interesting to 
know that in the first year of compensation in California a bill pro- 
riding for this kind of control passed the legislature but failed of 
signature by the governor. In practice, however, a control of the 
rates themselves is doubtless to be preferred. 

If  the analogy with life insurance ~s to be followed out, we should 
admit the propriety of a control of minimum adequate rates by the 
state, while the question of reasonableness is left to be controlled 
through competition. 

An "adequate" rate la~v may be interpreted in two ways. The 
approval may be based strictly on adequacy or on minimum ade- 
quacy. The Massachusetts law when first applied was interpreted 
in the former sense. A company filed its rates; if they were deemed 
to be adequate they were approved without raising the question of 
whether possibly they might be more than adequate. But with the 
growing consciousness of the rating problem as a single problem 
with its objective "right rates," and in line with the practice of the 
stock companies of filing one set of rates for all, the adequate rate 
law has come to be interpreted in all states as calling for the approval 
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of minimum adequate rates. That is to say, in practice, the ap- 
proval that the state official is called upon to make is the approval 
of one staildardized set of rates and this is understood to be the 
minimum scale of rates that he deems ~ be adequate and that will 
therefore meet with his approval. 

Any rates approved by the state as minimum adequate rates 
competition will cause to be the going rates, provided they are not 
so low as to be absolutely unreasonable; this has been demonstrated 
by experience. 

I t  appears therefore that a control of the adequacy of rates is 
also in actual practice a control of their "reasonableness" as well 
both in theory and in actual practice. 

Since therefore specific control of reasonableness is unnecessary, 
the preferable procedure is control of adequacy alone. I t  is simpler, 
and there is not the same temptation to abuse that there is in the 
case of a specific control of reasonableness. There is the  danger, 
and experience shows it to be a real one, that political pressure will 
cause rates to be fixed by officials at t~o low a level, and this is par- 
ticularly true if specific control of reasonableness is provided. 

I t  is not an imaginary situation in the case of a rate revision to 
find all the reductions approved by a state official and all the in- 
creases disapproved. It  is obvious that such action as this by an 
official can not be the basis for any fundamentally sincere treatment 
of the rating problem. The inequity as between states is apparent. 
No fault is to be found with the principle of state control; that is 
as it should be, but the danger of its possible abuse should be re- 
duced as much as possible. 

In this connection, an observation should be made; namely, that 
a law providing for approval of rates indicates that the initiative is 
to lie with the insurance carriers themselves. This is a very dif- 
ferent thing from state rate making. 

This consideration brings me to the real thesis of this paper, 
namely, that the hope for a well-balanced rating system, free from 
arbitrary action by any particular state, lies in the establishment 
of a standardized rating procedure of sufficiently great repute to 
command universal respect. 

Here again we may observe the situation in life insurance. In 
life insurance there is complete control of minimum adequate rates 
on the part of each individual state, and yet there is not arbitrary 
action. Why ? Because a standardized rate-making procedure has 

13 
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been built up of so great repute that no state would undertake to 
set it aside. When it becomes advisable to devise a new mortality 
table, no state takes arbitrary action, but the procedure is mos~ 
careful and well-considered, a matter for the Convention of In- 
surance Commissioners and the companies, through the actuarial 
societies, to consider together. 

A similar procedure should be our goal in the compensation field. 
Already wonders have been accomplished in the short space of time 
since the inception of compensation in this country. The getting 
together, in the so-called Conference of 1915, and the so-called aug- 
mented Standing Committee of 1917, of all the various forces 
directly interested in compensation rates, stock companies, mutuals, 
state funds, insurance departments and industrial commissions, was 
most significant. This good work must go on; it is a work on 
which all should unite. This Society, through its papers and dis- 
cussions and committees, has already been a potent force. The 
time should not be far distant when the standardization of rates 
shall have been as fully accomplished in the compensation field as 
in the field of life insurance. 
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THE THEORY OF LAW DIFFERENTIALS. 

:BY 

G. F. MICHELBACHER.  

I have prepared this paper not with the idea that the information 
it contains is original, or the result of individual research on my 
part, but rather with the thought that some record should be made 
in the transactions of this Society of the interesting developments 
in the theory of law differentials which have grown out of the 
recent revision of the Workmen's Compensation Manual. In addi- 
tion, it is hoped that this presentation may gain for the subject a 
wider range of discussion than is possible in committee work. 

There can be no question concerning the proposition that the 
actuarial theory of law differentials is in the process of formation; 
it will bear much additional investigation and study. While its 
complete development probably cannot come until our workmen's 
compensation experience is available in much greater volume, the 
theory has certain interesting theoretical possibilities which can be 
profitably considered at this time. In what follows I have at- 
tempted to outline the subject in brief and to point out some of the 
more important differential methods which were proposed during 
the proceedings of the Actuarial Sub-Committee of the Augmented 
Standing Commith.~e on Workmen's Compensation Rates.* 

TH~ R~A¢Io~rsmP o~ ~Hv, L~w DIFFEaV, NTIA~ TO TH~ B~tSIC 

In workmen's compensation rate making the conception of the 
law differential has facilitated the establishment of the principle 
of the so-called "Basic Manual." This principle in brief is founded 
upon the hypothesis that notwithstanding the widely differen~ 

* This committee was responsible for the actuarial  work of the revised 
Manual  of Workmen's  Compensation Rates. I t s  members were Messrs. 
Black, Cogswe]l, :Flynn, :Miche]bacher, G. D. Moore, Mowbray, Scattergood 
and Woodward--a l l  Fellows of this Society. Mr. Cogswell acted as chair- 
man, Mr. l~Iichelbacher as secretary. 
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benefit provisions and claim administrative procedure of state com- 
pensation acts, there is a fundamental definition of basic hazard for 
each manual classification which does not vary with territorial divi- 
sions of the country; in other words, that the collective hazard of 
each manual classification remains the same throughout the coun- 
try, provided such factors as claim cost and administration, acci- 
dent frequency, industrial activity, etc., are constant. Thus fun- 
damental hazard relationships which do not vary with territorial 
divisions of the country may be established as follows: 

An iron foundry represents twice the hazard of a cotton spinning 
and weaving establishment. 

A steel foundry represents twice the hazard of an iron foundry. 
General trucking represents a hazard equivalent to the hazard 

of a steel foundry. 
Structural steel erection represents four times the hazard of 

general trucking. 
This general law is subject to exceptions, of course, wherever 

the conditions under which an industry is carried on in a par- 
ticular territory differ radically from the conditions under .which 
the industry is carried on in the remaining parts of the country. 
The clearest instances of this character are found in connection 
with mining operations of various sorts and in log~ng and lum- 
bering and contracting operations. However, the problem of de- 
termining which classifications shall be treated as exceptions be- 
cause of local conditions and what the deviation from the basic 
hazard valuation for these classifications shall be, is a specific prob- 
lem which is of minor importance when compared with the more 
general problem of determining the index of hazard for each classi- 
fication in the Basic Manual. 

The fundamental index of hazard may be defined as a measure 
of the capacity of risks in each classification to produce accidents. 
A premium rate, however, should not only measure the capacity of 
a risk to produce accidents of certain types with a certain fre- 
quency; it should also measure the cost of compensating the in- 
jured workmen who sustain these accidents. The fundamental 
index of hazard, inasmuch as it covers only a part of the ground, 
must, therefore, be supplemented by a measure of the cost of com- 
pensation. This combination of the frhquency of accidents and 
the cost of compensation is what is known as a basic pure premium. 
In practice the basic pure premium represents a measure of the 
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capacity of risks in the individual classification to produce acci- 
dents, upon the assumption that these accidents when produced 
will be compensated for under the benefit provisions of a definite 
compensation act. This act is the basic compensation act. I t  may 
be an act under which compensation claim settlements are being 
made at present, it may be one that has been discontinued, or it 
may be a hypothetical act that has never been applied to compen- 
sation claim settlements in any state. When the theory of the 
basic manual was introduced, the workmen's compensation act 
under which the greatest amount of statistical experience had been 
accumulated was the original Massachusetts Act. This was, there- 
fore, taken as the basic compensation act. The greatest volume of 
state experience is no longer found under the original Massa- 
chusetts Act. Nevertheless, it has been continued as the basic act 
principally because the rating procedure has become more or less 
firmly established; also because it is now permanent, in that it has 
been discontinued and is, therefore, no longer subject to amend- 
ment. 

The function of the law differential is to measure the relative 
cost of the benefits of a state workmen's compensation act as com- 
pared with the cost of the benefits of the basic act. Each state act 
has a law differential that is subject to amendment whenever its 
benefit provisions are amended. Thus, the California law differ- 
ential now used indicates that the benefit provisions of the Work- 
men's Compensation Insurance and Safety Act as amended August 
7, 1915, are on the average 66 per cent. more costly than the benefit 
provisions of the original Massachusetts Act. The California pare 
premium for a classification which is not treated individually be- 
cause of peculiar local conditions may, therefore, be obtained by 
multiplying the basic pure premium for the classification by 1.66. 

The use of the law differential is not limited to the projection 
of basic pure premiums, however. It has a second important func- 
tion; namely, its use may be reversed and in this way losses in- 
curred under the provisions of the California Act or any other 
act may be reduced to the basis of the provisions of the original 
Massachusetts Act which represents the basic pure premium level. 
By means of this reverse operation the greatest volume of compen- 
sation experience can be made available for rate making purposes, 
thereby rendering possible the establishment of basic pure premiums 
with proper consideration for the law of averages. 



198 THE THEORY OF LAW DIFFERENTIALS. 

The law differential then, is essential to and permits the appli- 
cation of the principle of a basic manual of workmen's compen- 
sation insurance rates. 5ust how vital this principle is to efficiency 
in rate making may be estimated by a consideration of the im- 
proved rating conditions under compensation insurance as compared 
with corresponding conditions under employer's liability insurance, 
where a separate manual was used for each state and where rates 
were based upon individual state experience. 

The basic manual promotes uniformity of statistical and under- 
~writing procedure inasmuch as one set of classifications and rules 
is applicable to all compensation states. Furthermore, the basic 
manual makes it possible to treat the rate making problem as a 
national problem. The importance of this cannot be overesti- 
mated, for national treatment of the rating problem means, among 
other things, the employment of the best talent for rate making, 
the elimination of local influences created by competitive contro- 
versies, the maintenance of consistent rates in all states, the estab- 
lishment of rates upon a broad and dependable statistical basis and 
the possibility of securing a birds-eye view of the entire rate situ- 
at/on from the standpoint of adequacy. In short, centraliza/5on makes 
for a more intensive study of the rating problem in all its phases. 
Without question, if compensation rate making continues to be 
considered as a national problem, it will be possible to evolve a 
theory of rating which will have the universal recognition now ac- 
corded life insurance actuarial science. These facts explain the 
importance which has been attached to the theory of law dif- 
ferentials. 

DIFFERENTIATION BETWEEN THE USE OF THE LAW DIFFERENTIAI, 
AS A ]~EDUCTION FACTOR AND AS A PROJECTION FACTOR. 

As pointed out above, the law differential may be used in two 
ways. It may be used to reduce past classification experience to 
the basic pure premium level, or it may be used as one of the factors 
of a multiplier to project basic pure premiums into the future as 
state rates. In order that there may be no confusion, it should be 
stated at this time that the value of the law differential need not 
necessarily be the same in these two operations. I t  is the function 
of the law differential to measure the cost of compensation under 
a certain compensation act. This definition implies a measurement 
not only of the compensation provisions of the act but also of the 
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administrative provisions, and what is still more important, of the 
interpretation of the benefit provisions by the administrative claim 
body. Undoubtedly, both interpretation and general administra- 
tion of compensation acts are changing. Compensation claim pro- 
cedure is still in the process of formation. Thus it may be that 
many more permanent partial disability cases will be recognized 
when the interpretation of compensation acts has reached its ulti- 
mate stage of development and that the method of compensating 
cases of permanent partial disability will radically change. 

Because cost conditions are changing, the value of the law dif- 
ferential is subject to change also. The value used in the reduction 
of experience should represent past cost conditions; that is to say, 
cost conditions which obtained during the policy period covered by 
the experience. The value used in the projection of pure premiums 
should represent conditions which will be assume¢l to obtain during 
the pohcy period for which the rates are contemplated. For the 
past, definite information concerning cost conditions may be avail- 
able. If so, all such available information, if dependable, should 
be used in the computation of the reduction differential or dif- 
ferentials. For the future, which usually is limited to two calendar 
years, cost conditions must be assumed. The assumption to be 
made in this connection will necessarily be a matter for judgment. 
It  is the writer's judgment that the only sound basis for prognos- 
ticating future cost conditions is the assumption that such cost 
conditions will approximate the ultimate development of all factors 
which have bearing on determination of the rate--the ultimate dis- 
tribution of accidents by kind of injury, the most liberal interpre- 
tation of compensation benefits, etc. 

METHODS OF DIFFERENTI&L CALCULATION. 

If the nature of the data upon which the calculation is made is 
taken as a basis, there are two general methods of differential cal- 
culation that are recognized at the present time. 

The first of these methods may be termed "the injury distribu- 
tion method." The basis for calculation here is one or several disq 
tributions of accident eases by ultimate nature of injury. The 
accident distribution that has been used to date in connection with 
this method of differential calculation is the Rubinow Standard 
Table. This table presents the ultimate results from an injury 
standpoint of 100,000 accidents. The table is an average table in 
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that it is intended to apply to all industries rather than to one 
specific industry or group of industries. The 100,000 accidents, 
which serve as the basis for the distribution, are first analyzed by 
broad groups of injuries. Thus, the table gives the number of acci- 
dents which ultimately result in death, the number which ulti- 
mately result in permanent total disability, the number which ulti- 
mately result in permanent partial disability, etc. These injury 
groups are then sub-divided. The temporary disability group, for 
example, is further analyzed to show the number of cases which 
result in disability lasting less than one week, the number of cases 
which result in disability lasting from one to two weeks, etc. The 
fatal accident group is further analyzed to show the number of 
deaths involving no dependency, the number involving total de- 
pendency, etc. Theoretically, upon any assumption of general acci- 
dent frequency, the table will give answers to such questions as the 
following: 

What is the probability of temporary injury to a full time yearly 
worker ? 

What is the probability of injury to a full time yearly worker 
involving temporary disability lasting from one week to two weeks ? 

What is the probability of death to a full time yearly worker ? 
What is the probability of death to a full time yearly worker 

who has no dependents ? 
The law differential computed on the basis of a distribution of 

this character in reality has the form of a mathematical expectation. 
The amount at stake in the event of any particular injury is the 
compensation payment which is necessary under the provisions of 
any law to indemnify a workman sustaining such injury. The 
probability of the occurrence of the injury can be taken from the 
table. Thus, it is possible to compute individual expectations for 
every kind of injury. The final differential is the sum of many 
expectations which cover the range of possible accident cases from 
an injury standpoint. 

The second method of differential calculation may be termed 
"the experience method." The basis for calculation here is ma- 
tured compensation experience. To be of the greatest value such 
experience should be classification experience, that is to say, it 
should be available for individual manual classifications. Inas- 
much as the law differential is a comparative figure, experience 
must be available under two compensation acts for the computation 
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of any differential; an experience on the one hand under the com- 
pensation act which is taken as the basic act and an experience on 
the other hand under the act for which a differential is to be com- 
puted. As this method of calculation is based upon matured ex- 
perience accumulated during the past, it is fairly applicable to past 
cost conditions. The method becomes slightly involved, however, 
when applied to the future. This is true whether it is applied to 
the same compensation act for which experience is available or to 
an amended act. The use of the method involves a careful inves- 
tigation o~ the dependability of the experience, the cost conditions 
contemplated by the experience and other factors which in any way 
affect claim cost. These problems will be considered later. It  is 
well to point out at this time, however, that the use of actual clas- 
sification experience will not cover all the phases of law differential 
calculation. Actual experience must be supplemented by some 
form of injury distribution, particularly in the computation of law 
differentials for the projection of state rates. 

I t  should be noted also that this method does more than produce 
a law differential if by this term is meant a measure of the cost of 
one compensation act as compared with another. The use of actual 
classification experience brings into the calculation such factors as 
increasing cost due to the age of the act or to abnormal industrial 
aetivi~, variations in accident frequency, underestimates of out- 
standing losses, etc. For this reason the term " '  law differential" is 
rather loosely used in this connection. Strictly speaking it is im- 
possible to compute a law differential by the experience method. 

FoR~rs or Lxw DIffErEnTIALS. 

Regardless of method of computation the relative cost of any 
compensation act may be represented by one differential or by sev- 
eral. The use of one differential is a very satisfactory method of 
comparing the relative cost of compensation acts for all industries. 
Under the injury distribution method of calculation the use of one 
differential assumes that the distribution of accidents by kind of 
injury is a composite of many injury distributions for individual 
industries or groups of industries. Where actual experience is 
used, one differential assumes that the average cost conditions rep- 
resented by the total experience are applicable to individual indus- 
tries. For this reason, wherever a compensation act places par- 
ticular emphasis upon one or several kinds of injury, one differen- 
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tial may not be particularly well adapted to represent the cost of 
the act for individual industries. If  the compensation for death is 
particularly liberal in one state as compared with another, the use 
of one differential to represent the cost of compensation for all in- 
dustries in the two states in question does not produce results that 
are entirely consistent, from the standpoint of individual industries. 

In rec%m/tion of the fact that one law differengal does not 
always accurately measure claim cost for all industries within a 
state, it has been proposed to use more than one differential or a 
system of differentials to represent the cost of a compensation act. 
The form of a system of differentials varies. The differential may 
be a function of the basic rate; that is to say, it may vary with the 
value of the basic pure premium. I t  also may be a function of the 
industry; one differential may be established to represent the cost 
of a compensation act as applied to the accidents produced by the 
textile industry; another may represent the cost of the compen- 
sation act as applied to the accidents produced by contracting risks, 
etc. Finally, the law differential may be broken up into several dif- 
ferentials-one for each kind of benefit. Thus there may be one 
differential for the medical benefits of an act, another for the death 
benefits, a third for the temporary total disability benefits, etc. 

Obviously, a complete description of the various forms of dif- 
ferentials cannot be attempted in a paper of this character. I shall, 
therefore, limit myself to a brief statement of the several forms 
which have just received consideration by the Actuarial Sub- 
Committee of the Augmented Standing Committee. 

A SYSTE~I OF :LAw DIFFERENTIALS BY KIND OF BENEFIT. 

The application of this form of differential to the projection of 
basic pure premiums would necessitate the establishment of partial 
basic pure premiums, one basic pure premium for each element of 
the total loss cost. Thus, if the present pure premiums were built 
up of several pure premiums, one for each kind of benefit, a system 
of law differentials might very well be employed to translate the 
basic injury pure premiums into corresponding injury pure pre- 
miums for any particular compensation act. In this way a total 
state pure premium for each classification might be constructed by 
summing its component parts. At present, however, our statistical 
information for individual classifications is so limited in the ma- 
jority of cases that it is impossible to refine the problem of basic 
pure premium determination to such an extent. 
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It has been pointed out that the use of one differential for all 
classifications assumes that an average injury distribution is ap- 
plicable to individual classifications. A single differential as a 
reduction factor may not properly reduce experience for individual 
classifications which have injury distributions varying from the 
average, particularly when the act to which the differential applies 
disproportionately compensates a specific kind of injury. To take 
an extreme case let us assume that an average distribution of in- 
juries provides for two deaths for each one hundred non-fatal acci- 
dents, and that the death benefits of a certain act are particularly 
high. The single law differential for this act will reflect these con- 
ditions. This law differential will be applicable without question 
to any classification for which the average distribution of deaths 
and non-fatal cases holds. It will be too high, however, for a 
classification for which the normal distribution is .5 death to one 
hundred non-fatal accidents, and too low for a classification for 
which the normal distribution is six deaths to one hundred non- 
fatal accidents. The use of a single law differential as a reduction 
factor would, therefore, distort the experience for certain classifica- 
tions. Such method of reduction would arbitrarily produce a 
fictitious excess of modified losses for classifications with death 
ratios higher than the average and a fictitious deficiency of modified 
losses for classifications with death ratios lower than the average. 

The danger from this source is practically negligible at this time 
because there are very few classifications for which a sufficient 
volume of experience is available to permit the establishment of a 
basic pure premium upon experience alone. Rate making is still 
dependent upon the use of underwriting and actuarial judgment. 
The available experience is, of course, an excellent guide and is 
being used more and more in moulding judgment, but the time 
has not yet come when experience can be substituted for judgment 
in the establishment of basic pure premiums for all classifications. 
This time is approaching, however, and is being brought nearer by 
the gradual accumulation of experience. The Augmented Standing 
Committee this year had available experience comprising a total 
payroll exposure for all classifications of approximately $~,500,- 
000,000. This exposure represented three times the exposure cov- 
ered by the experience which was available to the Committee last 
year. Next year this exposure may be doubled. I t  is, therefore, 
high time that consideration is given to the evolving of more ac- 
curate methods of experience reduction. 



204 THE THEORY OF LAW DIFFERENTIALS. 

A system of law differentials by kind of benefit is not imprac- 
ticable from the standpoint of experience reduction even though 
our present classification experience has not been fully developed 
and is not entirely complete. 

I t  has been the custom in the past to provide for some analysis 
of compensation losses by kind of benefit. The classification of 
losses has not been standardized, nor has it been carried to the same 
degree of refinement in all experiences. I t  has been recognized, 
however, that some segregation of losses is essential and such 
analyses as have been available have greatly facilitated the estab- 
lishment of basic pure premiums. An analysis of losses is par- 
ticularly important at the present time when our compensation ex- 
perience for the majority of classifications is incomplete, for even 
if crude an analysis makes it possible to detect abnormalities, and 
consequently, allows greater latitude in the use of experience. For 
instance, it has always been the custom to state separately death 
losses in classification experience. Thus, it can be ascertained at a 
glance whether the experience for an individual classification con- 
tains death losses at all or whether the death losses contained in 
the experience are greater or less than normal. In this way the 
actual experience pure premium has been increased in certain cases 
to provide for the absence of death losses, the basic pure premium 
being built up from incomplete experience upon the assumption 
that the pure premium indicated by the experience was truly repre- 
sentative of the loss cost of the classification for non-fatal accidents. 
In other cases, a part of the death losses has been eliminated and 
the remaining experience pure premium taken as the basic pure 
premium upon the assumption that the elimination of abnormal 
death losses produced a proper measure of the hazard of the clas- 
sification. 

A complete analysis of losses when available will permit greater 
refinement of this procedure and will eventually make possible the 
establishment of basic pure premiums with the least exercise of 
judgment. I t  is safe to assume, therefore, that our compensation 
losses will always be analyzed in this manner and that the analysis 
will some day become standard. Such being the case, the use of a 
system of law differentials by kind of injury as a method of re- 
ducing experience should receive careful consideration, inasmuch 
as it apparently presents a satisfactory solution of some of the diffi- 
culNes which have been encountered in the use of a single dif- 
ferential as a reduction factor for all classifications. 
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The principal advantage of the use of a system of law differentials 
by kind of benefit in the reduction of experience arises from the 
fact that this method will properly reflec~ the actual conditions of 
the experience for the individual classiilcations, both as to the 
actual distribution of losses by kind of injury and as to the proper 
relative value of the experience on a reduced basis. 

The method of procedure necessary to the use of a system of dif- 
ferentials of this character is as follows: 

1. The losses of all state classification experience should be 
analyzed in accordance with some standard classification of benefits 
by kind of injury. :For example, a standard classification of bene- 
fits might be as follows: 

(a) Death. 
(b) Permanent total disability. 
(c) Permanent partial disability. 
(d) Temporary disability. 
(e) Medical in all cases. 

~. A differential for each compensation act for each kind of 
benefit would then be computed. In the computation of these dif- 
ferentials either the experience method or the injury distribution 
method might be used. 

3. In the reduction of state classification experience, the proper 
differential would be applied te each division of the losses. Thus, 
if there were no losses other than temporary disability and medical 
losses for a particular classification, the differentials for these two 
kinds of losses and no others would be used in the reduction of the 
experience; if all kinds of losses were represented all the factors 
would be used in the reduction of the experience, etc. The reduc- 
tion factor in each case would represent the relative cost per case 
of death, permanent total disability, permanent partial disability, 
temporary disability or medical benefits. In this way the fact that 
losses might not be normal for the classification in question would 
be properly taken care of. The fact that the differentials represent 
the cost of the specific kind of injury rather than a composite cost 
for all kinds of injury would insure proper reflection of the actual 
distribution of losses in the reduced experience. Thus if death 
losses predominated in the actual experience, death losses would 
predominate also in the reduced experience. If  there were no 
death losses in the actual experience, then there would be no death 



• 206 THE THEORY OF LAW DIFFERENTIALS. 

losses in the reduced experience. Furthermore, once the losses were 
reduced and combined, the experience pure premium would be a 
proper indication of the reduced cost of the state experience. I t  
would not be distorted except by such minor influences as the vary- 
ing distribution of death cases by degree of dependency, the physical 
condition of employees in different classifications or in different in- 
dustries, etc. 

A SYSTE]~I OF LAW ]DIFFERENTIALS BY H0~OGENEOUS GROUPS OF 
INDUSTRIES. 

This form of differential has advantages when used in the pro- 
jection of basic pure premiums. It is not well adapted to the 
reduction of experience because the arguments against the use of 
an average differential for all industries may be applied to the use 
of an average differential for a single industry particularly if the 
classification experience is not complete. Thus, the use of a dif- 
ferential which includes provision for death accidents and their 
compensation, for the reduction of the losses of a classification 
which has no death losses because the experience is incomplete may 
be seriously criticised. 

This criticism would not apply to the projection of pure pre- 
miums because even though the basic pure premium has been estab- 
lished upon insufficient experience, the judgment of the Committee 
establishing it has taken cognizance of all deficiencies in the ex- 
perience, with the result that the basic pure premium, theoretically 
at least, provides for a complete distribution of loss cost. 

The method of applying a system of differentials of this char- 
actor in the projection of basic pure premiums would be to use the 
proper differential for the industry to project the basic pure pre- 
miums for all classifications falling within the industry. Thus one 
differential might be used to project file basic pure premium for 
Cotton Spinning and Weaving; another for Iron Foundries; a 
third for Masonry work; a fourth for Street Railway operation, etc. 

A system of differentials of this character might be computed by 
either method of calculation. The injury distribution method of 
calculation would require for its application a distribution of acci- 
dents by ultimate nature of inquiry for each homogeneous group 
of classifications. The calculation of each of the differentials would 
then be exactly the same as the calculation of a single differential 
for all industries. Each differential would represent the applica- 
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tion of the bene6t provisions of the act in question to the distribu- 
tion of accidents for the industry or homogeneous group of in- 
dustries. 

The application of the experience method to the calculation of a 
system of differentials of this character would involve the follow- 
ing procedure: 

1. All classifications in the Manual should be classified in~ 
broad groups. The basis for classification should be such that 
classifications involving substantially the same' distribution of ac- 
cidents would fall within the same group. The number of groups 
should be limited possibly to a maximum of t e n .  The actual clas- 
sification experience would be of some assistance in determining 
which group a classification should fall in. Where the classification 
experience is incomplete or abnormal, judgment should be used by 
the actuary and the classification assigned upon the basis of such 
judgment supplemented by advice from underwriters and safety 
engineers. This set of groups would be assumed to be standard 
inasmuch as it would be used generally for all states in the cal- 
culation of differentials. For the proper application of the method, 
it is essential that the groups be broad enough to produce depend- 
able pure premiums, that is to say, the pure premium for each 
group should be based upon a sufficient spread of exposure to be 
reliable. 

2. For the calculation Of any differential, experience would be 
necessary for  the homogeneous group, both under the basic com- 
pensation act and the'act for which a differential is to be computed. 
The experience differential for each group should be obtained by 
comparing the pure premiums for the  group for the basic act and 
for the act for which the differential is desired. There would be 
as many experience differentials as there were groups. 

A SYSTEI~K OF LAW DIFFERENTIALS BY ]:~ATE GROUPS. 

This form of differential is closely analogous to the system of 
differentials by homogeneous groups of classifications; ill fact the 
method which is outlined below may be applied either to rate 
groups or to homogeneous groups of classifications. Like the latter 
form of differential, it is not particularly well adapted to reduc- 
tion under present conditions. It, however~ presents some interest- 
ing considerations as a projection factor. 

The only method available for the computation of this form is 
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the experience method. The first approximation to the experience 
differential for all classifications may be obtained by a comparison 
of the combined pure premium for the state experience for which a 
differential is desired with the corresponding pure premium for the 
experience under the basic act. This approximation is necessarily 
rough because it does not take into consideration the relative dis- 
tribution of the business in the two experiences. Inasmuch as the 
pure premium measures loss cost it fluctuates with the hazard. 
Thus, an experience which covers light manufacturing industries 
will indicate a lower pure premium than an experience which covers 
mining and quarrying industries. Any method of differential cal- 
culation based upon actual experience must recognize this condi- 
tdon and meet it in some way or other. The system of differentials 
by homogeneous groups of classifications described above meets this 

condition in some measure by grouping classifications in such 
manner that those of the same hazard with substantially the same 
distribution of injuries are thrown together for the purpose of 
differential calculation. This procedure does, however, neglect the 
actual payroll distribution within the groups. 

The system of law differentials by rate groups as considered by 
the Actuarial Sub-Committee of the Augmented Standing Com- 
mittee provides an exceptionally good method of avoiding this diffi- 
cu l t .  This method was proposed by Mr. Albert H. Mowbray. 

The basic pure premium represents the average distribution of 
accidents for the classification plus the benefit cost conditions of 
the basic act. Theoretically if a large enough experience were 
available under the basic act, the basic pure premiums could be 
established upon such experience alone. Some experience is avail- 
able for the basic act. Consequently, it is a comparatively simple 
matter to project the basic pure premiums into the payrolls of such 
experience and then to compare the losses produced in this manner 
with the actual losses. Because of the definition of the basic pure 
premium, the correspondence between the projected losses and the 
actual losses should be very close, if the total volume of payroll for 
the basic act is broad enough to be dependable. The experience 
under the present basic act is known as Massachusetts Schedule 
Z--Par t  I. Test shows that the basic pure premiums adopted by 
the Augmented Standing Committee this year when projected into 
the payrolls of Massachusetts Schedule Z--Par t  I, reproduce the 
actual losses with the remarkably narrow margin of 8/10ths of 1 
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per cent. I t  may, therefore, be assumed that the basic pure pre- 
miums are on the average accurate measures of compensation cost 
under the original ~[assachusetts Act. I t  follows, that if these 
pure premiums are projected into the payrolls of any state classifi- 
cation experience, the result will represent losses which would have 
been incurred upon the assumption that these payrolls were ex- 
posed to payments under the terms of the basic act. If  these pro- 
jected losses are then compared with the actual losses for the same 
experience a measure is obtained of the relative cost of the act 
under which the experience was accumulated. The effect of varying 
distribution of business is automatically eliminated, for both 
projected losses and actual losses are referable to the same payroll 
exposure. 

The actual method of computing a system of law differentials 
for New York would be as follows: 

(~) Classification experience is available for ~Tew York in the 
form of Schedule Z, which the New York Insurance Department re- 
quires all compensation carriers to file with it. 

(b) The elements necessary to the computation of an experience 
differential for Hew York are: 

1. The payroll exposure of Schedule Z for each classification. 
~. The incurred losses of Schedule Z for each classification. 
3. The basic pure premium for each classification. 

(c) The basic pure premium for each classification should be 
projected into the payroll for the classification. The sum of the 
losses produced in this manner for all classifications should then be 
compared with the sum of actual Schedule Z losses. The result 
is a differential based entirely upon experience. I t  represents a 
measure of the relative cost of compensation under the benefits of 
the Hew York Act as compared with the cost of compensation 
under the benefits of the original Massachusetts Act. 

The method may be refined. Thus, the results may be combined 
by rate groups or by homogeneous groups of classifications and a 
system of differentials obtained in this manner. As a matter of 
fact, an experience differential for each classification may be com- 
puted by comparing the projected losses for the classification with 
the actual losses. But the fact that the payroll exposure for indi- 
dual classifications is insufficient makes it necessary to group the 
experience for several classifications in order that a large enough 
exposure may be obtained to produce dependable results. 

14 
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During the last conference this method was applied to the ex- 
perience of all states for which experience was available. Par- 
ticular attention was paid to the system of differentials for New 
York because of the high benefits for death and permanent total 
disability. For New York the classifications were grouped by 
pure premium symbols, that is, by basic hazard, and a system of 
five experience differentials was obtained. This system of five 
differentials was then plotted, a graph constructed and a com- 
plete graduation of the differential accomplished by the graphic 
method. Thus, a law differential was determined for each pure 
premium symbol. The graph which served as the basis for this 
graduation is given below: 

hBA .. 

! 
f G R A D U A T I O N  O F  N E W  Y O R K  L A W  D I F F E R E N T I A L  

T A B L E .  __ 

p u r e P r e m l u m  A v ~ a g e  P u r e  Payro l l  Dif fereut la l  
Group. Premium. Exposure. Value .  

.06 - -  .37 .174 $488.971 .477  1.358 

.39 -- ,59 .473 130,128,705 1.620 

.61 - -  .85 .691 104,924.468 1.605 

,to . 8 9 -  1.95 1.311 51 ,262 .738  1,744 

2 . 0 4 -  7.09 2.500 20,914,701 1.901 
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I t  was then recognized that the experience which had been used 
as the basis for this graduation represented past cost conditions. 
These cost conditions were for the most part sub-normal. In the 
first place, a large part of the experience was accumulated during 
a period of industrial depression. In the second place, the ex- 
perience covered the first year of compensation in New York and 
therefore did not represent ultimate cost conditions. The average 
experience differential for all classifications was 1.60. Computa- 
tion by the injury distribution method produced a law differential 
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of 1.89. I t  was decided that the graduation should produce an 
average differential for all classifications of 1.89. Consequently, 
the values for individual pure premium symbols were increased in 
the ratio of 1.89 to 1.60. In this way experience was supplemented 
by the assumption of future cost conditions and the system of law 
differentials was made to represent more nearly the conditions of 
the future period for which rates were to be projected. This grad- 
uated law differential was not adopted by the Augmented Stand- 
ing Committee as the basis for the projection of New York rates 
because of the feeling on the part of the majority of the Committee 
that the Schedule Z experience was not thoroughly dependable, par- 
ticularly for the high rated and low rated classifications. Further- 
more, the Committee took this action upon the ground that the 
graduation of the law differential made necessary the graduation 
of other important factors of the multiplier and the time at the 
Committee's disposal was insufficient for the accomplishment of 
this work. 

There is one serious danger in the use of a system of law dif- 
ferentials by rate groups which should be noted. The basis for 
grouping is the basic pure premium. The system of differentials, 
however, is designed to take into consideration the various dis- 
tributions of injuries by classifications. Inasmuch as the basic 
pure premium does by no means throw together those classifications 
which are analogous from the standpoint of injury distribution 
the scheme fails to accomplish ~he purpose for which it was in- 
tended. A certain pure premium value may be obtained in many 
ways; in fact any pure premium symbol group will contain a num- 
ber of combinations of accident frequency, injury distribution and 
loss cost. Under this plan classifications with identical injury dis- 
tributions but with different measures of accident frequency, will 
be thrown into widely separated groups, whereas they should in 
reality be thrown into a single group for differential calculation. 
In this respect a system of law differentials by homogeneous groups 
of classifications is preferable. This would, however, interfere with 
the retention of the principle of the bade manual. Moreover, diffi- 
culty arises when the actuary is called upon to set up homogeneous 
groups of classifications with our comparatively limited experience 
to guide him. 

The future will undoubtedly bring some satisfactory solution of 
these difficulties. The development of adequate experience in great 
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volume is in sight and it is only upon the basis of such experience 
that we may hope to establish a theory of law differentials which 
will be scientific as well as adapted to the practical necessities of 
compensation rate making. 

CONCLUSION. 

I have purposely refrained from recommending any partieular 
form of differential or method of differential computation inas- 
much as my intention was merely to present a resum6 of the work 
of the Actuarial Sub-Committee of the Augmented Standing Com- 
nfittee as it had a bearing on the theory of law differentials. In 
this connection, it should be noted that prior to its adjournment 
the Augmented Standing Committee adopted a resolution which 
provides that this subject shall be actively studied by the Actuarial 
Sub-Committee during the coming year. We may, therefore, expect 
some considerable advancement in the scientific treatment of dif- 
ferential problems by the time the next manual revision is under- 
taken. 
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AGE, OCCUPATIOI~ AND ]:~ESIDENCE AS VARIANTS 
OF THE I~ATE OF SICKNESS. 

BY 

A L B E R T  tL  ~IOWBI~AY. 

Unless the extensive discussion and agitation of the problem of 
sickness loss among the industrial population now going on proves 
entirely abortive, our profession will soon be called upon to solve 
some new and very interesting problems in connection with provi- 
sion for general health insurance. The solution we ultimately 
reach will obviously be largely influenced by our line of approach 
and this in turn will depend in no small degree upon our past ex- 
perience and present association. Thus those of us who have been 
most closely associated with the business of life insurance and from 
our knowledge of the basis of calculations in that branch of insur- 
ance have come to attach most importance to the age of the insured 
are apt to carry ~he same men~al attitude into our attack upon these 
new problems. On ~he other hand, those of us who have had exten- 
sive experience with workmen's compensation and personal accident 
insurance problems are apt to approach them with the feehng that 
industry or occupation is the most important factor to be considered. 

Perhaps this will be well if enough discussion goes on before 
ma~ers crystallize too far. Here, I take i~, is the most appropriate 
place for such discussion. We all probably feel that equity requires 
that in any field of insurance, costs be assessed substantially ac- 
cording to the value of the insurance or the protection given, that 
is, to the probability of loss, and our difference in point of view is 
due to a difference in feeling as to the importance of various ele- 
ments in affecting that probability. (Some of us may concede thai 
in certain circumstances public interest requires a departure from 
this principle, but it must be clear that if injustice is not to be done 
some of those involved the extent to which this should go should 
be determined by the evidence of a paramount public interest.) I 
have recently been giving some consideration to the subject of health 
insurance from this poin~ of view, and quite naturally the question 
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arose, "Which is the most important factor in producing changes 
in the rate of sickness, age, occupation or residence ?"  

For commercial health insurance as practiced by those companies 
doing a general health and accident business this question and 
others are quite fully answered in the paper, " The Rate of Sick- 
ness" (T. A. S. A., X, 371), by the late ]~iram J. Messenger, pre- 
senting the experience of the Travelers Insurance Company under 
certain forms of policies analyzed in various ways, among them by 
age, occupation (in broad divisions) and geographical sections. 
I t  must be obvious that selection both through rejection of business 
offered and refusal to renew except when the company felt the risk 
was satisfactory played a large part in the development of this ex- 
perience and that it would be most unwise to draw conclusions from 
it as to the rate of sickness in general. Mr. Messenger, himself, 
made that very clear in closing the discussion on the paper at the 
next meeting. For a study along these lines of the ra~e of sickness 
of the general population we must then turn elsewhere. The sources 
of information respecting the various points discussed are largely 
European, but from such check data as we have I believe they will 
not lead us far astray. At any rate we mus~ use what we have. 
Although the question itself is in a way preliminary and the results 
obtained are not very conclusive, the material studied and the con- 
clusions to which I believe it points seem of sufficient interest to 
warrant bringing them before the Society. 

Before proceeding further it will be well to define the term "rate 
of sicl~ness." This is generally taken to mean the average number 
of days br weeks of sickness per person under observation for one 
year (annual full-time worker), excluding therefrom all time lost 
after the first six months (or other prescribed period) from sick- 
ness lasting longer than that limit. This limitation is necessary 
in order to exclude cases of invalidity which it is generally con- 
sidered should not be covered under the same provision for insur- 
ance as the disabilities of shorter duration. 

VARIATION IN THE t{ATE OF SICKNESS WITt{ AO~. 

I t  is a truism to which it is hardly necessary to call the attention 
of the members of this Society that some insurance benefit is re- 
quired to bring out the full measure of occurrences of an insurable 
contingency. There being no general and compulsory indemnity 
provision in the United States in the case of sickness, it must then 
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be obvious that we must turn to the published experience of sickness 
insurance institutions in those countries where such insurance is 
compulsory and where there is not liberty of contract as to the in- 
surer in order to obtain data which is free from the influence of 
selection, and which fairly represents conditions which are to be 
expected under a general compulsory sickness insurance law. 

Probably the most useful publication of data of this kind is that 
of the investigation of the experience of the Leipsig Local Sick 
Fund published in 1910, and summarized in the 24th Annual Re- 
port of the United States Bureau of Labor, Vol. I, beginning at 
page 1255. From this summary at page 1263 the figures of Table 
I are taken. 

TABLE I. 

NUMBER 0F DAYS OF SICKNESS PER 100 MEMBERS OF THE LEIPSIG LOCAL SICK 

~UND~ BY SEX AND ~.GE GROUPS~ FOR COMPULSORY AND 

VOLUNTARY MEMBERS. 1887 TO 1906. 

Number of Days of Sickness  per 100 M e m b e r s  of  
Each Class. 

Age Group.  

Mal~s. 

Under 15 years . . . . . . . . . . . . . . . . .  [ 595 
15 to 19 years . . . . . . . . . . . . . . . . . .  [ 617 
20 to 24 years . . . . . . . . . . . . . . . . . .  I 657 
25 to 29 years . . . . . . . . . . . . . . . . . .  708 
30 to 34 years . . . . . . . . . . . . . . . . . .  814 
35 to 39 years . . . . . . . . . . . . . . . . . .  941 
40 to 44 years . . . . . . . . . . . . . . . . . .  1,088 
45 to 49 years . . . . . . . . . . . . . . . . . .  1,243 
50 to 54 years . . . . . . . . .  ' . . . . . . . . .  1,456 
55 to 59 years . . . . . . . . . . . . . . . . . .  1,705 
60 to 64 years . . . . . . . . . . . . . . . . . .  2,069 
65 to 69 years . . . . . . . . . . . . . . . . . .  2,760 
70 to 74 years . . . . . . . . . . . . . . . . . .  3,456 
75 years and over . . . . . . . . . . . . . .  4,043 

Compulsory Members. Voluntary Members .  

Females. 

754 
955 

1,205 
1,395 
1,465 
1,453 
1,496 
1,490 
1,486 
1,632 
2,373 
2,531 
2,512 

Males. [ Femal~o 

1,639 1,498 
2,837 2,375 
4,233 2,389 
2,353 2,367 
2,115 2,627 
2,294 2,453 
2,498 2,323 
2,893 2,027 
3,142 2,334 
3,642 2,668 
4,149 3,155 
4,358 3,153 
4,517 3,595 
4,560 4,575 

In  order that these figures may be the more readily compared 
with others from various sources in which the effect of selection is 
shown, the data for the male compulsory members have been roughly 
graduated by the graphic method by plotting the sickness rate oppo- 
site the central age of the group and drawing a free-hand curve 
through these points. This curve is shown as the solid line in Chart 
I accompanying this paper. 

Although, as noted above, we have no sickness tables for the 
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United States based upon coverage of an unselected population, we 
have for comparison with these figures the results of several sickness 
surveys undertaken along census lines by the ]%{etropolitan Life In- 
surance Company under the direction of l ee  K. Frankel and Louis 
I. Dublin. They have tabulated according to age the number of 
eases of sickness found per 1,000 exposed. In order not to unduly 
lengthen this paper the figures are not reproduced here but pam- 
phlet copies of the reports of these surveys can undoubtedly be ob- 
tained by addressing the company. In the conclusion of the survey 
of Rochester, N. Y., Messrs. Frankel and Dublin say: 

" I t  is of prime interest to note that the main characteristics of 
our tabulations agree with those of the leading sickness insurance 
organizations in Europe. The statistics for the Local Sick Benefit 
Society of Leipsig, Germany, . . . and other available data present 
practically the same facts of sickness variation relatively by sex 
and age as do our results." 

I t  would seem then that we are justified in considering the above 
rates as typical of the average variation with age of the rate of sick- 
ness in the industrial community as a whole. Taking them as such 
we may learn something of the effect of selection by comparing with 
them the sickness rates of the following experiences : 

(a) That with ~he voluntary membership of ~ae Leipsig Fund. 
(b) That of the British Friendly Societies. 
(c) That of a large and progressive American manufacturing 

company. 
(d) That of the American insurance companies with one-year term 

contracts. 

(a) The data with respect t~ the voluntary membership of the 
Leipsig Fund has already been presented in Table I. As I under- 
stand it, the Fund can not refuse to insure these voluntary members 
and on the same page of the Report of the Bureau of Labor on which 
the data are given is the following comment: 

"For  the male voluntary members the rate shows the effect of 
the presence of the less desirable insurance risks; the number of 
days of sickness increases rapidly up to the twenty-fourth year of 
age, when there is a sharp decrease. In the text of the report this 
is explained as follows: Practically all the male population, includ- 
ing the weaker and those who are physically less valuable, are sent 
to work in the earlier ages; in a few years, however, the weaker per- 
sons must give up the occupations in which they are engaged, but 
realizing their need for insurance, continue their membership as 
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volunbary members. In  the higher ages the voluntary members are 
also below standard physically, but the fact thug they have been 
engaged in industrial occupations for a number of years proves 
that they are physically somewhat stronger than the voluntary 
membership composed of the younger age classes." 

Further  comment upon this comparison appears to be unnecessary. 
As this is perhaps the least importan~ of this series of comparisons 
and the rates are so much higher than those in all the others, they 
are not shown in the chart. 

(b) The British Friendly Societies are voluntary organizations 
with a long and honorable record o~ usefulness. A number of 
papers dealing with their operations and experience will be found 
in the Journal of the Institute of Actuaries and more recently there 
has been given under the auspices of the Institute a series of lectures 
on Friendly Society Finance by Mr. Alfred W. Watson, Actuary of 
the !~[anchester Unity (I. 0. O. F.) ,  the largest of these societies. 
Mr. Watson also presented a paper dealing with this subject before 
the Fourth International Congress of Actuaries at New York, 1903, 
published in the Proceedings of tha~ Congress, Vol. I, beginning at 
page 478. From this paper (page 482) the figures in Table ] I  
following have been ~aken. 

TABLE II. 
]V[ANCHESTE~ UNITY EXPERIENCE, 1893-97. ENTIRE ]~'EMBERSHIP. 

Annual Sickness per Member. 
Age. In Weeks. In Days (7 Days per Week). 
2 2  . . . . . . . . . . . . . . . . .  8 5  

2 7  . . . . . . . . . . . . . . . . .  8 6  

3 2  . . . . . . . . . . . . . . . . .  9 2  

37 . . . . . . . . . . . . . . . .  1.02 
42 . . . . . . . . . . . . . . . .  1.19 
47 . . . . . . . . . . . . . . . .  1.39 
52 . . . . . . . . . . . . . . . .  1.71 
57 . . . . . . . . . . . . . . . .  2.22 
62 . . . . . . . . . . . . . . . .  2.99 
67 . . . . . . . . . . . . . . . .  3.94 
72 . . . . . . . . . . . . . . . .  4.80 
77 . . . . . . . . . . . . . . . .  5.01 

5.95 
6.02 
6.44 
7.14 
8.33 
9.73 

11.97 
15.54 
20.93 
27.58 
33.60 
35.07 

In connection with these figures it  should be borne in mind that 
the Manchester Unity is a large society operating on the lodge plan 
much as do our own fraternal orders. The cont:racts are not term 
contracts as in the case of our personal accident companies, but the 
membership is continuous. The members are admitted on the basis 
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of acceptability to the local lodge and the order as a whole and the 
lodge system of administragon, by reason of the personal interest 
of all the members, tends to a reasonably careful claim administra- 
tion. The figures in Table I I  are those for the first twelve months 
of disability only. After six months of sickness the benefits are 
reduced one half and there is a further reduction at the end of one 
year. This, therefore, is a natural division point. I t  is my under- 
standing that industrial accidents were covered under this experi- 
ence the same as other disability. In comparing these figures with 

o 
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AGE 

CHART I.--SICKNESS RATES ACCORDING TO AGE. VARIOUS EXPERIENCES. 
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those in Table I it should be remembered that the Leipsig Fund 
pays benefits only for thirty-four weeks, and in the case of indus- 
trial accidents only for thirteen weeks (24th Annual Report, U. S. 
Bureau of Labor, page 1197). To facilitate comparison these 
figures have been plotted on Chart I. They are represented by the 
broken line. 

In addition to these figures Mr. Watson gives other tables which 
show the steady rise in the rate of sickness disclosed by successive 
investigations of Friendly Society experience, ~vhich it would be 
interesting to reproduce here as would be other data cited to show 
the effect of differences in type of benefit and method of operation. 
Such reproduction would unduly lengthen this discussion and lead 
somewhat away from our main question. Members interested are, 
therefore, referred to Mr. Watson's paper for them. 

(c) For some years the Westinghouse Electric and Manufachtr- 
ing Company has maintained a Relief Department and the Westing- 
house Air Brake Company a Relief Fund. The experience of the 
former has been brought down to the close of the year 1913, and of 
the latter to the close of the year 1912. Disability rates derived 
from these data, graduated by King's method, are contained in a 
paper, "Sickness and Accident Disability Tables," by Mr. Miles 
M. Dawson, presented at the last meeting of the Actuarial Society 
of America and published in T. A. S. A., XVII, 274. Both sick- 
ness and accident disability are included for disability up to 39 
weeks, but no disability after 39 weeks was considered in compiling 
the rates. At the important ages these rates are lower than the 
M. U. rates quoted above, being about equal to the earlier rates de- 
duced by lVir. William Sutton from the combined experience of all 
the Registered British Friendly Societies from 1856 to 1880, and 
published in J. I. A., XXXIII ,  268. The figures are not pre- 
sented here in tabular form but the ra~es for the electric company, 
the larger of the two, are represented on Chart I by the dotted 
line. In the absence of any comment from Mr. Dawson indicating 
that these companies handle their relief depardments in an essen- 
tially different manner from other similar American large corpora- 
tions, the figures may perhaps be safely taken as typical of the ex- 
perience of this type of companies. The effect of occupation, to be 
further discussed later, must not be overlooked in this connection. 

(d) So preponderant a proportion of the data analyzed by Mr. 
Messenger in the paper referred to above was drawn from the pro- 
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fessional, clerical and commercial classes that it is hardly to be 
compared with that of any of the other investigations we have 
noticed. In one secGon of the business, however, the industrial 
classes did predominate, vim, the instalment section. Concerning 
this Mr. Messenger says: 

"The  experience in Column F., which represents insurance on 
industrial classes (largely railroad men) under the special health 
contract, and under Column G., which is practically the same thing 
with one year's experience added, shows a nearly uniform rate of 
sickness up to age fifty and then quite a decided increase except 
for ages above fifty-five, where the exposure is too small to be given 
much consideration." 

The actual values of rates of sickness shown in Mr. Messenger's 
paper are not comparable with those quoted above, as complete 
coverage was not given under the policy. For this reason they are 
not shown in Chart I. Their importance for us in the present con- 
nection is their indication that the effect of selection and adminis- 
trative methods may be to entirely prevent the normal increase of 
the sickness rate with age. 

From a study and comparison of the above noted data we seem 
to be justified in drawing the following conclusions respecting the 
variation of the sickness rate with age: 

1. In a general population the rate of sickness increases with 
age in a regular progression The curve is not so steep as the mor- 
tality curve, but such that substantial reserves would be required 
at the older ages under any system of insurance covering the whole 
of life at a level premium based on the age at entrance. 

2. The rate of sickness to be experienced may be much reduced 
by effective selection on entrance and close supervision of claims 
and the curve considerably flattened until the older ages are reached. 

3. Under the one-year term system careful selection on renewal 
may make age a negligible factor until the older ages are reached, 
i. e., 55 and over. 

VARI&TI017 OF THE RATE OF SICK17ESS WITH 0CCUPATI0~. 

In ~he summary of the Leipsig experience in the Report of the 
U. S. Commissioner of Labor, above referred to, there is (pages 
1281-1341) an analysis of the experience by certain large industry 
groups and by age groups, showing for each industry division the 
days lost per thousand persons exposed for several decennial age 
groups, as well as for the entire industry group. As the age corn- 
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position of %he groups was of course not uniform, this latter figure 
did not seem the proper one ~o use for comparison. The follow- 
ing method was used to get figures which would be freer of this 
influence and which might, therefore, be considered a truer index 
of the value of occupation as a varian% of the rate of sickness: 

For each decennial age group the days lost were compared with 
the days lost per thousand exposed for the en%ire membership and 
the percentage noted. The average of these for the five decennial 
groups, 15-24, 25-34, 35-44, 45-54, 55-61, was then taken as the 
index for the occupation group. I t  is recognized that this method 
may be subjected to some criticism, but it seems sufficient for the 
present purpose, which is only to obtain a rough general indication 
of the relative sickness ra~e for the several industry divisions. The 
results of this study are given in Table I I I  following. Although 
data was given for female workers in certain industrial groups, only 
the data respecting male members was used in this study. 

TABLE III. 

VARIATION OF THE ~ T E  0F SICKNESS A~ONG ]~ALE ]~E/~BERS OF THE LEIPSIG 

Group. 

(r) 
(w) 
(F) 
(E) 
(L) 
(B) 
(0) 
(C) 
(S) 
(~) 
(6) 
(K) 
(r) 
(D) 
(M) 
(J) 
(0) 
(r) 
(4) 
(P) 
(N) 
(u) 
(~) 

LOCAL SICK FUND ACCORDING TO INDUSTRY GROUPS. 

Ratio Sickness Group to 
Total Per Cent. 

Office, etc., salesmen, ete ..................... 61.2 

Engineers and firemen, all industries .......... 72.7 

:Fats, oils, paints, ete ......................... 80.0 

Hides, leather rag% etc ....................... 82.6 

Musical and chronological instruments ........ 85.6 

Hotels and restaurants ....................... 87.0 

l%od and drinks ............................. 90.0 

Clothing and cleaning ........................ 90.2 

Textiles ..................................... 92.3 

Gas works .................................. 93.7 

G a r d e n i n g ,  a g r i c u l t u r e  a n d  f o r e s t r y  . . . . . . . . . . .  94.9 

W o o d  a n d  cu t  m a t e r i a l s  . . . . . . . . . . . . . . . . . . . . . .  98.7 

T r a n s p o r t a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  99 .4  

C h e m i c a l  i n d u s t r i e s  . . . . . . . . . . . . . . . . . . . . . . . . . .  101.7 

L e a t h e r ,  etc. ,  p r o d u c t s  . . . . . . . . . . . . . . . . . . . . . . .  102.0 
Glass~ p o r c e l a i n ,  ere . . . . . . . . . . . . . . . . . . . . . . . . . .  104.9 

P r i n t i n g  a n d  p u b l i s h i n g  . . . . . . . . . . . . . . . . . . . . . .  107.1 
A l l  e t h e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  108.4 

B u i l d i n g  t r a d e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  111.3 
P a p e r  i n d u s t r y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  113.7 

M e t a l  w o r k i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  117.2 

C e m e n t  a n d  l i m e  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  130.6 

S t o n e w o r k i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155.9 
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In studying this table it should be kept in mind that only sick- 
ness of less than a certain duration is considered. This table is, 
therefore, no safe guide to relative occupation ratings where invalid- 
ity is also to be covered and this observation is true as to all mate- 
rial cited in this paper. 

In addition to this material there is given for the Leipsig Fund 
.(pages 1342-1347) data as to forty-one individual occupations 
chosen so as to represent a wide range of common occupations. This 
is in ~wo sections each for males and females from age twenty-five 
to age thirty-four, and from age thirty-five to age fifty-four. The 
rate of sickness for males in the first group varies from 3,680 days 
of sickness per 1,000 persons exposed for the group, "shop em- 
ployees, salesmen, clerks, etc.," with 4,071 exliosure years, to 12,285 
days of sickness per 1,000 persons for the occupation "sculptors in 
stone, marble, etc.," based on an observation of 2,754 exposure 
years. The particular occupations enumerated in the list is prob- 
ably of less interest than the fact that between important and com- 
mon occupations there exists at ~his age interval a range of varia- 
tion of nearly 350 per cent. taking the lowest as the base. 

I have arranged these occupations in order according to the rate 
of sickness, beginning with that ~or which it was the least, and 
plotted the rates of sickness in Chart I I  herewith, l%r comparison 
with the points so charted, I have plotted on the same chart the 
sickness rates for the same occupations in the age interval 35 to 
5~. It will be observed that the order of progression in seriousness 
is in general the same as for the younger age group though there 
are some marked reverses. This may be due in part to acci- 
dental variations introduced by the rates quoted being based upon 
limited observations. I t  is undoubtedly due in large part to a 
greater or less rapid deterioration of the workers in one industry 
as compared with another. The capacity requirements of the sev- 
eral occupations also have an undoubted effect. In some occupa- 
.~ions men whose health causes much loss of time cannot be used, 
while in vthers ~he necessity of such absences do not require their 
retirement. Hence, there tends to be a transfer of weaker workers 
from the former ~ype to the latter. Again it must be borne in mind 
that we are considering temporary sickness only, and ~hat if invalid- 
ity were included the showing of particular occupations might be 
quite different. 
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OCCt[PAY]ON.--LEIPSiG COD£ 

OHAI%T II.--SIcKNESS RATES BY OCCUPATIONS. LEIPSIG FUND 
EXPERIENCE---MALES. 

Turning to the data of the British Friendly Societies in ~his re- 
gard, we find that in his paper from which we have heretofore 
quoted, Mr. Watson says: 

' t in  the most recent investigation of the Manchester ]Tnity Ex- 
perience (1893-97) the data were divided, with reference to occu- 
pations, into the following eight classes: 

" H J .  The 'normal '  class, including all persons engaged in occu- 
pations considered to be devoid of special features so far 
as concerned the risk of incapacity. 

"'A. Persons engaged in agriculture. 
" B. Persons engaged in certain occupations entailing much ex- 

posure to weather, but without particular risk, such as 
building-trade operatives, urban laborers, canal boatmen, 
and laborers and dock workers. I t  was considered prob- 
able (and the results seem to establish the correctness of 
the anticipation) that the lack of continuity in many of 
these employments would exercise a detrimental effect on 
the claim rates. I t  is one of the difficulties attendant on 
the operations of friendly societies that when work is 
slack, claims are much above the average. 
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" C. Persons engaged in the railway-transport service. 
"D .  Persons engaged in seafaring, fishing, etc. 
"'E. Persons engaged in quarry work. 
"'F. Persons engaged in iron and steel works, foundries, chem- 

ical and glass works, and other industries demanding 
great and continuous physical exertion with exposure to 
intense heat or other trying atmospheric condition~. 

"G.  Persons engaged in mining. 
" A  critical examination of the sickness rates of these classes led 

to the amalgamation of those designated A and H J, of B, C, and 
D, and of E and F, Class G standing alone as presenting the 
maximum sickness liability discovered. 

"Examples of the several rates of claim as finally deduced are 
shown in Table VI. 

" T h e  differences here shown scarcely call for comment; the 
effect of ±he varying incidents of occupation is apparent. 

" A  nlinor but interesting point disclosed by this inquiry was 
that the extra risk of occupations presented itself in the form of an 
increased number of claimants rather than in an increase in the 
average length of claim." 

The table referred to by ]~Ir. Watson as "Table ~ "  is here 
denominated as Table IV. 

TABLE IV. 

SICKNESS ]:~ATES IN "WEEKS PER I~EI~IBER PER f l - N N U ~  3 SHOWN BY TH]~ 

~ A N C H E S T E R  U N I T Y  EXPERIENCE~ 1893-97, IN CLASSES 
ACCORDING TO THE OCCUPATION. 

Ages. 

Classes A, H J. 

First 12 
Months o! 
Sickness. 

22 . . . .  77 
27 . . . .  78 
32 . . . .  83 
37 . . . .  92 
4 2 . . .  1.09 
4 7 . . .  1.27 
5 2 . . .  1.60 
5 7 . . .  2.07 
6 2 . . .  2.80 
6 7 . . .  3.82 
7 2 . . .  4.74 
7 7 . . .  5.09 
8 2 . . .  4.50 
8 7 . . .  3.67 

C I~-~es B, 

After  12 First  12 
Months o l~onths o!  I~ 
Sickness. Sickness. : ~¢ 

.04 .90 

.09 .92 

.14 1.02 

.22 1.18 

.35 1.35 

.53 1.61 

.94 1.94 
1.69 2.55 
3.09 3.40 
6.33 4.16 

12.11 5.09 
19.97 4.85 
27.96 3.87 
32.45 3 .60 ,  

C, D. Classes E, F. 

After  12 First  12 After 12 
Months oJ Months of Months oJ 
S|ekness. Sickness. Sickness. 

.05 1.13 .07 

.08 1.13 .16 

.15 1.24 .20 

.27 1.41 .28 

.40 1.60 .52 

.69 1.80 .70 
1.18 2.08 1.16 
2.04 2.76 2.18 
3.82 3.84 4.46 
7.88 4.88 9.42 

15.21 5.41 17.26 
23.16 4.74 26.48 
30.81 4.69 36.33 
33.78 4.50 40.42 

Class G. 

First 12 After 12 
M o n t h s  ol Months of 
Sickness. Sickness. 

1.39 .07 
1.50 .16 
1.61 .22 
1.79 .47 
2.04 .67 
2.42 1.04 
2.93 1.94 
3.62 2.92 
4.63 6.59 
5.24 12.22 
4.78 22.48 
3.58 26.41 
3.47 35.46 
3.64 36.00 

As respects occupation, Mr. ~essenger only analyzed his data 
into five groups, (1) Professional and Clerical. (2) Industrial 
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(indoors). (3) Industrial (outdoors). (40 Commercial Travel- 
ers. (5) Liquor Business. I t  must be evident that we are, there- 
fore, not in a position to compare the Travelers' experience with 
the others as respects the variation of the rate of sickness with 
occupation. 

From a study and comparison of the above data we are perhaps 
warranted in co~ning to the conclusions tha~: 

1. The extent of variation in sickness rates with occupation is 
much greater when individual occupations are used as %he basis of 
distinction than where the industry in which the worker is em- 
ployed is the basis. 

2. The extreme limits of variation with the individual occupa- 
tion are much ful%her apart than are the limits of variation with 
age for the more important ages, though the difference is not so 
great ~ between the sickness rates for the ages 20 to 80 and those 
for ages 70 and over. 

3. When the basis of distinction is the large industry group, a 
general population experience such as the Leipsig experience will 
show about %he same limit of variation as between the sickness rates 
for the limiting ages for the more active period of life, say 20 
and 55. 

4. In an experience such as that of the British Friendly Soci- 
eties where selection of membership takes place the variation with 
occupation, using large groups as the basis of study, will be less 
wide than with age. Of course, this assumes a similar selective 
policy to that of ~he Manchester Unity, or a tendency for the soci- 
ety to follow certain trade lines in securing its membership. 

VARIATION IN SICKNESS I~ATE ACCORDING TO I~ESIDENCE. 

There seems to be less satisfactory data for the study of rarin- 
g/on of the rate of sickness according to residence than for the 
study with respect to age or occupation. At least I have not been 
able to find much material and such as I have found only permits 
study on very broad lines. 

For comparison with the data of the Leipsig Fund we have in 
the Proceed4ngs of the Fourth International Congress (Vo]. I, 
page 468) a brief note by Dr. J. F. Janse, Actuary of the "Orange 
Nassau" Life Insurance Company, Amsterdam, comparing the 
experience of certain very similar sickness institutions in Switzer- 
land, ]=[o]land and Austria. Almost no information is given as to 

15 
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the operations of the several funds whose experience is compared, 
although Dr. Janse says of the Swiss and Dutch data, " B o t h  tables 
of sickness have been derived from statistics of cases of sickness 
among persons who are in much the same cond,itions of life." 

As will be seen from an inspection of Table V, taken from this 
note, and comparison of the ra~es with those of ~he Leipsig Fund, 
it would appear that the variation between places is relatively slight. 
We must however make due allowance for our lack of knowledge of 
the precise conditions under which these rates were developed. 

TABLE ¥. 

COMPARISON 0F SICKNESS I~ATES IN VARIOUS EUROPEAN COUNTRIES. 

Age. Switzerland. Holland. Austria. 

2 0  . . . . . . . . . . . . .  

25 . . . . . . . . . . . . .  
3 0  . . . . . . . . . . . . .  
3 5  . . . . . . . . . . . . .  
4 0  . . . . . . . . . . . . .  

4 5  . . . . . . . . . . . . .  
, 50  . . . . . . . . . . . . .  

5 5  . . . . . . . . . . . . .  
6 0  . . . . . . . . . . . . .  

65 . . . . . . . . . . . . .  
70 . . . . . . . . . . . . .  

5.39 
4.85 
5.41 
6.48 
7.24 
7.96 
9.82 

12.92 
16.12 
19.32 
22.59 

4.77 
5.02 
5.47 
6.26 
7.25 
8.06 
9.22 

12.14 
16.26 
20.42 
27.35 

6.2 
6.1 
6.8 
7.6 
8.5 
9.6 

10.7 
12.5 
15.2 
19.2 
24.2 

]fir. Messenger has analyzed his data, which comes from an exclu- 
sively American experience, into three sections according to geo- 
graphical divisions, North, South and West. With respect to this 
he says : 

" T h e  geographical divisions of this experience show that there 
is very much less sickness in the north than in the south, with the 
west not as favorable as the north, except in the case of the gen- 
eral health policy where the showing for the west on 'a very small 
exposure (only one hundred and eighty years) is exceedingly favor- 
able. This variation in the rate of sickness in %he different sections 
of the country--with the north giving invariably better results than 
the south--is confirmed by the Travelers' experience in other lines 
of business. The Travelers' life experience shows the highest mor- 
tality rate in the south, the lowest in the north and an average rate 
for the west; and, .a similar statement can be made in regard to the 
loss ratios of the Travelers' business in its accident and liability 
lines." 

From personal observation while resident in one of the southern 
s~a~es, I am inclined ~o believe that a part of this showing is due 
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to the inability of Chat company, or any company, to secure in that 
section an agency staff which would be as effective in securing a 
carefully selected line as in other seeLions of the country. Mr. 
Messenger also analyzed bhe experience according to whether the 
insured lived in a town or city of 25,000 or more inhabitants or in 
communities of under 25,000 or the rural districts. This showed a 
considerably lower sickness rate for the former .than the latter. We 
have not enough oCher data ~o indicate how much of this effect was 
due to a less rigid selection and how much to a real difference in the 
rate of sickness. 

Examining the sickness surveys of Rochester, N. Y., Boston, 
Mass., and the state of North Carolina made by the Metropolitan 
Life Insurance Company, we note a finding 6f sickness among males 
15 years of age and over as follows: 

TABLE V I .  

SICKNESS REVEALED BY SURVEYS 0!~ THE METROPOLITAN LIFE INSURANCE 

COMPANY. 

Unable to Work 
Location. Date. Total Sick per 1,000 per 1,000 Per- 

Persons Observed. sons Observed. 

Boston, Mass . . . . . . . .  24.3 21.6 
Rochester, N.Y.. 27.3 23.2 

Whitej 31.4 25.4 
Colored, 28.9 24.6 

N o .  C a r o l i n a  

July 17-24, 1916 
Sept. 13-20, 1915 
April 17-24, 1916 

These results are in line with those reported by Mr. Messenger, 
but the variation is not so marked. They indicate that residence 
influences the variation in the sickness rates less markedly than 
either age or occupation. This conclusion c,nnot, however, be 
relied on so confidently as with respec~ to the other factors, due to 
the necessary limitations of the census method. 

CONCLUSION. 

In  closing this d}scussion, I must express my regret that I am 
not able to present any new material bearing on the important  
problems before us. Further search migh~ have revealed further 
material as valuable or more valuable than that here noted. I trust 
that some of our younger members with less pressure upon their 
time may be induced to make further search, as I do not feel that  
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the question flint prompted this investigation has been sufficiently 
answered by this rather preliminary survey of the ground. The 
actual basis of rate determination that will be adopted if we are 
called upon to freely cover the contingency of sickness must of 
necessity be largely determined by the administrative machinery 
provided for such coverage. It  seems to me that if the problems 
of sickness insurance are to be correctly solved, the factors above 
considered must be weighed very carefully in formulating legisla- 
tion. To cite but ene instance of difficulties encountered in meet- 
ing them when they are not provided for in the basis of rates, we 
may point out that in Great Britain, where the contribution from 
the insured, his employer and the state are fixed in amount regard- 
less of age, occupation or residence of the insured, and where it is 
optional with the worker where he will be insured, a very cumber- 
some system of reserve or transfer value accounting between the 
government and the approved societies has been necessary in order 
that societies composed largely of young members may not receive 
an unduly large share of the government contribution at the ex- 
pense of these composed of older members. I t  has further been 
necessary to provide for deposit insurance, a sort of savings bank 
arrangement, for those who cannot obtain insurance with an ap- 
proved society. I t  is also my understanding that some of the soci- 
eties whose membership is largely drawn from those occupations 
where the sickness rate is low have found the rates sufficient to 
permit benefits in excess of the minimum prescribed by law and 
others whose membership is drawn from less healthy occupations 
are finding the rates insufficient to provide such minimum benefits. 

I have no desire to start a partisan deba~e here by raising ques- 
tions with respect to which our professional judgments can not but 
be influenced by the interests of the companies with which we are 
associated. Hence I refrain from pursuing this line of discussion 
further. Probably enough has been said to make clear to any reader 
the importance of a thorough study of the problem of all varia- 
tions in the rate of sickness and the causes thereof, as well as the 
relations of these to the problems of insurance organization and 
rate-making. 
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PROSPECTS FOR SOCIAL STATISTICS IN THE NEXT 
CENSUS YEAR. 

BY 

EDWIN W. KOPF. 

A complete classification of social facts in a discussion on pros- 
pects for social statistics in the next census year would probably not 
serve the practical interests of casualty statisticians and actuaries. 
The number and complexity of social phenomen% and the lack of 
precise means for measuring or gauging social forces, are two essen- 
tial checks and limitations upon our inquiry. Our interest must be 
confined to those facts in the life of organized society which can be 
readily recognized as "insurable incidents," or as necessary aids to 
a proper understanding of these "insurable incidents." The com- 
prehensive summaries of social statistics subject matter arranged by 
Sch~iffie* and by Spencer t would not be entirely suitable for our 
inquiry. We shall profit most from a consideration confined to 
static and dynamic demology ~ith perhaps a supplementary refer- 
ence to the elements of economic statistics. 

The syllabus of our Society limits our attention to the social cir- 
cumstances which systems of accident and health, liability, fidelity 
and surety, burglary, credit, and in somewha~ subordinate degree, 
life insurance seek to indemnify. The statistical facts which pro- 
vide a broad foundation for the later actuarial treatment of the 
strictly insurance aspects of these phenomena, might be conveni- 
ently arranged as follows : 

Static Demology-- 
Structure, or compos~Hon, of populaHo~ according to sex, age, 

marital condition, race, nativity, occupational, defective and 
dependent, religious profession, educational and other social 
classes. 

Dynamic Demology-- 
Movement~ or functioning, of populatior~ through births, mar- 

riages, divorces, sickness and accidents, deaths, crimes, 
offenses and delinquencies, and migration. 

* Schiiffie, Alber t  E.  F. ,  " B a u  und Leben  des sozialen K S r p e r s . "  
t Spencer,  Herber t ,  ' 'Descr ip t ive  Sociology. ' ' 
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Selected Elements of Economic Statistics-- 
Wages, hours of l'abor, housing of the wage earning classes, 

emplo)~nent and unemployment, superannuation, pensions, 
progress of workmen's insurance, poverty and pauperism, 
savings and investments of the wage earning classes, con- 
structive philanthropy. 

Social statistics for recent years bear little relation to a general 
plan of social study. The chief function of committees of American 
learned societies which are at present contemplating discussion of 
plans for statistics in the next census year, is to draw up a schedule 
of minimlun requirements in a single programme. This programme 
should reasonably express the wishes of the societies acting jointly 
in such manner as to prevent overlapping, or emphasis upon trivial 
or non-essential matters. 

The interests of the Casualty Actuarial and Statistical Society 
in static and dynamic deraology are, perhaps, nearly identical with 
the general aims and purposes of the committee appointed over a 
year ago by the American Public Health Association to consider 
the vital statistics of the next census year.* Numerous special as- 
pects of vital statistics, when defined as static and dynamic demology, 
are only of passing interest to the Public Health Association Com- 
mittee, however. These special problems are, on the other hand, of 
the first importance to the casual~ statistician and actuary. The 
Public Health Association Committee will consider life tables for 
the triennium 1919-1921, for instance; the uses of these tables for 
purposes of compiling, say, a morbidity table as a foundation for 
sickness insurance premium rates would probably not be anticipated 
by any one save by the casualty statistician and actuary. Statistics 
of marriage and remarriage at the several age classes, should be 
provided for ; but the need for statistical material of this kind would 
not become apparent to a committee authorized to consider mainly 
the public health aspects of demology. 

The American Public Health Association Committee on Relation 
of the 1920 Census to Vital Statistics (demology) has in circulation 
for criticism among its members, and in preparation for the first 
meeting of the committee, a list of topics and a reasonable amount 
of comment under each topic. With the permission of the chairman 
of that committee, I am giving an abstract from parts of this 
preliminary draft: 

* Calendar Year,  1920. 
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(a) Scope of Vital Statistics.--The American Public Health 
Association Committee was asked to consider whether vital statistics 
should discuss only the movement of population or whether it should 
in addition comprehend a discussion of the structure of population. 
Individual topics not provided for in any public or private publica- 
tion of the last census year, and suggested for discussion in con- 
nection with public and private statistical work in the forthcoming 
census year, are given below. 

(b) Marriage Statistics.--The utility of sta/cistics of remarriage 
at the several age classes of widows and widowers, in special rela- 
tion to pension and workmen's compensation problems, was pointed 
out. The Casualty Actuarial and Statistical Society of America 
migh% consider this phase of marriage statistics more closely than 
will be possible in the deliberations of the American Public Health 
Association Committee. 

(c) Sickness StaHstics.---The recommendations under %his head 
will be of prime interest to casualty statisticians and ac4uaries. The 
subject was divided into the fol}owing main classes: 

1. Institutional sickness and mortali%y statistics. 
General hospitals, 
Special hospitals, 
Correctional and penal institutions, 
Institutions for the aged and infirm. 

2. Community surveys of sickness and disability. 
3. Areas of known disease prevalence. Reportable disease~, 

Working of the Mvdel S/ate La~v for reporting of sick- 
ness. Standardization of sickness statistics tables. 

The draft directs attention to the lack of qualified sickness sta- 
tistics in census or other sources for the last census year. It  recom- 
mends an inquiry into the practical working of the so-called "Model 
Bill" for the reporting of certain diseases, including occupation'al 
diseases, suggests a Federal Registration Area for general and spe- 
cial hospital statistics and on%lines the possibilities for community 
surveys of sickness in representative areas. Pract/cal means of 
overcoming the di/ficul/ies of nomenclature and classification of 
diseases and of transmitting the tabulated information for coop- 
erating hospitals to a cenbral .agency are advanced. I t  was sug- 
gested that the United States Public Health Service undertake to 
collect these institutional sickness statistics. Community surveys of 
sickness were urged. 
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At the fourteenth annual meeting (1916) of the Conference of 
State and Territorial Health Officers a resolution was passed recom- 
mending the formation of an "Area of Known Disease Preva- 
lence"; another resolution of the fifteenth conference, April 30- 
May 1, 191~, urged the adoption of standard tables for the record- 
ing of sickness statistics for this "Area." At the same conference 
a paper was read on "The Need for a Federal Voluntary Registra- 
tion Area for Hospital Sickness Statistics." I t  is anticipated that 
active work will be initiated shortly on the formation of this regis- 
tration area for hospital sickness statistics.* 

( d) Vital Statistics in the Service of Soc~l Reform.--The com- 
mittee was reminded that conference with statistical, actuarial, 
labor legislation and sociological societies on this subject was im- 
perative. Published vital statistics are used in too many instances 
to support prograrames of remedial action which are not justified 
by ~he inherently limited data employed. 

(e) Vital Statistics of Insurance Societies.--The coSperative 
statistical study of insurance mortality, sickness and accident experi- 
ence in the census year was recommended. This work could be ac- 
complished by the ~nsurance societies. Workmen's compensation 
industrial accident statistics were included in this group of auxiliary 
sources of statistical information. 

(f) Vital Statistics of Industr@s.--Analysis of statistical data 
on physical examination of workmen and of establishment pension 
and benefit funds was recommended. 

(g) Revisio~ of Nomenclature and Classification of Diseases and 
Conditions, and of Accidents and Injuries.---Establishment of a 
suitable nomenclature and classification of diseases and conditions, 
and especially of accidents and injuries, based upon the present 
International List of Causes of Sickness and Death, the forth- 
coming report of the United States Public Health Service Board 
of Nomenclature, the Report on "Statistics and Compensation 
Insurance Cost" of the International Association of Accident 
Boards and Commissions, and the Bellevue and Allied Hospitals 
nomenclature, was urged. The needs of the decade 1920-1929 
were anticipated. 

(h ) Rev~on of Nomenclature and ~lassification of Occupations 

* See fortheomlng Transaction8 of the 15th Annual Conference of State 
and Territorial Health Officers, Washington, D. C., April 30 and l~Iay 1, 
1917, United States Publle Health Service, Wash. D. C., 1917. Also, United 
~tates  Publiv Hea~th Service Reports, June 15j 1917. 



SOCIAL STATISTICS I1~ THE NEXT CENSUS YEAR. 2 3 3  

and Industries.--Dissatisfaction with the classification used in the 
published volume on occupation statistics of the thirteenth census 
w~as indicated and the revision of the classification in line with the 
principles of the International Statistical Institute List was urged. 

(i) Life Tables for the Trlenrdum 1919-1921.--Casualty sta- 
tisticians and actuaries will be interested in the recommendation 
for United States Life Tables a~ the next Federal Census. (The 
utility of such tables in the computation of morbidity tables for a 
general population was demonstrated by ~he Swiss statistician 
Jester.*) Our Society should inquire into the application of 
United Sta~es Life Tables to the derivation of suitable morbidity 
tables in anticipation of a need for such material in the decade 
1920-1929. 

There were other detailed references, in this preliminary draft, 
to special subjects in demologie sociology for the attention of the 
American Public Health Association Committee. It  will be im- 
possible for that Committee to consider the insurance bearings of 
this material. The Casualty Actuarial and Statistical Society 
should take up the discussion from the viewpoint of the utility of 
demologic data in the actuarial work in prospect for the next census 
and ensuing years. 

S~ECT~D ELemeNTS OF EcoN0~Ic STATISTICS. 

Social statistics may be conveniently considered to include, for 
our purposes, certain selected elemen~ of economic statistics by the 
same token that sociology is sometimes assumed to comprise 
economics in its supporting categories. A few brief comments will 
suffice to show the importance of relating plans for general social 
and detailed economic statistics in the census and succeeding years. 

(a) Wage Statistics.--CasuaRy statisticians and actuaries will 
probably not be interested in wage statistics beyond the immediate 
application of such data to the solution of rating and administra- 
tive problems in work-men's compensation or other forms of work- 
men's insurance. The discussion of plans for wage statistics in the 
study of the distributive processes in the economic life of man is 
properly a question for the American Economic Association. Our 
Society should determine upon the ~vay in which it desires wage 
statistics to be published, perhaps, to show: 

* froster, E.,  ,c The  m a t h e m a t i c a l  B as i s  o f  Sickness  In su rance .  ~J Journa! 
of  the  Swiss  S ta t i s t i ca l  Society,  1913, p. 493. 
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1. Wages in principal occupations, with respect to sex, broad age 
classes, and geographic areas. 

2. Relation of money wages to real wages and the correlation of 
real wages with other economic phenomena. 

(b) Hours of Zabor.--Statistics of hours of labor are necessary 
adjuncts to the reflective study of the wage factor in workmen's 
compensation and other insurance problems. Statistics of produc- 
tion and wages, related to hours of labor and the numbers of persons 
employed, would establish facts on the "intensity of labor." Such 
facts would go far to explain phenomena observed by Messrs. Mow- 
bray, Black and Beyer (Proceedings, Vol. II,  p. 418) and others in 
workmen's compensation experience. 

(c) Prices, and the Cost of Living.--Casualty statisticians will 
be interested in the methods and resets  of price statistics as of use 
in determining the general effect of changes in the price-level upon 
the several classes in the community and on the economic well-being 
of the entire community. Cost of living statistics enter into the 
discussion of real wages, of course. 

( d) Employment and Unemployment.--The unemployment 
problem of the winter of 1914-1915 directed the attention of most 
statisticians to the necessity for comprehensive and conclusive 
statistics of emplo)unent and unemployment. While unemployment 
insurance has so far received li~le notice from American statisti- 
cians and actuaries, the subject is likely to appear as a stated prob- 
lem for them sooner or later. 

The statistical situation should be thoroughly canvassed in antici- 
pation of rating and administrative problems. The several meth- 
ods of ascertaining the extent of unemployment (1) by inquiry 
through census enumerators as to how many days each individual of 
working age lost during the year ending with census day, (2) by 
determining how many persons are unemployed on the census day, 
(3) by canvassing employers and ~bulating from their records the 
fluctuating number of employees during the year, (4) by collecting 
trades unions' unemployment figures and (5) by special inquiry of 
philanthropic and charitable societies during times of distress, 
should be examined. The insurance statistician and actuary will 
find that these methods serve different purposes;an attempt should 
be made to gauge the validity and establish the insurance uses of 
the several classes of unemployment data. 

(e) Wealth, Poverty and Pauperism.--Discussions on the eco- 
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nomic foundations of workmen's insurance very nearly always con- 
tain references to more or less misleading statistics of wealth, in- 
comes, poverty and pauperism. Our Society should participate in 
some plan for gathering qua lifted statistics on these subjects. At- 
tention is directed to Professor Willford I. King's suggested 
scheme,* which would facilitate the approximate determination of 
net family assets and of the incomes of individuals, partnerships 
and corporations. The available statistics, and any suggested plans 
for the improvement of information on national wealth and in- 
comes, should receive the consideration and criticism of the casualty 
statistician. 

Statistics of poverty, such as presented by Bootht for the social 
classes of London and by Rowntree:~ for York, England, are not 
available for the United States. An application of the methods of 
these two investigators to American problems is suggested. 

Statistics of pauperism, and on the proxiznate causes of this social 
phenomenon, are available in a number of State publications (for 
Massachusetts, New York, Connecticut and Indiana). The United 
States Bureau of the Census pt~blications on paupers in almhouses 
(1904 and 1910) also give data of value in the study of this problem. 
The casualty statistician must, however, examine these data to see 
how far they serve his general purposes. A fruitful field of inquiry 
is offered in the statistics of charity organization and other phil- 
anthropic societies. The place of the "insurable incidents" of 
sickness, accident, death of the breadwinner, unemployment, and 
premature industrial superannuation in the primary causation of 
poverty and pauperism, can probably be determined from a survey 
of the activities of these societies. The pioneer work of Amos 
Griswold Warner§ and John Koren in the statistical study of 
charity organization case records provides the point of departure 
for further investigation. 

(f) Savings, Investments and Insurance of ~he Wage Earning 
Classes.--The recent savings ~ank centenary suggests a statistical 
review of the savings bank movement, especially as it relates to the 
growth of thrift among the wage earning classes during the past 
century. The questions of wage earners' investments, the building 

"Statistical Data on Wealth and Income," Quarterly Publication~ of 
American Statistical Association, Vol. X-V, No. 117, March, 1917. 

Booth, Charles, "L i f e  and Labor of the People in London," Vol. II .  
$ l~owntree, B. Seebohm, "Poverty. A Study in Town Life.'7 
§ Warner, Amos G., c c American Charities. ' ' 
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and loan movement, cooperative purch'asing societies and industrial 
life insurance should be adequately provided for in a programme 
of study of voluntary savings and thrift agencies. The supply of 
facts is at present almost entirely lost from view in the official 
reports of the banking and insurance departments of our American 
Commonwealths. Thrift studies should be related, too, with wage 
data. 

From this brief summary of the main topics in social statistics it 
will be evident that further and more critical consideration must be 
given to the subject frown the viewpoint of the casualty statistician 
and actuary. As Arthur Ricb~nond 1V[arsh has pointed out . . . .  " In  
the brief space since the last census year, both the scientific impor- 
tance and the practical uses of social statistics have become vastly 
better known in this country, and the number concerned with such 
statistics has enormously increased. On the one hand, the partial 
introduction into the United States of the so-called social insur- 
ances, ~nd the pressure for the adoption of a complete round of these 
insurances have brought home as never before . . . the indispensa- 
bleness of important varieties of social statistics . . . .  " The mem- 
bers of our Society who have given thought to the fundamentals of 
casualty and social insurance subjects must be impressed with the 
lack of coordination of such social statistics as are available, and 
with the utter absence of material practically indispensable for an 
elementary statistical understanding of the social facts which 
casualty and social insurance is supposed to indemnify. 

I would therefore recommend that our Society actively participate 
in consideration of plans for public and private statistics for the 
next census year in cooperation with the Committees appointed by 
the other American scientific societies,--the American Public 
Health Association, American Statistical Association, American 
Economic Association and the American Association for Labor 
Legislation. The Casnalty Actuarial and Statistical Society would 
do well to confine its field of investigation to social statistics and to 
consult frequently with representatives of the o~her Societies in 
order not to duplicate effort or confuse the preparation of a joint 
report. 

OltA]] DISCUSSION. 

~/[R. LEONARD W. HATCH : lYfr. President, I would be more inter- 
ested in hearing a discussion than in speaking. However, I will 
say just a word. 
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]~{y impression, as a result of use I have made of census figures 
not only in connection with the matter of accidents but also as 
related to occupational diseases and in relation to industrial and 
labor statistics generally, is as follows. Up to the present time the 
census figures have largely proceeded along certain lines established 
some time ago and continued with a view to keeping up comparable 
figures, and getting figures that would be comparable over quite a 
period of years. I t  is always true when much weight is given to 
that consideration, that statistics tend to be unprogressive owing 
to constant reference to the beginning of the series, when the statis- 
ticians who started the work could not foresee future developments. 
Now the figures of the Federal census are about the only source 
from which we are going to get national statistics along a good 
many lines. These Federal census figures are not going to be im- 
proved until we can bring to bear upon the census officials and the 
census work the pressure of opinion from organizations such as this 
Society. There is already under way in a number of other organi- 
zations a movement to bring to bear a good deal more pressure of 
that kind for the 1920 census than has ever before been exerted. 
The American Economic Association and the American Statistical 
Association, I think the American Association for Labor Legisla- 
tion also, and the Public Health Association, all have committees 
at work now outlining what they regard as fundamental that the 
Federal census should cover in 1920. 

I have had some connection with the joint committee of the 
Economic Association and the Statistical Association on Federal 
statistics. I am pretty sure that the 1920 census will follow pretty 
closely the old lines unless societies such as this, and all societies 
that have any interest in what comes out of our Federal censuses, 
get busy as soon as possible and make a study of what the Federal 
enumeration might produce that would be of real practical value 
in our various lines of work, and get this before the Federal gov- 
ernment and persuade the officials in charge that they ought to try 
to cover those things. Even if the 1920 census made some efforts 
along certain lines that are new but important and partly failed, it 
would really mean progress, because, as I say, if you look at the 
Federal censuses along back you will be impressed--at least, that  is 
my very strong impression over and over again when I go there 
to get something--that  we have up until  now been getting very 
much what we got twenty or thirty years ago. We know a lot more 
about what we ought to have to-day than we did twenty or thir ty 
years ago, and as a statistician I am impressed more and more with 
the fact that our real problems are problems of getting the original 
material rather than methods of handling afterwards. We know 
a great deal more about ~echnical statistical me~hods than we did. 
We are much further along on that side of the matter than we are 
in the collection of adequate, accurate material. And as I said 
a moment ago, if we are going to have the material on a national 
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basis the most important agency for getting that is the Federal 
census. 

I would like ~o see this organization some way or other get in 
line with these other organizations, and let us all put all the pres- 
sure we can on the Federal census officials to strike out on some 
new lines, try to get some things that we need, things we ought to 
have and that we need very badly. I am sure that unless we all 
do it, unless everybody who is interested, who has to go to the 
census reports for material to use practically, unless we all bring 
all the pressure we can to bear we are likely to get a repetition of 
the earlier censuses with very little change. 

To mention two particular subjects in which I am particularly in- 
terested, I would like to see the statistics for manufacturing, or for 
industries, classified a little differently from the old classifications 
that have been followed for some time. I am not at all sure tha~ 
i t  would not be possible, for example, for this Society to get such 
a classification of manufacturing industries used as would be com- 
parable with the grouping of the manual classifications which have 
been set up in conference to use in connection with compensation 
work. Then I would like to see the census occupation figures 
better done. The 1910 census did something along that line which 
had not been done before. I t  did a good deal more and did it  a 
good deal better in 1910 than was ever done before. The great 
trouble with the work then done was that the results were published 
so late that the figures were pretty nearly out of date by the time 
we got them. Figures as to the occupations of the population of 
the United States are of tremendous importance in all sorts of 
relations, and yet we have not got any very good occupation figures 
to-day. The matter of sickness insurance, the whole matter of 
occupational diseases, morbidity statistics and vital statistics, all 
require statistics of occupation for a great many studies, i~ore 
and more the relation of a man's occupation to his health condition 
as well as social condition is being recognized. Now if we did not 
do any more, if all these societies together accomplished no more, 
than to improve occupation statistics over those that were gotten 
in 1910 and get them published reasonably promptly after the 1920 
census is taken, we should have accomplished something well worth 
while. I t  would be worth a whole lot of effort to get that done. 
Those are two items, the matter of classification of industries and 
the occupation figures, that occur to me as matters that this organi- 
zation would be interested in. There are a great many others, as 
Mr. Kopf has suggested. 

I am sure - - I  have seen some of the efforts that have been made 
in connection with previous censuses--that it needs all the pressure 
of the opinion of experts in various lines, and particularly organi- 
zations composed o2 experts, it needs all the pressure possible to 
improve our census figures, and as I have said twice, unless we get 
them through the Federal census a great many things we are not 
going to get at all. 
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I~R. G~oaaE D. !~ioo~E: Mr. Hatch has just stated that he would 
like to hear a discussion of the various problems that actuaries and 
statisticians meet in connection with their work under workmen's 
compensation. In answer, I would like to point out a few of the 
difficulties encountered. At the present time it is extremely diffi- 
cult to obtain adequate and accurate scales of wages by states giv- 
ing the number of workmen according to the size of wage received. 
This information is essential in the valuation of new compensa- 
tion acts for rate-making purposes, or in the valuation of amend- 
ments to old acts. The state industrial accident boards and com- 
missions do not appear to realize the importance of this informa- 
tion and the data obtained from reports, with the possible excep- 
tion of Massachusetts and California, is inadequate and unreliable. 

With regard to the reliability of the data in these reports, some 
time since, after carefully reading a report furnished by the indus- 
trial board of a middle western state, I concluded that a certain 
table of the distribution of accidents according to the period of 
disability was not complete, in fact it did not contain the most 
serious cases. I thereupon wrote a letter to the statistician of the 
board and received the astonishing reply that the table in question 
had not contained the pending cases because of the lack of appro- 
priation made by the legislature for the use of that department. 
The publication of statistical tables in this manner should not be 
countenanced, as erroneous conclusions are frequently drawn from 
the information supplied and it oftentimes results in endless 
confusion. 

The system in use at the present time of compiling wage statis- 
tics by the Census Bureau does not enable the statistician or the 
actuary to use the data for the purposes of valuing worknnen's 
compensation benefits. What we need particularly is a distribution 
according to industries, as appearing in the Workmen's Compensa- 
tion Manual Classification Code, or at least by a broader distribu- 
tion according to the schedules appearing therein. 

This need for compensation statistics should be strongly im- 
pressed upon the Census Department through the committee of 
this Society that has been appointed. 

Ms. E. II. DowN~:  Mr. Chairman, there is one line of investi- 
gation which I think is extremely important, which hitherto has 
received very little attention in this country---I recognize it is a very 
difficult problem--namely, the age of superannuation in industry. 
An investigation by occupations with the present occupational classi- 
fication of the census would probably not be very valuable, because 
of the small numbers in the ultimate groups. Probably the broader 
industry groups, even the industry classification that the census 
has hitherto used, would be better than an occupational division. 
The importance of the subject is primarily with reference to old- 
age relief, for the need of old-age relief, and the cost of old-age 
relief, will both depend upon the age at which wage workers cease 
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to be employed. Now, we know very little about this age of super- 
annuation at the present time. We know very little about the 
expectancy of working life as contrasted with the expectancy of 
natural life. We all know in a general way that there are com- 
paratively few men able to support themselves as wage earners 
beyond the age of 60. We know that the number diminishes from 
50 onwards. But we know very little about the average age at 
which gainful employment ceases. We know very little about the 
working life expectancy. We know very little about the number 
of wage workers at ages from 50 to 65. We know very little about 
their earnings as compared with the earnings of wage workers at 
earlier groups. That is the information which is the foundation 
of any attempt to provide old-age relief in a systematic or in a 
scientific way. I t  is the fundamental information required for 
computing the cost of any old-age relief. And since that is a prob- 
lem which I believe is coming rapidly to the front, will soon be a 
practical problem to be solved in this country, it seems to me that 
if the census can be made to throw light upon that problem, as I 
believe it can, it is a problem which should receive serious con- 
sideration. 

I recognize that it is not sufficient simply to ask the census 
people to ~ve us that sort of information. I t  is one of those prob- 
lems in which the technical manner of compiling the information 
is the vital feature of the whole thing. I t  would be necessary to 
suggest to the pension authorities not only the need of investigat- 
ing the problem, but the method by which'it could be inv~tigated. 
This matter has recently been brought to my attention in an en- 
tirely different connection, in connection with an attempt to estab- 
lish disability ratings, the weights to be assigned to deaths and 
permanent disabilities with a measurement of severity of injury. 
Obviously a man who is permanently disabled has lost a working 
life expectancy. The severity of that accident is to be measured in 
terms of working life expectancy, which at present is X. 
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I~OTE ON THE FREQUENCY CURVES OF BASIC PURE 
PREMrUMS. 

BY 

ARNE FISHER. 

INTRODUCTORY REMARKS. 

The question of a proper method of computing basic pure pre- 
miums in workmen's compensation insurance is of prime impor- 
tance to all casualty statisticians and actuaries and can in no way be 
said to be finally solved. In the last number of this publication I 
gave a brief outline of a method for collecting data to be used in 
the calculation of pure premiums. This method, which was based 
on the theory of dispersion or stability of statistical series, was an 
attempt to determine the occupational hazard of the individual em- 
ployee rather than the hazard according to industries. Mr. i~£ow- 
bray had previously attacked the problem from the standpoint of 
frequency curves, lie made the following statement: "I  think 
we may properly consider the pure premium as made up of several 
elements, each having an independent probability of its own and 
each of which may therefore be properly considered, for purposes 
of discussion, alone and apart from the others and the results ap- 
propriately combined." This amounts practically to the system, 
originally developed by the great Laplace, for the deduction of the 
equation of a frequency curve. Laplace considers namely the fre- 
quency curve, F(x), to have originated as the sum of a number of 
subsidiary frequency curves of the form fk(x) (/~---~1, 2, 3, .- .) .  
I t  is, however, only in the statement of the origin of the final curve 
that Mr. Mowbray follows Laplace. ]~Ir. Mowbray throughout the 
remaining part of his paper falls back upon the Gaussian Normal 
Curve, which is a particular case of the general Laplacean frequency 
curve. In a later discussion of Mr. Mowbray's article I pointed out 
the fact that in most cases we were not justified in regarding the 
frequency distribution as a normal one as we actually were dealing 
with a decidedly skew curve of the Charlier B Type. 

In this paper I shall make an attempt to give a fuller discussion 
of such skew curves as are derived from the data given by the 

16 
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recently published experience by the Norwegian Government, viz. : 
" Ulykkesforsikringen for Industriarbejdere," Christiania, 1915. 
(Accident Assurance for Industrial Workers.) This experience 
covers the period from 1895 to 1912, and includes 172 groups of 
industries with a total payroll of 1,835,632,504 Kroner and a total 
loss of 31,464,03~ Kroner in the above mentioned period, or a pure 
premium of 17.1°/oo * of the total payroll for all industries. 

The accident and invalidity insurance as practised by the Nor- 
wegian Government Institution is founded upon actuarial principles 
somewhat similar to those adopted by the various American com- 
panies. The losses are based upon the commuted (capitalized) 
values of the future benefit contingencies at the time of the acci- 
dent. The actuarial tables, select as well as truncated mortality 
and invalidity tables for both sexes, are derived from Norwegian 
census data and represent without doubt the most scientifically 
constructed tables, which w~ possess at the present time. In  choos- 
ing a rating system the Norwegians have wisely decided to use the 
level rate system instead of the assessment system. Personally, I 
consider this method as far superior to that of levying an assess- 
ment each year for an amount sufficient to cover the capitalized 
(commuted) losses incurred during the year. A certain year may 
be very favorable and exhibit only a few fatalities and accidents to be 
followed sooner or later by a very unfavorable year with great losses, 
and perhaps the very unfavorable experience may occur at a time of 
economic depression in which the financial conditions of the indus- 
tries are such that they are little adapted to carry the additional 
burden. As an example of the great deviations I choose the fol- 
lowing figures from the cooperage trade in the period 1909-1912. 

C o o P m o V .  I ~ , r D u s ~ . s  ( 1 9 0 9 - 1 9 1 2 ) .  

Year. Salaries In Kroner. Losses in Kroner. Rate O/o o. 

1909 295,402 3,562 12.1 
1910 377,483 6,123 16.2 
1911 367,044 17,839 48.6 
1912 189,738 223 1.2 

THE QUESTION OF STABIlitY. 

One of the first steps in a statistical analysis is to test the stability 
of the series as exhibited by the actually observed data. Does the 

* Expressed in terms of mills, not of per cent.--a notation used through- 
out this paper. 
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ratio of the losses %o the payrolls show violent fluctuations from 
year to year, ,and is i t  possible to trace such fluctuations to their 
proper sources ? I have repeatedly maintained ~hat statistical fre- 
quency ratios are not identical with mathematical probabilities, and 
that  i t  is necessary to test the stability of the observed data before 
using such data for future predictions. I t  does not suffice to rely 
upon the idea that a rate is safe if the number of observations is 
large enough. In  order to determine whether the industrial condi- 
tions in Norway are such that  they may be considered stable from 
year to year, I give below a detailed computation of the Charlier 
coefficient of disturbancy, which is one of the best criterions in the 
test for stability. 

LOSSES AND CORRESPONDING PAYROLLS BY CALENDAR YEARS FROM 1895--1912. 

.ALL INDUSTRIES. (I~IKSI~0RSI'KRINGSANSTALTEIq, 1915 I~EPORT.) 

Year.  

1895/96 
97 
98 
99 

1900 
01 
O2 
O3 
O4 

1905 
O6 
07 
O8 
09 

1910 
11 

1912 

Payroll In 1.000 Losses In 1,000 
Kroner, sx. Kroner, m~. $~Po. I m~--~ Po [. 

96,042 
70,656 
81,595 
92,393 
93,518 
94,037 
92,894 
91,529 
91,760 
94,103 

103,154 
114,517 
122,147 
133,208 
140,938 
153,224 
169,918 

1,817 
1,357 
1,582 
1,635 
1,710 
1,626 
1,453 
1,568 
1,464 
1,480 
1,679 
1,982 
1,904 
2,095 
2,416 
2,872 
2,821 

1,646 
1,211 
1,398 
1,584 
1,603 
1,612 
1,592 
1,568 
1,573 
1,613 
1,768 
1,973 
2,093 
2,283 
2,416 
2,626 
2,912 

171 
146 
184 
51 

107 
14 

139 
0 

109 
133 
89 
11 

189 
188 

0 
246 
91 

Totals 1,835,633 31,461 1,868 

a = 1.0176, a = 1.2533, a = 1.2754, a~ =1.5601, 

1.5601 
v , . v , , , - -  = .0015.* p =  

17.1 

The above calculation shows that  the Charlier coefficient of dis- 
turbancy, 100p, has the low value of 0.15, which clearly indicates 
that  for all practical purposes we may safely consider the annual 
total losses as a normal and stable statistical series, wherein the 

• See Fisher: c c Mathematical Theory of Probabilities, ' ' p. 160. 
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perturbations are due to sampling only. This goes to show that in 
l~orway, at least, the various industries have reached a state of 
stability so far as accidents are concerned. This probably is due 
to factory inspection and a rigid enforcement of factory laws requir- 
ing the installation of various safety devices. Whether the same 
stable conditions exist in America can only be determined by 
actually computing the coefficient of disturbancy for a loss series 
corresponding to the one given above for 1%rway. 

T H E  CLASSIFICATION OF ~ISKS.  

The Norwegian system of classifying risks bases the pure pre- 
mium according to industries. At the time of the establishment 
of the Government Assurance Institution (1895) no data as derived 
from purely Norwegian experience were at hand, and the founders 
of the institution fell back upon the German system of grouping 
the various trades in 6 danger classes with following premium rates. 

Danger Class. Rate per 1000 of Payroll 

1 
2 7 
3 11 
4 15 
5 20 
@ 25 

This grouping was already in 1899 increased to 16 danger 
classes with following rates: 

Danger Clam. Rate per IO00 of PayroII. 

4 
5 6 

6 8 
7 10 
8 12 
9 14 

I0 16 
11 18 
12 20 
13 24 
14 ~8 

15 32 
16 36 
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As the business and experience expanded additional danger classes 
were incorporated so that in the 1915 report we have no less than 
24 classes distributed as follows: 

Danger Cla~8. Rate per 1000 of Payroll. 

3 2 
4 4 
5 6 
6 8 
7 10 
8 11 
9 12 

10 13 
11 14 
12 16 
13 18 
14 20 
15 22 
16 25 
17 28 
18 30 
19 3~. 
20 ~6 
21 40 
22 45 
23 50 
24 60 

The advantage of a limited system of danger classes as described 
above is twofold. I t  gives first of all a comparatively small number 
of pure premium rates upon which the final gross office rates of the 
tariff may be based. Secondly, a limited classification enables us 
to collect sufficient statistical data from which empirical pure pre- 
miums may be constructed. 

The question which is of great importance is to what extent the 
various danger classes are subject to fluctuations. Each danger 
class may be looked upon as a sum total of several sub-classes, each 
subsidiary danger class possessing its own particular frequency 
curve. The individual frequency curves inside a certain danger 
class will together form a Lexian Series, that is a set of sample sets 
with varying probability from set to set. I f  we for practical pur- 
poses are justified in regarding each sub-group as a Bernoullian 
Series, the danger class may be represented as Lexian Series whose 
frequency curve will be either an A or a B curve. 
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For the purpose of computing the parameters of the various fre- 
quency curves I have chosen a slightly different classification than 
the one used in the Norwe~an ~Ianual. The less dangerous traces 
I have grouped in 6 danger classes and fitted to B curves of the 
form: F(x)---~(x):~-72A'~(x) where ~ (x) is the Poisson ex- 
ponential, )~ and ~2 certain parameters. I n  a later paper I intend 
to deal with the A curves of the remaining danger classes. 

The following tables give the various danger classes with their 
subgroups and B curves. 

D~o~ CLASS NO. 2 (r~o~ 2'/®-4'/0.). 

Industry.  Losses. Payroll .  

Faience factories . . . . . . . . . . . . . . . . .  
Manufacture of Paris points . . . . . . . .  
Porcelain works . . . . . . . . . . . . . . . . . .  
Tobacco works . . . . . . . . . . . . . . . . . . .  
Book printing and lithography . . . . . .  
Caoutchouc works . . . . . . . . . . . . . . . .  
Gold and silver smiths . . . . . . . . . . . . .  
Cotton spinneries (small works) . . . . .  
Chocolate and candy works . . . . . . . .  
Cotton and woolen weavers . . . . . . . .  
Ribbon weavers . . . . . . . . . . . . . . . . . .  

7,276 
3,424 
6,783 

35,877 
79,115 
4,207 

22,005 
1,841 

15,891 
13,698 
7,962 

3,825,315 
1,542,083 
2,963,836 

15,687,525 
35,056,063 

1,535,502 
7,545,443 

567,377 
4,824,228 
3,483,822 
2,038,748 

Rate  01oo. 

2.2 
2.2 
2.3 
2.3 
2.3 
2.7 
2.9 
3.1 
3.3 
3.6 
3.9 

Fitting the above data to a Poisson-Charlier B Curve, we have: 
x ~ 2 . 8 ,  y 2 ~ 0 . 1 2 7  and F(x)=~2.s(x)--}- 0.127A2~b2.s(x), result- 
ing in following values: 

0 .0685 
1 .1764 
2 .2331 
3 .2119 
4 .1493 
5 .0870 
6 .0435 
7 .0191 
8 ,0074 
9 .0027 

10 .0008 

II .0002 
12 .0001 
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The number  x denotes the loss per 1000 of salary and F(z) the  

probability of the occurrence of such a loss. The  accompanying 

figure 1, of the curve shows i t  is decidedly skew. 

.25( 

.200 

, I ~  

.1~ 

.050 

~olsson-Chazller '~S ~' cur~e gfv~Ig 

1 2 3 ~ g 6 7 8 9 

Figure 1. 

DANOEa L~ASS No. 3 (BOM 4°/.o-6°/~).  

Indus~y, Losses. 

Knitting works . . . . . . . . . . . . . . . . . . . .  
Brush factories . . . . . . . . . . . . . . . . . . . .  
Shoe factories . . . . . . . . . . . . . . . . . . . . .  
Glass works . . . . . . . . . . . . . . . . . . . . . .  
Textile works . . . . . . . . . . . . . . . . . . . . .  
Book binding . . . . . . . . . . . . . . . . . . . . .  
Soap works (with motor) . . . . . .  : . . . .  
Manufacture of gas and sewer mains.. 
Manufacture of mats, hemp and lute.. 
Tanneries . . . . . . . . . . . . . . . . . . . . . . . .  
Manufacture of nails, screws, ete . . . . . .  
Manufacture of spices, coffee roasting, 

ete . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Metal works (brass foundry) . . . . . . . .  
Match factories . . . . . . . . . . . . . . . . . . .  
Frame and panel works . . . . . . . . . . . .  
Work under the navy . . . . . . . . . . . . . . .  
Bakeries and confectioners . . . . . . . . . .  

10,932 
5,788 

71,241 
64,013 

123,235 
16,785 
5,734 
8,631 

36,753 
37,972 
70~319 

7,689 
15,308 
51,436 
7,107 

87,925 
120,794 

Payroll. Rate o/co. 

2,758,529 4.0 
1,361,198 4.2 

16,636,010 4.3 
14,679,270 4.4 
28,131,256 4.4 

3,633,445 4.6 
1,217,803 4.7 
1,799,768 4.8 
7,603,414 4.8 
7,689,349 4.9 

13,874,259 5.1 

1,494,860 5.1 
2,924,874 5.2 
9,781,926 5.2 
1,310,020 5.4 

16,281,365 5.4 
21,566,643 5.6 

T h e  parameters  as fitted to a B curve are :  A ~ 4 . 8 ,  -/2~0.085 
and F ( x )  ~ -¢4 . s (x )  -~ 0.085A~¢~.8(x ). See F igure  2. 
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F(x) 

0 .008930 
1 .041462 

.096849 
3 .151895 
4 .179773 
5 .171550 
6 .137446 
7 .095098 
8 .057992 
9 .031654 

IO .015650 
11 .007050 
12 .002948 
13 .001139 
14 .000138 

over 15 .000496 

.050 

0 1 2 8 4 5 6 7 8 9 10 11 

~ l~iguro 9. 

D~a~o~ C~.xss No. 4 (~oM 6 V~-8 V~). 

Industry. Lo~es. I Payrol l  

Woolen weavers . . . . . . . . . . . . . . . . . .  
Condensed milk works . . . . . . . . . . . . .  
Piano works (with motor) . . . . . . . . . .  
Oeleomaxgarine works . . . . . . . . . . . . .  
Installat~6n of small electric works. . .  
Manufacture of fishing net . . . . . . . . .  
l ~ i l ~ y  wagon works . . . . . . . . . . . . .  
Soap ~i~d perfume works . . . . . . . . . . .  
Work~ under Army . . . . . . . . . . . . . . .  
P o t t i e s  . . . . . . . . . . . . . . . . . . . . . . . .  

G e n i a l  woolen works . . . . . . . . . . . . .  
Daises  . . . . . . . . . . . . . . . . . . . . . . . . . .  
S~p~ll mechanical shops . . . . . . . . . . . .  
H~mp, jute and linen spinneries . . . . .  

12,769 
34,998 
13,436 
38,982 
25,812 
10,617 
42,692 

5,717 
114,942 

8,494 
183,061 
77,472 
22,519 
53,001 

2,075,216 
5,603,452 
2,143,135 
5,927,310 
3,748,121 
1,542,953 
6,041,482 

800,242 
15,907,629 

1,159,214 
25,201,093 
10,412,116 
2,938,184 
6,873,647 

Rate o/oo. 

6.1 
6.2 
6.3 
6.6 
6,9 
6.9 
7.1 
7.1 
7.2 
7.3 
7.3 
7.4 
7.7 
7.7 
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Parameters  as fitted to a B curve are:  A ~  7.0, y2 ~ 0.234. Hence 

we have: 

z F(z) 
0 .0012 
1 .0075 
2 .0248 
3 .0554 
4 .1006 

5 .1271 
6 .1455 
7 .1440 
8 .1258 
9 .0930 

I0 .0695 
11 .046~ 
12 .0280 
13 .0158 
14 .0083 
15 .0041 
16 .0019 
17 .0008 

18 and over ,0005 

The curve is shown in  F igure  3. 

.175 

.150 

. 1~  - 2 o l s s o n - ( ~ I ~ r l l e k :  = ~ "  c u r v e  g i v i n g  . 
~c~,uency .D1ga'Ibuflon.tu 01a~8-£ 
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DANGER CLASS NO. 5 (F~,0~' 8 °/.-I0 V.). 

Industry. Losses. 

Street  car service outside power house. 
Work in store house, loading and un- 

loading of ships . . . . . . . . . . . . . . . . .  
Brickyards . . . . . . . . . . . . . . . . . . . . . . .  
I ron  and  steel foundry wi thout  model 

shops . . . . . . . . . . . . . . . . . . . . . . . . . .  
Manufac ture  of tools and cutlery . . . . .  
Woolen spinneries . . . . . . . . . . . . . . . . .  
Dye works (with motor  and stamping) 
Manufac ture  of paper  and  paste board 
Conserves manufac ture  (without box 

making) . . . . . . . . . . . . . . . . . . . . . . . .  
Conserves manufacture  (with box 

making) . . . . . . . . . . . . . . . . . . . . . . . .  
Buteheries,  sausage works with motor .  

99,679 

408,307 
61,891 

144,584 
15,151 
15,087 
21,151 
16,882 

19,495 

155,984 
53,270 

Payroll. :Rate o]o~ 

10,474,345 9.5 

41,309,317 9.9 
6,781,763 8.4 

16,431,262 8.8 
1,599,854 9.5 
1,782,739 9.6 
3,323,405 9.1 
2,046,040 8.2 

2,288,443 8.5 

19,376,285 8.1 
6,361,006 8.4 

T h e  p a r a m e t e r s  a re  h e r e :  h ~  8.9, ~ , 2 ~ 0 . 2 7 .  

x F(z) 

0 .0002 
1 .0015 
2 .0063 
3 .0178 
4 .0381 
5 .0657 
6 .0949 
7 .1183 
8 .1299 
9 .1276 

10 .1136 
11 .0926 
12 .0698 
13 .0488 
14 .0319 
15 .0195 
16 .0113 
17 .0062 
18 .0032 
19 .0016 

20 and over .0012 

See F i g u r e  4. 
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Industry. 

Railroading . . . . . . . . . . . . . . . . . . . . . . .  J 
Storage work (exclusive of ship trans- 

port) . . . . . . . . . . . . . . . . . . . . . . . . . .  
Storage work (connected with ship 

transport) . . . . . . . . . . . . . . . . . . . . . .  
I ron works (furnaces) . . . . . . . . . . . . . .  
Steel works (rolling) . . . . . . . . . . . . . . . .  
Mechanical shops . . . . . . . . . . . . . . . . . .  
Wagon factories (with motor) . . . . . . . .  
Manufacture of electric light and 

power supplies . . . . . . . . . . . . . . . . . .  
Electro-chemical works . . . . . . . . . . . . .  
Paper and carton works . . . . . . . . . . . . .  
Saw mills (Group I) . . . . . . . . . . . . . . . .  
Planing mills . . . . . . . . . . . . . . . . . . . . .  
Mills (flour, groats, etc.) . . . . . . . . . . . .  
Distilleries . . . . . . . . . . . . . . . . . . . . . . . .  
Breweries . . . . . . . . . . . . . . . . . . . . . . . .  
Painter (building trade) . . . . . . . . . . . .  
Gas, water and sewer works . . . . . . . . .  
Installation of telegraph and tele- 

phone lines . . . . . . . . . . . . . . . . . . . . .  
Chimney sweeps . . . . . . . . . . . . . . . . . .  
Government works . . . . . . . . . . . . . . . .  

Losses. Payroll. 

143,453 12,513,539 

250,345 19,306,977 

30,060 1,880,778 
15,840 1,542,062 
9,980 890,013 

787,088 67,377,472 
24,127 2,049,263 

88,598 8,016,661 
43,984 3,497,863 

454,293 39,619,658 
1,429,922 106,474,329 

190,703 14,507,952 
262,540 19,052,627 

35,240 2,473,218 
342,795 28,704,711 
196,578 16,748,653 

87,135 6,383,275 

70,457 5,476,201 
15,068 1,410,373 
83,919 2,687,056 

irate o1~. 

11.5 

"13.0 

13.5 
10.3 
11.2 
11.7 
11.8 

11.1 
12.6 
11.5 
13.4 
13.1 
13.8 
13.5 
11.9 
11.7 
13.7 

12.9 
10.7 
12.6 

A c o m p u t a t i o n  of t he  p a r a m e t e r s  g ives :  X ~  1~.3, 7 2 ~ 1 . 0 4  and  

the  f o l l o w i n g  va lues  fo r  F(x). See F i g u r e  5. 
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z F(z) 

0 .0000 
1 .0001 
2 .0007 
3 .0022 
4 .0062 
5 .0141 
6 .0268 
7 .0438 
8 .0632 
9 .0818 

10 .0963 
11 .1043 
12 .1050 
13 .0989 
14 .0878 
15 .0737 
16 .0589 
17 .0446 
18 .O323 
19 .0224 
20 .0148 
21 .0094 
22 .0057 
23 .0033 
24 .0018 
25 .0010 
26 .0005 
27 .0003 
28 .0005 

.120 

,100 

, 0 ~  

.060 

.0"~0 

~ P o t ~ o u - C h a r l l e r  " B "  c u r v e  g I v ~ i g  

I/ 

! ! ~.. i _  i I . t i 

4~ 5 6 7 8 9 10 11 12 18 14 15 16 17 18 19 20 21 22 23 24- 

F i g u r e  5. 
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COMPARISON OF EXPECTED AND ACTUA~ LOSSES. 

The equations of the above frequency curves are derived by giving 
equal weight to the various sub-classifications. This is, strictly 
speaking, not exact when the payrolls differ greatly, since we in 
such cases give equal weight to small and large payrolls. Intro- 
duction of weighted systems would indeed offer no serious obstacles. 
I t  may, however, be of interest tb compare the expected losses as 
derived from the equations of the frequency curves as based upon 
the nnweighted data with the actual losses incurred in the 17-year 
interval.* The losses in each danger class may be looked upon as a 
mathematical expectation. "A mathematical expectation is the 
product of an contingent gain (loss) in actual value and the mathe- 
matical probability of obtaining such a gain (loss)."~ 

The compu~l  values of F ( z )  for each danger class as given 
above makes the calculation of the expected losses quite simple. 
Take for instance danger class No. 2. The probability of the oc- 
currence o2 a loss of ~$1.00 per 1000 of payroll is 0.1764, that of a 
loss of $2.00 is 0.2331, that of $3.00 is 0.9119, and so forth. The 
total expected loss per 1000 of payroll is therefore: 

J E ~ x F ( x )  ---0 X .0685-t-1 X .1764 
2 X .2331-~- . . .  ~- 12 X .0001. 

Multiplying this with the sum total of the payroll, we obtain the 
total expected losses or P X E, where P is the total payroll. 

An actual calculation for the various danger classes gives the 
following results : 

Danger Class. Sum Total of 
Payrolls. 

78,070,000 
131,176,000 
90,373,000 

111,773,000 
360,613,000 

Expected Losses 
Computed from 

B Curves. 

218,603 
629,290 
629,077 
994,489 

4,387,494 

"Actual Losses. 

198,079 
620,850 
644,422 

1,011,481 
4,492,125 

Excess (-F) or 
Deficient (--). 

-~ 20,524 
-{- 8,440 
--  15,345 
--  16,992 
--  104,631 

Per Cent. of 
Actual Loss. 

10.36 
1.36 
2.37 
1.67 
2.33 

All classes 772,005,000 6,858,953 6,966,957 -118,004 1.69 

The deficiency for all classes is 1.69 per cent. of the total losses, 

* In this connection see the remarks by Mr. Joseph H. Woodward on page 
478 of Volume II  of the _Proceedings. 

F~sher, "Mathematical Theory of Probabilities," page 49. 
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which is a rather close fit despite the fact that an lmweighted series 
was used in the determination of the parameters. The various 
curves seem therefore safe approximations for the pure premiums, 
which with proper loadings ought to serve quite satisfactory as 
a basis for office rates. The curves show how important an ele- 
ment is the fluctuations due to random sampling. Take for instance 
danger class No. 5. The probability that the loss will be less than 
$5.00 is .0637, but the probability it will be $11.00 or more per 
1000 is .2861, or we might expect that in 286 out of 1000 cases the 
loss will be higher than 11 dollars per 1000 of payroll. 
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~kBSTRACT OF THE DISCUSSION OF THE PAPERS READ 
AT THE PREVIOUS IVIEETING. 

A SUGGESTION FOR A MODIFIED FORM OF AMORTIZATION, W'ITH A 

BRIEF MEMORANDUM OF THE APPLICABILITY OF THAT 

PRINCIPLE TO THE BONDS OF ~flSCELLANEOUS 

COMPAN-IES--S. HERBERT WOLFE. 

VOL. II~ PAGE 4. 

WRITTEN" DISCUSSION. 

MR. WILLIA:I~I BREIBY : 

Mr. Wolfe in his paper a~tacks the present system of amortizing 
bonds, because, he says it "is based upon hypotheses which never 
exist and in consequence produce theoretical results only," and 
also hints that the work involved in using that method is unduly 
complicated. Ite then proposes as a substitute, amortization as if 
all bonds were purchased to yield the same rate of interest. 

He says further, in the first paragraph following his Table III ,  
that, in order to extinguish the premiums scientifically according 
~o the effective rate corresponding to the purchase price, the 
amounts he shows in column (3), Table III ,  called the "Amortiza- 
tion ~actor" (which is, of course, the amortization factor applying 
in the first period only), "must  be reinvested the i n s t a n t . . .  
received, and the an~ount . . . must be used to purchase securities 
which will yield its effective rate shown in column (4)." 

This statement, I believe, can be shown to be wrong. The suc- 
cessive "Amortization Factors," where 'a bond is bought at a pre- 
mium, are actual repayments of principal, and we are not concerned 
with the rate, or time, at which they are re-invested, so far as affect- 
ing the yield on, or values of, the particular block of funds orig- 
inally invested and the successive balances of principal outstanding. 
Though this is seen by the usual ~ext-book analysis of the annuity 
certain in the formula: 

= ( g - -  

where b is the rate of premium or discount, g, the rate of "coupon," " 
i, the rate of effective interest yield, and a~ 7 is calculated at rate ~, 
a schedule showing the actual figures may be!for help to refresh the 
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memories of those who have not for some time past looked at a text- 
book on "Interest and Annuities Certain" : 

TABLE A. 

BOND OF $I,000,000.00 PAR, PAYING 2½v~ ($25,000) SEMI-ANNUALLY, MA- 

Tu-RING AT l~ND 0P FIVE YEARS. TO YIELD 2¼~  SEI~fI-ANN~UALLY~ 

I. E., YIELDING ¼~o LESS EACH PERIOD THAN THE 

RATE OF COUPON. 

Amortized Value = (v~ Jr .025- a,~ ) X l,O00,000, v n and ant Calculated at Rate .0225. 

(I) (2) (3) 
Half-year Scml-annua! Interest Semi-annual Amortlza- 

Periods Amortized Value or on Outetandlng tion Item or Repayment 
~. Principal Outstanding. Principal ol Principal 

(I) X .0225. $25.000---(2). 

$22,998.725 10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

$1,022,165.54 
1,020,164.27 
1,018,117.97 
1,016,025.62 
1,013,886.19 
1,011,698.63 
1,009,461.86 
1,007,174.74 
1,004,836.18 
1,002,444.99 
1,000,000.00 

22,953.696 
22,907.654 
22,860.576 
22,812.439 
22,763,219 
22,712.892 
22,661,432 
22,608.814 
22,555.012 

$2,001.275 
2,046.304 
2,092.346 
2,139.424 
2,187.561 
2,236.781 
2,287.108 
2,338.568 
2,391.186 
2,444.988 

Sum of principal repayments . . . . . . . . . . . . . . . . . . .  $ 22,165.541 
Cost price of bonds . . . . . . . . . . . . . . . . . . . . . . . . . .  1,022,165.54 
Balance ~ redemption value . . . . . . . . . . . . . . . . . . . .  $1,000,000.00 

Of course, the sum of column (3) equals the premium on the 
bond, so, as the schedule clearly shows, in each of the $25,000 of 
coupons as paid is included the repayment of principal of the suc- 
cessive amounts shown in (4). I t  need hardly be said that, after 
determining the yield, the schedule could be prepared without previ- 
ously calculating ~he whole of columrL (1), by the operations indi- 
cated at the head of columns (2) and (3) and successive subtraction 
of the fi~lres in (3) from those in (1). 

In text-books and discussions on amortization the case of bonds 
bought below par is often discharged with the statement tha~ the 
rules are similar to those applying to bonds bought at a premium, 
but as the operations and the results are rather reversed, I give here 
a schedule showing the figures for a bond bought at a discount. 

]=[ere, of course, the "Extra Interest"  is that portion of the 
difference between the amount payable at  maturity and the cost 
price which can be considered as having accrued for the interval 
indicated. There is no need to re-invest any sum during this pe- 
riod at any rate in order to carry out the system of amortization. 
The $20,000 is received each period, together with the certain ac- 
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crual of value to the purchase cost. There can be no question tha~ 
at the maturity ~here will have been received $20,000 at the end of 
each period, and a lump sum at maturity, such that the yield will 
have been semi-annually 2¼ per cent. on the original cost and out- 
standing principal amounts. 

TABLE B. 

BOND OF $1,000,000.00 PAR, PAYING 2% ($20,000) SEMI-ANNUAI~LY, MA- 
TURING AT END OF FIVE YEARS. To YIELD 2¼~ SEMI-ANNUALLY 

I. E., YIELDING ~ !~ORE E A C H  PERIOD THAN THE 

RATE OF COUFON. 

Amortized Value = (vn + .02" aM) X 1,000,000 or (1 - -  ,0025. a iFt) X 1,000,000. 

Half-year 
Periods 

n. 

10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

(1) 

Amortized Value or 
Principal Outstanding. 

$ 977,834.46 
979,835.73 
981,882.04 
983,974.38 
986,113.81 
988,301.37 
990,538.15 
992,825.26 
995,163.83 
997,555.01 

1,000,00020 

(2) 

Seml-annual Interest 
on Outstanding 

Principal 
(I) X .0225. 

$22,001.275 
22,046.304 
22,092.346 
22,139.424 
22,187.561 
22,236.781 
22,287.108 
22,338.568 
22,391.186 
22,444.988 

(3) 
Semi-annual Amortiza- 

tion I t e m  o r  E x t r a  Inter- 
est, being Accrual of 

Principal 
(2)--$20,000. 

$2,001.275 
2,046.304 
2,092.346 
2,139.424 
2,187.561 
2,236.781 
2,287.108 
2,338.568 
2,391.186 
2,444.988 

Sum of accruals of principal . . . . . . . . . . . . . . . . . . .  $ 22,165.541 
Cost price of bonds . . . . . . . . . . . . . . . . . . . . . . . . . . . .  977,834.46 
Sum ~redemption value . . . . . . . . . . . . . . . . . . . . . . .  $1,000,000.00 

As in the first table the columns (2) and (3) could, of course, 
have been developed without the prelimin'ary calculation of all the 
values in (1),  by adding the successive values in (3) to those in (1).  
The sum of (3) of course equals the discount at which the bondwas 
bought. As in this case we have a bond with a "coupon" rate ¼ per 
cent. more +ban the yield, the discount equals the premium in 
Table A, where the yield exceeded the "coupon" rate by ¼ per cent. 
The formula demonstrating this fact being the same as before 
quoted : k ~ ( g - -  i) a~, k being rate of premium, or discount : in 
one case being plus, and in the other minus. 

Thus, I do not see how the principle underlying the present 
method of amortization of bonds fails to apply to actual conditions 
existing, nor how it produces theoretical results only. 

In case it were necessary that the outstanding principal should 
remain throughout at the original investment, and the amoun/; 
earned thereon periodically should be at that effective rate of yield, 

17 
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Mr. Wolfe's statement, that the ~raortization factor must be re- 
invested the instant received, is correct v/hen extended to include 
the continued reinve~4~nent of the ".an~ort izat ion" elements. If  it 
were, however, required ¢o have on hand at the maturity of the 
bond the exact amount originally invested, together with interest 
compounded thereon at the effective rate of yield, it would be neces- 
sary to reinvest immediately the total of each coupon payment at 
the same effective rate. This is of course readily seen by the equality 

(v" -{- ga-~I) (1 - I -  i)" = 1 Jr- gs~.  

For life insurance the net premiums are calculated on the assump- 
tion that they are invested ~t compound interest as soon as col- 
lected, and accumulated in that way to the maturity of the insur- 
ances. So that an insurance company operating under such an 
assumption must avoid investing too large a proportion of its funds 
in securities bought at a premium with an interest yield just in ex- 
cess of that assumed in the premium calculations, unless, of course, 
there were assurance fllat the principal repayments could be re- 
invested to yield at least the assumed rate. Where, however, as- 
suming the security behind the bonds is ample, bonds are bought at 
a discount, such possible difficulty is not presented. On the other 
hand, in such a company insurances are constantly maturing, and 
theoretically the company needs constant repayment of some of 
the principal. 

As to tile work involved in deriving the amortized values under 
the present method: 

First it. is necessary to ascertain the interest yield, which is 
usually established to the nearest 1/100 per cent. by proportion 
between the tabular values, as given in a bend value table or book, 
for the usual rates of yield at intervals of 5/100 per cent. By ob- 
serving the differences between values at the successive rates it can 
readily be seen that the yield so obtained is as correct as needed, and 
probably seldom differs in the second place of decimals per cent. 
from that derived by formula. 

After so determining the yield the amortized values correspond- 
ing to that rate are derived by proportion between the tabular values. 
Even if the established ra~e should be wrong by as much as 1/100 
per cent., the values so derived are sufficiently accurate and average 
with others, and as the period to mraturity reduces, the values so 
derived approach absolute accuracy. The difference between values 
at differen.t rates approaches n r  as n becomes small, where r is the 
difference in rates and n the number of periods. 

Where bonds are bought on dates other than interest due dates, 
values are interpolated between the tabular values * by proportion to 
correspond to such time, and ,then the rate of yield is determined 
from such interpolated values as above described. Similarly the 
December 31st values are established by proportion between the 
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tabular. Values for da~es other than interest due dates so obtained 
give correct results on the assumption of simple interest within an 
interest period. 

Where later purchases are made of the same issue of bonds al- 
ready held, the usual practice is to add the purchase price of the 
new lot to the amortized value of the old lot brought down to da~e of 
new purchase, or else to bring them both down according to their 
respective yields to some common date, such as December 31st, and 
then ascertain a new yield based oa the sum. 

All of this work requires only a kno~vledge of arithmetic, and in- 
structions can easily be given to clerks to carry out the work. 
Where the records are kept on cards, and the values entered from 
year to year, as is usual where many bond transactions take place, 
~he cards could readily be ~orted so that the bond value book could 
be used to best advantage with a minimum turning of pages. 

Where bonds are bought to yield a rate beyond published tables a 
knowledge of the algebra of bond calculations is, of course, required, 
but the increased yield would well compensate for the increased cost 
of calculation, and if opportunity to invest at such high rates should 
prevail for any time published tables would soon be extended to 
include them. 

To ascertain the actaal interest earned during the year the items 
of "interest received" must be modified by the amortization items, 
as shown in the Gain and Loss Exhibits of most of the New York 
life insurance companies. 

Whether the bond values entered in the periodic statements of 
a company are the amortized values or not, the company's official 
in charge of investments should have on hand schedules showing 
the amortized values~ in order to determine readily whether at any 
time it is advantageous to sell the securities. The fact tha* where 
securities are sold causes a yield to have been experienced different 
from that ~vhere held until maturity, does not ~dtiate the principle 
of amortization ; because the profit or loss on sale would be a dis- 
tinct profit or los~ as compared with the then amortized value, 
which is really the cost price extended ±o ~he time of sale. The 
bookkeeping in case of a sale could be carried oat by extending the 
amortized value from the last statement date to date of sale, enter- 
ing the difference in either "Increase for accrual of discount," or 
"Decrease for amortization of premiums," as the case may be, and 
then entering the difference between that amortized walue and the 
selling price in either "profit (or loss) on sale of bonds " ;  or else 
by entering the difference between the selling price and the amor- 
tized value at the last statement date in "profit (or loss) on sale of 
bonds." 

As to Mr. Wolfe's proposed method. If all the bonds were bought 
to yield approximately the same rate, amortization by using annu- 
ities certain based on a single rate of interest would probably be 
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sufficiently accurate for statement purposes. But without the 
amortized values for particular bonds there would not be the means 
to learn readily whether it were advantageous to sell as changes took 
place in the market values. As a matter of fact the yields on the 
different lots of bonds are spread over quite a range, as l~r. Wolfe 
indicates in referring to bonds yielding rates beyond present prac- 
tical bond value tables, and amortization by means of annuities 
certain based on the average rate earned on all would probably 
seldom give results approaching a correct amortization. 

The use of a single rate table would give results ~vhich would not 
Mow of any valuable interpretation or analysis, and there could not 
be ascertained therefrom the actual interest earned in a year as 
outlined above. Further, when it  was found that  a change in the 
assumed interest rate would have to be made, the change in the 
aggregate bond values in that year would be violent, though the 
change in conditions had probably been gradual; and I fail to see 
how such a system would be better than one of market values, or of 
carrying the bonds at cost price until  maturity. 

Following Table I, Mr. Wolfe points out that the amorization of 
bonds is complicated because bonds are not always bought on coupon 
dates. The same complication arises also under the proposed plan. 
His table gives the annuity amounts for periods which are likewise 
multiples of 6 months, and values would have to be gotten up for 
all intervening times, and some adjustment would have to be made 
to get December 31 values. As soon as the values in the single table 
cannot be used directly most of the advantage claimed for the pro- 
posed system disappears. Further, as bonds are bought on dil]~erent 
dates, and with varions maturity and interest dates, they could not 
readily be grouped so as Io have one factor apply to a group com- 
prising several lots. 

In the third paragraph under Table I I I  be says, "w h y  not 
adopt some method . . . which permits the use of a standard table 
• . . dealing only with the purchase prices." 

In  applying the table of annuities certain to the first case given 
above, the work would be as follows: 

Premium to be extinguished . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $22,165.54 
Dividing that by the amount opposite 5 in Mr. Wolfe's Table IV 

of annuities certain . . . . . . . . . . . . . . . . . . . . . . .  $11.075,708 
Gives what would be his first amortization factor for the case... 2,001.28 
Balance being the Premium Outstanding . . . . . . . . . . . . . . . . . . . .  20,164.26 
Dividing that by the amount opposite 4½ in 

Table IV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $9.853,993= 2~046.30 
Leaving balance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $18~117.9@ 

etc., etc., etc., 

i. e., reproducing the values in column (3),  and the premiums in 
colmnn (1) in Table A above. Just  how this proposed system deals 



DISCUSSION. 261 

only with the purchase price any more than the usual amortization 
method it is hard to see. 

As to extending the amortization plan to the so-called "miscella- 
neous" companies: Many of such companies, as going concerns, are 
probably not more subject to the need of disposing of large blocks 
of their assets than savings banks, and an amortization plan could 
probably be used. Where, however, owing to the nature of the busi- 
ness, u company is liable to an "underwriting loss" such as under 
Company E in Mr. Wolfe's Table VI, I do not think it advisable to 
permit the use of an amortization method. Where a company's 
status is subject to sudden change, dependent on immediate circum- 
stances or conditions, its assets should be stated in any statement at 
values most likely to be realized immediately in case of necessity. 
I t  is conceivable that a company doing a business subject to violent 
loss, even though carrying multiple lines, could be so impaired 
as not to be in shape to reinsure. 

Before permitting ".miscellaneous" companies to amortize their 
bonds, it might be instructive to learn how far such companies have 
in the past found it necessary or desirable to sell some of their bonds 
because of the nature of their business. 

Though I feel that in a discussion of this paper it is not neces- 
sary to raise the question of the relative merits of a market value 
method and an amortization method, I will venture to say in closing 
that the most valuable plan is that which best shows the going 
qualities of a company; and as market values are indicative more 
of the immediate time or recent past, whereas amortized values are 
of the nature of "going" values, the latter are the ones to use. 

Note: Since writing the above I have read Mr. Alexander T. 
Maclean's criticism of Mr. Wolfe's paper as published in the Eco- 
nomic World of Dec. 2, 1916, and find his remarks to be along the 
same general lines as those in this discussion. 

The method of valuation of the bonds of companies amortizing 
their bonds % if purchased above or below par, on the basis of the 
purchase price, adjusted so as to bring the value to par at maturity, 
and so as to yield meantime the effective rate of interest at which 
the purchase was made. 

When a bond is purchased at a premium, the application of the 
amortization principle consists in the application of a portion of 
each gross interest payment from the debtor corporation to the 
liquidation of the principal of the investment and a portion to the 
payment of interest on the unliquidated investment. The total 
investment decreases from interest period to interest period, the 
balance of principal at maturity being the amount then payable. 

The following table illustrates the application of the principle to 
a $1%000 ten-year bond investment bearing 5 per cent. interest 
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purchased at a premium of $1,256.47 to yield 3½ per cent. interest 
on the investment. 

$ 1 0 , 0 0 0 - - 5  PF~ CENT PAYABLE SEMI-ANNUALLY 10 TEAKS. 

To Yield 3½ Per Cent. Payable Semi-anr~ally. 

Per iod .  

0 Yr. 
.5 

1. 
1.5 
2. 
2.5 
3. 
3.5 
4. 
4.5 
5. 
5.5 
6. 
6.5 
7. 
7.5 
8. 
8.5 
9. 
9.5 

10. 

payment at  E n d  of Period. 

Interest 
$195.98 

196.06 
195.12 
194.16 
193.18 
192.18 
191.17 
190.15 
189.09 
188.03 
186.95 
185.84 
184.72 
183.57 
182.42 
181.23 
180.03 
178.80 
177.56 
176.29 

Principal 
$53.02 
53.94 
54.88 
55.84 
56.82 
57.82 
58.83 
59.85 
60.91 
61.97. 
63.05 
64.16 
65.28 
66.43 
67.58 
68.77 
69.97 
71.20 
72.44 
73.71 

Principal at  E n d  of 
Period. 

$11,256.47 
11,203.45 
11,149.51 
11,094.63 
11,038.70 
10,981.97 
10~924.15 
10,865.32 
10,805.47 
10,744.56 
10,682.59 
10,619.54 
10,555.38 
10,490.10 
10,423.67 
10,356.09 
10,287.32 
10,217.35 
10,146.15 
10,073.71 
10,000.00 

I t  will be noted that the interest is for each period 1~ per cent. 
of the principal at the end of the preceding period. 

The transaction consists in the investment at the beginning of 
the ten-year period of $11,256.47, in the reduction of the investment 
by a part payment thereof from half-year to half-year in the amount 
indicated in the table, and in the final payment of the balance of 
principal at the end of ten years of $10,000. I cannot see that the 
disposition to be made of any portion of the principal when it  is 
repaid enters into the problem. A company might in a similar 
manner invest in farm mortgage security in the sum of $10,000 
to bear at 5 per cent. per annum, payable semi-annually; $5,000 to 
mature in 2½ years and $5,000 to mature in 5 years. The yield on 
the investment would, it seems, be determined by the yield on $2,500 
for 2½ years and for 5 years respectively. The manner in which 
the $2,500 repaid at the end of 2½ years is invested or disposed of 
would hardly affect the yield on the investment. Applying the 
same principle, the disposition of the series of principal repayments, 
$53.0~, $53.94, etc., would not affect the yield of the investment, 
while invested in the bond. 

I f  the problem be to invest $11,256.47 for ten years and to deter- 
mine the yield on the full amount including the diminishing bond 
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principal hal~ yearly amounts falling to be reinvested, we must then 
take into consideration the reinvestment rate, or as it is described 
in the Text Boo~ of The Institute of Actuaries, Part I, the repro- 
ductive rate. The problem involved in amortization is, however, I 
believe, that of the determination of the yield under the investment 
while invested in the bond and not thereafter. I f  that be the case, 
the usual method of bond amortization seems the proper one to 
apply. 

In the absence of statutory provision and where ~he bond invest- 
ments are made at similar remunerative rates, Mr. Wolfe's sugges- 
tion of the use of one interest rate to be used in amortization could 
be applied at a considerable saving in labor. In fact, Mr. Joseph 
Burn, in his Stock Exchange Investments, suggests that all sinking 
funds be computed at some average rate of interest and that such 
average rate of interest be one which would result in a somewhat 
more stringent treatment, that is a more rapid reduction of prin- 
cipal, than would be shown by taking true rates for every individual 
investment. 

When a bond is purchased below par, it would seem that the prin- 
cipal invested is as a matter of fact being accumulated at the rate 
of interest yielded by the bond investment, so that the question of 
the average rate yielded by a company on its investments would 
not enter. 

We are indebted ~o Mr. Wolfe for a discussion of the application 
of a sinking fund method to the amortization of bond premium. 
Beyond question, I should agree with his method were the problem 
thereof determining the yearly interest yield on an invested fund 
to be held intact over a give.n period. 

The Society should be very gratified to have printed in its Pro- 
ceedings Mr. Wolfe's able discussion of the application of the amor- 
tization plan to "miscellaneous" companies. Where the catas- 
trophe element is properly provided for, the investments of a 
"miscellaneous" company are in the nature of fixed assets to be 
held until maturity just as in the case of a life insurance company. 
A method of relieving such companies from the burdens incident 
to the taking into account of market value fluctuations is equitable 
and fair. The use of average market values spread over a period 
is not desirable because of fluctuations therein and because the 
method of valuagon is one not intrinsically connected with the bond 
investment. 

Even in cases of reinsurance, as pointed out by ~r .  Wolfe, the 
company assuming the risks should be permitted to carry the assets 
of the ceding company at the investment value and should not be 
required to use market values as of the date of reinsurance. Market 
values would depend upon variations in the market altogether for- 
eign to the intrinsic quality of the investment. 
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OIIAL DISCUSSION. 

~. AL:BE~T H. MOW]3~AY: Mr. Chairman, one point has oc- 
curred to me. ]~Ir. Wolfe proposes, as I understand it, to value the 
bonds at a uniform rate to be determined from a study of recent 
earnings, tie says on page 7: "The plan is feasible if we can 
assign a proper value to ¢~." Then he says the company's average 
interest rate doesn't tom,tin level, but, he says, "However, by tak- 
ing the average interest rate earned during the past five years, 
conservatively adjusted with an arbitrary factor to allow for the 
rising or falling tendency, we can obtain i~ sufficiently correct for 
all practical purposes." That, it seems to me, may be very well 
"for all practical purposes," but when you have passed beyond a 
certain period, when you have come to estimate what the company's 
average earnings will be, you necessarily take account of this valua- 
tion of these bonds. I t  seems to me this method will by being 
carried forward tend to carry forward a false interest rate de- 
veloped from itself, and that your actual interest earnings may rise 
or fall considerably according to the purchase of new bonds and 
yet the showing be considerably distorted by the fact of an amorti- 
zation resting upon an interest earning assumed from a past 
earning. 

Turning to the second part of the paper: He divides the multiple 
Hne companies into two groups, those that are subject to the 
catastrophe hazard and those that are not, und of course he classes 
workmen's compensation properly in with the group ~hat is subject 
t~ catastrophe hazard, and yet it does not seem to me necessarily 
that that precludes that group of companies from consideration 
as to the amortization principle. For, at least in workmen's com- 
pensation, and I think in some other lines, you may have a'catas- 
trophe loss which does not have to be paid immediately but by the 
operation of the compensation law is spread over a considerable 
period of time, which would give a company considerable leeway 
in handling its investments and would not necessarily require an 
immediate sale of a considerable volume of them. So that it does 
not necessarily follow that a catastrophe loss of that kind would get 
a company in trouble when it was using the amortization principle 
in valuation. 

~[II. BENEDICT D. FLYNN: There are objections to the use of 
Mr. Wolfe's method of obtaining amortized values of bonds which 
it seems to me outweigh the advantages pointed out by him. Be- 
fore discussing them, however, I would like to emphasize the fact 
that the effect of Mr. Wolfe's method is simply to modify the 
amount of the interest payment under the bond which goes to 
interest on %he one hand and to amortization of premium of the 
bend or accrual of discount on the other. For instance, a premium 
bond the effective rate for which is adjusted upward to reflect cur- 
rent interest earnings will show higher amortized values and larger 
interest return than if the amortized values for the bond which were 
established at date of purchase are adhered to, for the reason that 
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a smaller part of the interest payment will go to repayment of 
principal and a larger amount to interest. 

It  appeals to me that if a company adopts a plan of amortization 
of its bonds, the plan should give a set of amortized values which 
would not be susceptible to change, l~Ir. Wolfe's plan of modi- 
fy.~ng the effective rate to agree with the average interest rate 
earned during a preceding short period appears to me to give too 
much leeway to the company in the application of the amortization 
plan. One can easily imagine instances where the total amortized 
values of a company's bonds would be materially changed, possibly 
upward, if the change in interest rates were important. The pos.~i- 
bility of a rapidly growing company, or a company with a dis- 
tinctive class of bonds, experiencing a material change in the total 
value of its assets if the effective rate of interest were changed, 
say, from four to five per cent., constitutes a serious objection to 
the use of the plan. 

Another objection is based upon the fact that an insurance com- 
pany which carries the amortized value as the book value of its 
bond, makes the assumption when it purchases its bond that the 
purchase price with the resulting effective interest rate gives a 
certain status to the bond and that so long as interest payments 
are made under the bond when due, the company can consider the 
amortized value from year to year upon the effective rate of interest 
as the book value in its valuation of assets. The effective rate of 
interest under the bond reflects the rating of the character of the 
security given to it in financial circles at the time of purchase. 
The insurance company, in order to eliminate the effect upon the 
value of its assets which would result from widely fluctuating 
market quotations year after year, accepts this rating and adopts 
a set of amortized values which shall be used as book values until 
maturity of the bond. It  seems to me that any modification of 
amortized values during the period of the bond is a step in the 
wrong direction and weakens the position of the insurance company 
in its original assumption. 

I would like to endorse strongly Mr. "Wolfe's plea for the privilege 
of amortization of bonds by the miscellaneous casualty insurance 
companies. The two possible dangers which might require forced 
liquidation of assets are so remote, as pointed out by Mr. Wolfe, 
that with proper supervision the amortization of bonds could be 
permitted to the miscellaneous company with just as great safety 
and just as great usefulness as to the life insurance company. The 
outgo of funds in a casualty insurance company does not fluctuate 
to any material extent. Possible catastrophes are provided for by 
proper reinsurance arrangements. Further, the character of the 
business of certain casualty lines, such as workmen's compensa- 
tion, involves in claim payments long term contingencies--life 
annuities which may run thirty or forty or more years. I t  is my 
firm belief that the bonds which are of the proper grade to be 
included in an amortization plan should be valued upon such a 
basis in every casualty insurance company. 
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SOME PRINCIPLES OF COMPENSATION MERIT I~ATING---E. H. DOWNEY. 

VOL. II1, PAGE ~6. 

ORAL DISCUSSION. 

MR. S. BRUCE BLACK: ]~[r. President~ I think the majority of 
those who would discuss this paper have been very busy since the 
first of the year and have not had very much opportunity to give 
it proper study. 

Two objects of schedule rating, as lt[r. Downey has brought out, 
are, first, to induce measures being taken to prevent accidents, and, 
second, to measure the differences in hazards between individual 
risks in the same rate class. In the past, schedule-rating plans 
have been constructed with very little regard to actually measuring 
the loss producing characteristics or particular conditions of the 
risks insured. The persons who have constructed the schedule- 
rating plans have been engineers chiefly who have had more knowl- 
edge of the cost of correcting an unsafe condition in the plant than 
they have had of the loss-producing ability of such a condition of 
the plant. The result is that schedule-rating plans have tended to 
decrease materially the premium income collected from the total 
business. 

The "Actuarial Sub-Committee" of the recent rate conference 
found it necessary to put a loading of 9 per cent. into the basis 
rates to take care of the probable reduction in the premium income 
that would result from the use of the Industrial Compensation 
Rating Schedule, for an insurance company cannot give anything 
as an inducement to accident prevention that it does not collect. 
There is a question as to whether it is proper for any schedule- 
rating plan to produce such a premium decrease which must be 
made up by an increase in the basis rate itself. We must be sure, 
in assuming such a public function as the collection of a fund by a 
tax upon all industry to be redistributed as inducements to acci- 
dent prevention, that we are properly assessing that cost. 

In the present compensation rates, we make a flat assessment 
of 9 per cent. on all classifications subject to schedule rating. A 
majority of schedule-rating plans do not collect as charges because 
of unsafe conditions as much money as they give out as credits or 
reductions to those who have be~er than ordinary conditions. 
A fiat assessment ignores completely the particular characteristics 
of a particular class of industry. The schedule-rating plan may 
produce neither charge nor credit on a certain broad group of in- 
dustries, While on another broad group it may give a reduction of 
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20 per cent. I t  is of questionable propriety to assess an average 
of 9 per cent. over all classes because that happens to be the average 
reduction resulting from the use of the schedule. I f  we are to 
continue the use of such a schedule-rating plan which requires the 
collection of a loading in the base rate itself, we must make our 
rate determination a little more complicated and adjust our base 
rate to the particular effect upon the particular class of industry 
of the use of such a schedule. 

An alternative is the use of a schedule-rating system that will 
adjust itself to the differences in industries and have the same 
effect upon all classes. 

Mr. Downey, using to a certain extent the principle upon which 
is based the Coal ]~[ine Schedule used by the Associated Companies, 
proposes a system that will adjust the item values in the rating 
schedule to different classes of industry. He would also base the 
values in the schedule entirely upon accumulated accident statistics 
of cost. I t  is true that such statistics do not exist or rather, have 
not been collected, but before a schedule-rating plan can be con- 
structed that will both measure deviations from average hazard 
and offer all inducement to accident prevention which can be given 
by the money that can be collected in a plan that can collect as 
much as it gives out, there must be a statistical basis. As Mr. 
Downey brings out, with appropriate emphasis, a schedule-rating 
plan must be based upon statistics, and must be subjec~ to statis- 
tical control. 
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NOTE ON AN APPLICATION OF BAYES' RULE IN THE CLASSIFICATION 

OF HAZARDS IN EXPERIENCE RATINCr---AENE FISHER. 

YOL. II~ PAGE 43. 

ORAL DISCUSSION. 

~fR. EDWIN W. KOPF: Mr. President, I wonder if our statistical 
members appreciate the significance of one sentence in the conclud- 
ing paragraph of Mr. Fisher's article ? 

"It  is up to the statisticians to take a more conciliatory attitude 
towards the introduction of mathematical methods in statistics 
instead of taking a suspicious, if not actually acrimonious and 
ignoring attitude towards the lonely little band of students who 
attempt to reach a mutual understanding with the mathema- 
ticians." 

I had occasion to discuss Mr. Fisher's work with a number of 
teaching statisticians recently. I found that they had only read 
Professor Edwin Bidwell Wilson's review* of Mr. Eisher's initial 
volume on the mathematical theory of probabilities, and frankly 
admi~ed not having read the book itself. They acknowledged, 
also, that they had not made themselves acquainted with the newer 
conceptions of statistical analytics advanced by the Scandinavians, 
the German school under Lexis, and by the English biometricians. 
This lack of ready acquaintance with the really "practical" aids 
to statistical analysis and to the testing of the reliability of statis- 
tical conclusions, is deplorable in teachers of statistics. It may 
partly be ascribed to the absence of a suitable text for purposes of 
statistical instruction in our American schools and colleges. 

Throughout previous discussions of Mr. Fisher's articles there 
has been an unfortunate characterization of statistics as "merely 
practical" on the one hand, and as "merely theoretical" on the 
other. I t  is about time we ceased to conveniently, but falsely, dis- 
t in,f ish between these two alleged natural classes of statistical 
subject matter. We have recently had an illustrious example of the 
intense practicability of the "merely theoretical" in surgical sta- 
tistics, a branch of that larger subject of general medical statistics 
in which casualty statisticians should strive to become proficient. 

The eminent French surgeon, Dr. Alexis Carrel, in association 
with Dr. Alice Hartmann, proceeded by the ordinary "practical" 
methods of direct observation and description to collect the neces- 
sary surgical facts for a statement of the "normal law of cicatri- 

Quarterly Publications of American Statistical Assn., December, 1916, 
p. 468. 
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zation." They concluded, among other things, that the rate of 
normal healing of a wound is greater at the beginning than at the 
end of the period of repair; that the rate of healing depends upon 
the area more than upon the age of the wound; and that there 
appeared to be a constant relation between the size of the wound 
and the rate of cicatrization. The method of simple description 
and observation is not in itself sufficient to establish a basis for the 
numerical expression of a "normal law of cicatrization." In other 
words, description alone (as far as the "practical" statisticians 
are in the habit of going) did not conclusively state in numerical 
terms the relation between the area of a wound, the rate of cicatri- 
zation and a constant characteristic of the case, say, the age of the 
patient. 

Carrel turned over the desc~'fptivs data to the French mathema- 
tician and physicist, Pierre Lecomte Du 1Voiiy, for analytic study 
and for the formulation of the "normal law of cicatrization." Du 
Noiiy devised a simple extrapolation formula, which can be found 
fully explained in the Journal of Experimental Medicine for No- 
vember, 1916. The French physicist maintained that the cicatri- 
zation of sterile wounds could be studied in precisely the same way 
as other physicochemical phenomena. The formula developed by 
Du Iqoiiy calls for the calculation of an "index" for each case, 
from plotted curves representing the observed relation between the 
age of patients and the area of the wound in a test series, and the 
emplo)~ment of this " index"  in the computation of the theoretical 
area of the wound after a given lapse of time from the date of first 
observation. Thus, given an " index"  of 0.0416 for a certain 
patient at a stated age, with a sterile wound of an area of 9 sq. cm., 
we can estimate that four days later the area of the wound will be 
6.45 cm., and three days after that, 4.84 cm., etc. 

The plotting of the ideal curve for the individual, suited to ~t:le 
age of the patient and the area of the wound, enables this mathe- 
matician at Hospital No. 21, Compi~gne, France, to predict the 
probable date of discharge of a surgical patient. The "practical" 
surgeon, in arranging for the efficient movement of the sick popu- 
lation under his care, makes use, first, of description of a series of 
representative cases, and second, of analytic study of the cases and 
the statement of a general law covering the surgical phenomenon 
of normal healing of wounds. 

As "practical" men, therefore, ~'e ought to take a page out of 
the book of the French surgeons' experience and abolish the useless 
emphasis upon and distinction between the two older concepts of 
statistics as (a) theoretical and (b) practical. We ought to 
earnestly desire union between file two schools and establish a 
tentative working definition of statistics in the service of American 
casualty practice as: (1) description of masses or groups of per- 
sons, things and events, in terms of the mass or group, (2) mathe- 
matical and other analysis of statistical description, especially in 
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testing the reliability of conclusion based upon statistical results. 
MR. ALBERT 1=[. B~[OWBRAY: I f  many of our members have had 

the same experience I have, they should certainly be grateful to ]~'Ir. 
:Fisher for presenting this paper, because I remember in my pre- 
paratory work for my examinations studying through inverse 
probabilities, as we call them, and finding them an extremely hard 
subject and one the practical value of which I found it  very hard 
to estimate or gauge. I am therefore very glad to see some one 
put  forward a practical application of some of the theories of 
inverse probabilities and one which does seem to have a practical 
value. With regard to the example Mr. Fisher cites, it seems to me 
that there is one considerable difficulty, in that he takes as hi2 
criterion, as I recall it, a loss of a certain size, without regard to 
what might be the cause or makeup of that particular loss. I 
assume that that is not subject to such very great criticism, be- 
cause, as I understand it, this note is presented rather as an illus- 
tration of the theory than as an attempt to solve the particular 
problem that is used as the illustration. I am the more moved to 
make these remarks here from seeing a letter from a rather--well,  
I don't know just what I want to say, but at least from a safety 
engineer, who very evidently has not at all carefully read the paper 
and who referred to some men appearing in the Casualty Actuarial 
and Statistical Society and attempting to substitute an integral 
sign for a safeguard and some mathematical formulae for a safety 
engineer. I think the entire spirit of the paper has been misin- 
terpreted, by the engineers, and I think that if the engineers and 
some of us who are working on safety ratings would study some 
of the things that this paper has intended to bring to our minds, 
we might all profit considerably. 

l~[a. J A ~ S  D. C ~ m :  The first point that appealed to me was 
the lack of any definition of Bayes's Rule. As Mr. igowbray says, 
it is what we commonly call inverse probabilities. Mr. Fisher in 
his book, which I happen to have with me, states: "English writers 
have lost sight of the true Bayes's rule and substitute a false, or, to 
be more accurate, a special case of the exact rule in the different 
algebra books under the discussion of the so-called inverse proba- 
bility." I t  seems, therefore, that what we commonly know as in- 
verse probabilities is really a special case of Bayes's Rule. 

Mr. Fisher might help us out more in his papers if he would 
give a little more detail; lead us along slower as it  were. For in- 
stance, on the top of page 44 there are some integrations, but the 
functions used are not defined. Evidently (y) is the probability 
of an event's happening, and ( l - - y )  the probability of its not 
happening. The integration is between 0 and 1, for the reason 
that y being a probability cannot have a value exceeding 1. Again 
from the expression given, Mr. Fisher deduces the factoria]s on 
the top of the next page. These are a little hard to see, without 
some study, although they are not hard to deduce. Integrating 
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by parts, the second part will be an expression with the power of y 
decreased by 1 and of ( 1 - - y )  increased by 1, while the first part 
is a quantity which reduces to 0, when the limits are substituted. 
Continue integrating by parts, and each time the first part vanishes 
when the limits are applied; while in the second part the exponent 
of y decreases, and that of ( l - - y )  increases by unity each time. 
The coefficient of the second term receives an additional factor in 
both numerator and denominator, so that after ~ such integrations 
the y term becomes unity in the last integral. Before multiplying 

by the constant ~n It ~ -  n the numerator for the expression P(t, ,) 

is therefore Im + n  I S -  m + t - n The denominator is 
is+t+1 

IS + 1 giving a value for Pet, ,~ of 

~t [lm+n lS-m+t-n[S+ 1] 
m 

Mr. Fisher evaluates this expression by Stirling's Law as given on 
page 101 of his book. 

In ~he second example, on page 45, it might be of some advan- 
tage to express that probability and its answer in terms with which 
we are more familiar. The probability is: having 80 events occur 
out of a possible 100, what is the probability that exactly 3 events 
.will occur out of 25 ? In this form we would probably recognize 
it, ascertain the value by extending the binomial (1 ]o + ~o~o) ~, 
to where the exponent of ~ is 3, the value of which term repre- 
sents the answer. I t  works out to .185020. When the answer i s  
comprehended, it is simple to realize that the table on page 46 is 
a list of the probabilities that the event y will occur exactly 0, one, 
two or three, etc., times. 

This is not meant as any general discussion of the paper, but 
simply as a possible help to those who might wish to study the 
expressions. 

:~R. ARNE F ISH ER:  

(AUTHO]~'S EEVIEW OF DISCUSSIONS.) 

Mr. Craig is justified in saying that I have not given the detailed 
steps in the derivation of the various formulae. However, I re- 
ferred to the discussion on page 101 in my work on probabilities 
where the detailed work is shown and did not consider it worth 
while to reprint this in the paper. 

The variations in the second example may all be explained as 
due to sampling. This, however, does not eliminate a loss con- 
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siderably higher. You might indeed have a loss, due to a catas- 
trophe and which might exceed the total payroll several times. In 
order to treat all those Variations one had to go to a detailed study 
of the frequency curves of such losses. What I wanted to empha- 
size was that many of the losses might simply be clue to pure 
sampling and not to a special cause or condition in a particular 
factory. 

Bayes's Rule, dating from t763, has been forgotten and only 
used in examination questions, which often plainly show that the 
examiners have no idea of the importance of the theorem. I have 
recently had some correspondence with Major Greenwood, of the 
Lister Institute of Preventive Medicine of London, wherein he in- 
forms me that he and llr. Yule, whose admirable text-book on 
statistics you probably all know, have made some researches on the 
Theorem of Bayes, but due to the war stress, it would probably be 
some years before they would be able to publish the final work. 

In regard to l i t .  Kopf's remarks I feel thankful for what prob- 
ably is the first encouragement I have had in my work on mathe- 
matical statistics in this country. Mathematical statistics is by 
many regarded as a brand new science. The fact is, however, that 
it by no means is a stripling baby, but a science with old and 
renowned ancestors. Its family tree dates back to a time when the 
word statistics was unknown, because no statistical data were col- 
lected. The "Ars Conjectandi" by James Bernoulli and the 
"Doctrine of Chances" by de Moivre were written before the Amer- 
ican Revolution. These earliest works on probability can still be 
read to advantage. The greatest work on the subject is, however, 
Laplace's "Theorie des Probabilitbs," published at the beginning 
of the nineteenth century. You will therefore see that you have 
possessed a first class technique, as fine a set of tools as you could 
wish, for more than 100 years. Why have you not used the tools ? 
The subject of frequency curves is treated in Laplace's book, and 
his treatment is, as Charlier has shown, the most general we possess. 
Correlation, of which we hear so much of late, was introduced by 
the Bel~an astronomer, Bravais, in 1846, bu~ it was never used 
until Sir Francis Galton applied it to statistical measurements in 
the early eighties. 

After that the biometric school of England grew up under the 
very able leadership of Pearson. Pearson and his pupils do excel- 
lent work, but their attitude is often one-sided, and many things 
they consider as new discoveries are really old things treated in a 
different way by the old French classics. We Scandinavian statis- 
ticians have tried to bring the old French masters and the modern 
Englishmen together and view their researches from a common 
point of view. How far we have succeeded I leave to others to 
judge. 

The reason that the English speaking world has lost sight of the 
wonderful mine of information contained in Laplace's book on 
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probabilities I think is due to the fact that it was written during 
the Napoleonic wars, in fact, the first volume was dedicated to 
Napoleon, and of course you know that the English did not have 
any great love for anything connected with Napoleon round 1800- 
1814, and consequently they did not read much of Laplace. I hope 
earnestly that one result of the present war will be that English 
speaking statisticians, both in England and America, will turn 
their eyes toward that old volume of Laplace and will study it, 
and I can assure you that you will derive much benefit from it. 

18 
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t{EVIEWS OF :BOOKS AND PUBLICATIONS. 

Modern Insurance Problems. Edited by S. S. Ituebner. Phila- 
delphia, American Academy of Political and Social Science, 
1917. Pp. 323. 
The March, 1917, number of the Annals of the American Acad- 

emy of Political and Social Science is devoted to a study of modern 
insurance problems. The volume is divided into three parts--(1) 
life insurance; (~) fire insurance; (3) casualty insurance. The 
subjects are treated in a popular and non-technical way by practical 
insurance men of wide experience. 

The life insurance division opens with an excellent outline of 
the value of income policies as a means of continuing the family 
income after the death or retirement of the wage earner. Annuities 
are recommended as a safe and logical investment for a person who 
has no dependents and is chiefly interested in the maximum yield 
during his or her lifetime. There is an explanation of the way in 
which life insurance may be safely granted to many persons who, 
because of some impairment, are not eligible for regular policies 
at normal rates. The benefits and evils of cash values and policy 
loans are presented. The mutualization of life insurance companies 
is discussed with special reference to several large eastern com- 
panies. Life insurance companies are urged to carry on a cam- 
paign to prolong life by the elimination of preventable disease. 
The principles and social value of group insurance are explained. 
One chapter is devoted to fraternal insurance in the United States, 
one to the taxation of life insurance funds and another to the 
recent progress in disability protection under life policies. The 
life insurance division closes with a discussion of the trend towards 
elimination of part time agents except in sparsely settled country 
districts. 

The fire insurance section opens with a strong appeal for reduc- 
tion of the appalling American fire waste. This is followed by dis- 
cussion of the conflict between competition ~nd co-operation as the 
basis for rate making. Then comes an outline of the comparative 
values of s~ate regulation of rates fixed by companies and the 
actual fixing of rates by s~ate officials. There is a review of 
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the development of schedule ratings as the basis for fire insur- 
ance premiums and a reference to a recent effort to provide 
a statistical foundation for rates in order that the premiums may 
reflect the actual experience. The section closes with a discussion 
of the ways in which an insurance company may guard against the 
catastrophe hazard. 

The casualty section opens with a description of the disability 
insurance policy followed by a discussion of the recent movement 
towards accident prevention. The remainder of the section is de- 
voted to workmen's compensation insurance. In a paper on 
"Methods of Insuring Workmen's Compensation" there is a dis- 
cussion of the various classes of insurance carriers, namely, joint 
stock companies, state insurance funds, mutual employers asso- 
ciations, reciprocal exchanges, and self insurers. After an ex- 
planation of how premium rates are calculated there is a review of 
schedule rating and experience rating, the two systems of distin- 
guishing between risks in the same general class but with different 
degrees of hazard. After a comparison of employers' liability and 
workmen's compensation, including a summary of the principal 
benefits payable under workmen's compensation, problems of ad- 
ministration and adjustment are discussed. The section closes with 
an exposure of the weaknesses of present license laws and reserve 
requirements and an outline of the difficulties involved in state 
regulation of rates. 

Although this volume was intended primarily for the general 
public, it will be of distinct value to any insurance man who wishes 
to get a broad view of the entire business. 

50HIF M. LAIRD. 

United States Life Tables, 1910. By James W. Glover. Bureau 
of the Census, Division of Vital Statistics. Washington, D. C., 
1916. 75 cents. 

Resulting largely from the initiative of Dr. Cressy Livingston 
Wilbur, formerly Chief Statistician for Vital Statistics of the 
United States, the Bureau of the Census has published a prelim- 
inary report on life tables for the registration area of the United 
States and its principal subdivisions. A technical criticism is not 
possible at this time because the original data and the discussion 
of methods employed in compiling the tables are to be published in 
a second volume at a later date. A few historical notes may be 
given, however. 
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The tables fulfill the hope expressed by Joseph C. G. Kennedy, 
Superintendent of the Eighth Census of the United States, who 
emphasized in May, 1862, the lack of adequate registration returns 
for purposes of a life table and pointed out the essential uses of 
tables covering a considerable portion of the country. Up to that 
time, the only life table for any extensive area in the United States 
had been the table for 166 towns in Massachusetts, compiled by the 
distinguished statistician and actuary, Ezekial Brown Elliott, for 
the year 1855. Later, for the 1870 Census, Mr. Elliott constructed 
an approximate life table for the United States as a whole. He 
used the enumerators' returns for population and deaths in 1870, 
and assuming a deficiency of 41 per cent. in enumeration of 
deaths, compiled a life table which he held to compare favorably 
with similar data published for the principal countries of Europe 
at that time. 

The 1880, 1890 and 1900 Census publications on vital statistics 
contained the approximate tables compiled under the direction of 
Dr. John Shaw Billings. These approximations were developed 
according to the so-called Humphrey method, a short-cut device 
current in England at the time. 

The 1910 tables surpass any of their predecessors, both in the 
number of classes and areas of the population covered and in tech- 
nical excellence. The Bureau of the Census promises in a later 
report to publish the original data and a detailed account of the 
methods employed in deriving the tables. Similar tables for the 
years 1890 and 1901, and for the decennium 1901-1910 are in 
course of preparation. Professor Glover has contributed to the 
meetings of the American Public Health Association at Cincinnati 
in October, 1916, a popular exposition of the life tables. This dis- 
cussion will probably be published at an early date in the Journal 
of the American Public Health Association. 

In this series, a life table is given for the entire area compre- 
hended by the group of ten "original re~stration states" of 1900. 
Further tables are presented for the white and negro, native born 
and foreign born white and the white urban and rural classes of 
the population, l~or each class the figures are distinguished for 
sex. Tables classified by sex are given for Indiana, Massachusetts, 
Michigan, New Jersey and New York. The tables exhibit, among 
other things, the rate of mortality per thousand, the complete ex- 
pectation of life in years and the average annual death rate per 
thousand. 
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The table forms and headings are sufficiently explicit to make 
possible intelligent use of the material. Life tables appeal to a 
variety of interests in the community and the nomenclature of 
such tables should be reasonably elementary, as in this instance. 
Each column of the tables bears four desigmating legends, the 
column number, an algebraic symbol or convention employed by 
actuaries to represent the figures in the column, a sentence ex- 
plicitly defining the symbol, and an abbreviated title for the column. 
Eight pages of explanatory text accompany the tables. 

The life tables have considerable significance apart from their 
uses in the public health movement and for the demographer, pub- 
licist and economist; they have particular value for the casualty 
insurance statistician and actuary. First of all, the tables provide 
material hitherto lacking ~or the computation of present values of 
death benefits arising under workmen's compensation acts. The 
continued use of the Danish Survivorship Annuitants' Table of 
Mortality as indicated by Messrs. Greene (Proceedings, Vol. I, p. 
31), Mowbray (Proceedings, Vol. I, p. 308) and Fondiller (Pro- 
ceedings, Vol. II, p. 110) seems called to question. The adapta- 
tion of these tables for general population classes to the computa- 
tion of net values for sickness insurance has the distinguished 
precedent of Dr. H. Renfer's series of tables for Switzerland, based 
upon Professor Moser's Berne Cantonal Sick Benefit Fund Table 
and the Swiss Mortality Table for 1881-1888.* 

EDWIIF W. ]-~OPF. 

Report of the Industrial Accident Commission of the State of 
California from July 1, 1915, to June 30, 1916. San Francisco, 
1916. 152 pages and 9 colored charts. 

This is the fourth report o~ the California Commission which ad- 
ministers the compensation laws of that state. The first report 
(of the Industrial Accident Board as the commission's title then 
was) covered the period from September 1, 1911, to December 31, 
1913, the second the calendar year 1913 and first half of 191% and 
the last two the years ended June 30, 1915, and 1916, respectively. 

*Renfer,  It., "BeitMige fiir Krankenversicherung," St. Gall, 1912. 
(Gives in detail the statistlzM, actuarial and financial bases of sickness in- 
surance.) 

Jester, E., ~ ~ The l~athematieal Basis of Sickness Insuranee~" Journal of 
the Swiss Statistical Society, 1913, pp. 493-505. 
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Incidentally it may be noted that these annual reports are by no 
means the only publications of the California Commission. There 
are three other series of its publications, of importance and interest. 
One contains the important decisions of the Commission on com- 
pensation cases, issued in pamphlet form at intervals of about a 
month; another comprises the general safety orders for prevention 
of accidents which have been established by the Commission; while 
the third is the monthly Safety News, a safety educational pamphlet 
the first issue of which was for January, 1917. The series of 
safety orders thus far issued covers each of the following in 
separate pamphlets: general safety (power transmission apparatus, 
grinding wheels, ladders, passages, floor openings, etc.), boilers, air 
pressure tanks, engines, donkey engine signals, electric power and 
transmission, mines, logging and saw mills, woodworking, trench 
construction, laundries, and window cleaning. 

In this connection the writer is moved to note that he has not 
found in any of the California Commission's documents a list of 
its various publications. Such a list is a minor, but very useful, 
feature in connection with any such publications, which can be 
easily inserted on inside cover pages or fly leaves. 

The report here reviewed follows very closely in topics covered 
and arrangement of matter the last previous annual report. Fol- 
lowing two pages which briefly note the personnel of the Commis- 
sion and staff, the extension of voluntary acceptance of the com- 
pensation law by employers for occupations not under its manda- 
tory provisions, and the expenses of the commission, 5 pages are 
devoted to a review of court decisions on the compensation law, 26 
pages are devoted to reports on administration by departments. 
leaving 115 pages devoted to a statistical report concerning re- 
ported and compensated accidents. The several administrative 
departments whose work is reviewed comprise those of compensa- 
tion, permanent disability rating, medical, state fund, and safety. 

It  will be seen from the foregoing summary of page distribution 
that outside of accident statistics the report is decidedly condensed, 
comprising only 33 pages. In such a space it is possible, of course, 
to cover only in brief fashion the most salient features of the year's 
administrative experience. This is done succinctly, clearly, and in 
interesting fashion. At the same time it is a fair question, in view 
of the fact that we have now reached the stage in connection with 
workmen's compensation in which administrative problems are the 
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great problems and their solutions are far from being out of the 
experimental stage, whether such a report should not go into these 
matters much more fully. 

Turning to the statistical report, this is devoted chiefly to the 
statistics of accidents which occurred in the calendar year 1915 
(67,538 in number) but with some material also for accidents in 
the first half of 1916 (40,269 in number). In appraising such a 
statistical report there are two main points to be considered, first, 
its adequacy as to ground covered, and second, the form of presen- 
tation. 

As to adequacy of material, the present report is quite com- 
prehensive, covering with considerable detail the main subjects of 
industries, causes, nature of injury, extent of disability, and amount 
of compensation. Unusual data are given as to percentage of 
physical impairment in permanent disability cases, and as to after 
histories in permanent injury cases. The former material is af- 
forded by the very detailed system of disability rating used in 
California, while the latter was obtained by special investigations, 
a line of study in connection with compensation administration 
very much to be commended. The report itself notes with regret 
that it was impossible to secure figares as to number of employees 
exposed to accidents as a basis for rates. In this respect California 
suffers in the same way as nearly all the other states at the present 
time. I t  is to be hoped that the recognized difficulty and expense 
of securing such data may before long be met in the several states 
in view of the great value such information would add to accident 
statistics. 

In connection with this topic of adequacy of data, the reviewer is 
moved to call up one point on which the great majority of such 
reports everywhere up to this time have been defective and in 
respect of which the present report, while less open to criticism 
than many, is not without faults. This is the matter of careful 
definition of terms use~], particularly as to just what is included or 
excluded in any particular class. Even when the various clas- 
sifications used in tables seem to make matters clear, there should 
be somewhere in every such report precise definitions so that no 
possible doubt may arise on any point. 

Taking up the matter of form of presentation, there are many 
tables in a variety of forms and more than thirty charts besides 
four pages of rather gruesome photographs of permanent injuries. 
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Apparently there has been an attempt to avoid extended tables. 
In the present writer's judgment this splitting up of material into 
small tables has been carried to the point of seriously obstructing 
some of the most important comparisons of figures which such a 
report should yield. To cite but one out of several possible illus- 
trations, no table is to be found comparing accidents in different 
industries according to extent of disability. Such a table can be 
compiled for the main industry groups (the figures for industry 
subdivisions for fatal and permanent injuries are entirely lack- 
ing) but only by bringing them together from different tables 
separated by many pages in the report. This comes about because 
the basic plan of the statistical report is to present in separate series 
of tables the data for fatal, permanent injury, and temporary in- 
jury cases. This sort of separation is carried for one item--part 
of person injured--to the point of employing different classifica- 
tions in the different sections so that no combination figures for all 
accidents are available even by compilation, 

A point to be commended in the report is the more than usually 
detailed analysis of causes presented for each of the main industry 
groups. The results would have been much more effectively pre- 
sented, however, had they been arranged in tabular form instead of 
in the crude form of text enumerations which reveal comparisons 
but clumsily. This sort of failure to produce the greatest facility 
of comparison of the figures, always a prime desideratum in a sta- 
tistical report and fundamentally so in statistics of accidents, is 
the chief shortcoming as to form in the present report. 

The reviewer of such a report must, of course, take account of 
the fact that in this country we are still just at the beginning of 
the development of accident statistics in connection with com- 
pensation laws. On the whole this California report is distinctly 
indicative of progress in this field. But there is still room for, and 
great need of, improvement everywhere in such reports. 

One thing which must forcibly strike anyone who considers such 
reports is the lack of uniformity among them as to material or 
presentation, particularly in relation to statistics, especially so 
when one is aware of the great value which the figures for one state 
have for others, and still more the value which combined figures for 
different states would have for each. I t  is, perhaps, not out of 
order here, therefore, to urge the great desirability that all officials 
preparing such reports should study and follow so far as possible 
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the standards which have been prepared by the Statistical Com- 
mittee of the International Association of Industrial Accident 
Boards and Commissions. 

LE0SA~D W. HATCm 

Report of the Social Insurance Commission of the State of Gali- 
fornia. Sacramento, 1917. Pp. 34~0. 

Health insurance now occupies, in the United States, much the 
same position that workmen's compensation had attained some 
eight or nine years ago. A measure of public interest has been 
aroused, learned societies are discussing the subject, reform asso- 
ciations are agitating for legislation, a number of public investi- 
gative commissions have been created. The obstacles to be over- 
come are nearly the same as these which confronted the early advo- 
cates of accident compensation: the vis inertia of legislators and 
the public, the suspicion of labor leaders, the selfish opposition of 
vested interests. Private insurance companies, in particular, are 
running true to form ; their efforts to preserve the thoroughly anti- 
social business of "industrial" insurance have produced no argu- 
ments not already exhausted in defense of employers' liability in- 
surance. 

Pursuing the analog% the report of the California Commission 
seems destined to play a r61e in the present movement not unlike 
that of the Wainwright Report to the New York Legislature in the 
development of workmen's compensation. The two documents, 
indeed, are strikingly similar in scope and character. There is the 
same broad survey of conditions in America and Europe, the same 
showing that our extant institutions, whether for prevention of 
relief, are inadequate, inefficient, disjointed, the same persuasive 
arguments for a comprehensive and socialized insurance. Only 
in the constructive recommendations is there a falling off from the 
high standard set by the Wainwright Report. The California Com- 
mission was apparently too timid to propose a positive pro~am or 
prepare the draft of a bill. 

The Commission, which consisted of three women and two men, 
was appointed in August, 1915, and submitted its report in 5anu- 
ary, 1917. It was so fortunate as k) secure the assistance of the 
distinguished past president of this Society in the most important 
parts of its work. The Report itself comprises, besides the findings 
and recommendations of the Commission, a survey of illness and 
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health insurance among wage earners in California, a discussion of 
social insurance principles and their development in the United 
States, a brief resum6 of health insurance in Europe and an actu- 
arial estimate of the cost of health insurance in Ca]ifornia. To 
professional students, the most interesting and valuable sections 
are those devoted to the California survey and to the cost estimates. 
To the general public, however, Dr. Rubinow's able summary of 
European health insurance systems should prove extremely useful. 

The California Survey was necessarily fragmental because the 
legislature, with true American economy, failed to provide the 
funds for an adequate investigation. Yet enough data was brought 
to light to show that the cost of efficient medical service in Cali- 
fornia is far beyond the reach of the ordinary wage earning family, 
that free hospital facilities are grossly inadequate, that wage loss 
from sickness is an important source of poverty, that relatively few 
wage earners have any form of health insurance and that it is pre- 
cisely those most in need of such protection who benefit least of all 
from existing institutions. Of the present carriers of health in- 
surance, by far the most important are the fraternal societies, with 
some 300,000 sick benefit members, l~ext in rank are the labor 
unions, who insure some ~0,000 persons aa~nst sickness. Em- 
ployers' establishment funds---usually maintained at the cost of 
employees--cover about the same number. Commercial insurers, 
who have talked so loudly of their vested interests, carry health 
insurance on barely 20,000 persons, very few of whom are wage 
earners. The fraternals and trades unions most commonly provide 
a small cash benefit. Only a minority furnish any medical aid; 
fewer still have hospital facilities of their own. None pretends to 
offer highly skilled services or to maintain sanatoria. Establish- 
ment funds, on the contrary, specialize in medical benefits--gen- 
erally of an inefficient type, by contract physicians. On a still 
lower plane are the commercial "hospital assoeiations"--main- 
tained solely for private profit. Almost none of the insurance 
carriers affords any protection to the insured's family. 

The actuarial calculations appended to the Report follow the 
methods already familiar to members of this Society through Dr. 
Rubinow's Standards of Health Insurance. 

The findings of the commission are especially interesting in the 
points of dissent from the bill sponsored by the American Asso- 
ciation for Labor Legislation. Like most disinterested inquirers 
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the Commission oppose any commercial exploitation of health in- 
surance and favor the principle of compulsion. They also favor 
the familiar tripartite division of costs. But they propose that 
the cash benefits shall be paid out of the contributions of the as- 
sured and be administered by workmen's societies--either the exist- 
ing fraternals and trades unions, or new associations formed for 
the purpose. Medical and hospital benefits, on the other hand, are 
to be administered by an exclusive state fund and paid out of the 
contributions of employers and the state. An intermediate type 
of establishment and trade funds is to be permitted when both em- 
ployers and employees so desire. I t  is believed that this scheme 
will better utilize existing institutions, better co-ordinate medical 
service, alld create less friction between employers and workmen, 
than the ad hoc organizations of the Association's bill. 

E. It. DowNEY. 

Report of the New YorI¢ Stale Industrial Gommission from October 
1, 1914, to September 30, 1915. Albany, 1916. Pp. 417. 

The report of the Bureau of Workmen's Compensation, which 
covers a period of the calendar year 1915, with tables that make it 
also a report for the last nine months of the fiscal year ending Sep- 
tember 30, 1915, is divided into two parts, and consists of 47 pages. 
The first of these is prepared by the second deputy commissioner 
in charge of the Bureau and the second has reports by the manager 
and the actuary of the State Insurance Fund. This document is 
incorporated in the annual report of the Industrial Commission. 

At the beginning of the year the administration of the Work- 
men's Compensation Law was in charge of the Workmen's Compen- 
sutton Commission. On June 1, 1915, the supervision of the law 
passed from their hands to the new State Industrial Commission, 
at the head of the new Department of Labor, and in the Depart- 
ment of Labor a Bureau of Workmen's Compensation was formed. 
During the year, therefore, many radical changes were necessary, 
due to the transfer of control from a Department to a Bureau, and 
also due to the amendments which the Legislature made to the 
" Ju ly1 ,  1914, Compensation Law" and which took effect April 1, 
1915. These changes in the methods which had been adopted by 
the old Commission all tended towards greater efficiency and 
economy. 

In the report about ten pages are given over to the various divi- 
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sions of the new Bureau. I t  is to be noted that the duty of com- 
piling statistics of compensation accidents, as well as other accident 
statistics, has been allotted to the Bureau of Statistics and Infor- 
mation. No statistical department had been organized in the old 
Workmen's Compensation Commission, although the consideration 
of the statistical analysis of claims had been planned. The Bureau 
of Statistics and Information will conduct its work along lines 
which may be regarded as permanent, and it will add much to the 
value of the results obtained. They also report that they are ob- 
serving closely the standardization and uniformity of accident sta- 
tistics. 

Following the section of the report concerning the Claim Divi- 
sion, several pages are devoted to tables giving an analysis of the 
awards made under workmen's compensation in New York State 
for the period from July 1, 1914, to March 31, 1915, with the ex- 
perience brought down to December 31, 1915. The careful analysis, 
which is here set forth, is very good as a beginning, but it is re- 
grettable that we have no tabulation of non-compensated accidents 
(those accidents where the disability is of two weeks duration or 
less). Statistics covering these accidents are important from sev- 
eral points of view. New York is the largest industrial state in 
the Union and has one of the most elaborate compensation laws, 
and the opportunity of furnishing statistics covering accidents of 
all kinds is great. I t  is of vital importance that we take advantage 
of the opportunity which is thus presented. We should have com- 
plete statistics on non-compensated accidents and fuller statistics 
on compensated accidents. The Bureau of Statistics and Infor- 
mation report too small a force for handling the business, and ~'e 
trust that this can soon be remedied so that we can look forward to 
the publication of non-compensated accident statistics in the near 
future and know that the statement of the Bureau, namely, that 
it is uncertain when the tabulation of non-compensated accidents 
can be undertaken, will not come true. Again, the problem of 
securing full and accurate data concerning the causes of accidents 
should be faced and solved. These data are of the utmost im- 
portance in the study of prevention, and we are daily being deprived 
of information which will be invaluable if properly reported and 
tabulated. 

The report of the ~[anager of the State Insurance Fund occupies 
~fteen pages. I t  shows an increase of about 19 per cent. in the 
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number of new policy holders for the year ending December 31, 
1915, over the first six months of the Fund's existence. A surplus 
of $231,670.12, which was a gain of about 30 per cent. over the sur- 
plus at the end of December 31, 1914, is reported. The loss ratio 
for eighteen months ending December 31, 1915, is 64.8 per cent. 
The volume of premiums in force was slightly smaller on Decem- 
ber 31, 1915, than at the close of the previous year. The report 
touches on the criticisms made against the Fund by some of the 
stock companies and urgently demands that the State Fund be re- 
garded as an active competitor for business and not merely a passive 
receiver of damaged goods for private companies. The Actuary, 
in his report, gives us statistics concerning 10,000 and more acci- 
dents reported to the New York State Insurance Fund during the 
year ending June 30, 1915. The experience is brought down to 
December 31, 1915. These data are indeed interesting, but cover 
too small a number to be of real statistical value. 

From a statistical point of view the report of the Bureau of 
Workmen's Compensation is disappointing, but full of promise; 
disappointing because of the lack of full and complete accident sta- 
tistics; full of promise because the work is now in the hands of a 
well-organized Bureau, which already has entered upon its labors 
and which encourages us to expect more and better statistics in the 
near future. 

LESTEa D. EGBERT. 

Report of Illinois Pension Laws Commission. Chicago, Illinois, 
December, 1916. 310 pages. 

The General Assembly of the State of Illinois in January, 1916, 
appointed the Illinois Pension Laws Commission to investigate the 
operation of all pension laws heretofore enacted in this state; to 
gather together all available information as to the present and prob- 
able future cost of maintaining the funds created by said laws and 
to collect all available information in regard to the operation of 
similar laws in other states and countries; to report the results of 
its investigations, together with any recommendations it may see 
fit to make. 

The report of the commission is divided into two parts. 
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PART I. INVESTIGATIONS WITH CERTAIN C0:~IPARATIVE STUDIES. 

Some conclusions to be drawn from the brief survey of pensions 
systems in effect in foreign countries are ,c that the systems vary 
from those operating loosely without much regard for the probable 
future cost, to those kept actuarially sound on the theory that a 
class of persons of given age and service should be accumulating 
a sufficient fund to pay their own pensions; that the age of retire- 
ment is generally 65 years; that the amount of the pension is rarely 
based on final salary but is generally a per cent. of average salary 
multiplied by years of service." 

The Actuarial Report shown in Part I gives some very valuable 
tables, especially in the cases of policemen an(] firemen. The de- 
scriptive part of the report explains in detail the very careful 
manner in which these tables were compiled. In the case of 
policemen the pensions in 1916 will amount to 13.3 per cent. of the 
salaries. At the time the fund is carrying its normal load, or in 
about forty years, this percentage will have increased to 34.3 per 
cent. These same percentages for the firemen's fund are 12.6 and 
36.6 per cent. The balance sheets for the various funds show them 
all to be insolvent at the present time. This condition agrees with 
the condition found in most of the pension funds examined in other 
parts of the country. 

Appendix A of the report contains a "Tabular Digest of Pen- 
sion Laws Enacted in Illinois from 1852 to 1916." Appendix B 
contains a "Tabular Digest of Pension Laws in Force in Illinois, 
January 1, 1916." 

PART II. UNDERLYING PRINCIPLES AND SPECIFIC I~ECOMMENDA- 
TIONS FOR A I~EVISED PENSION PLAN. 

The commission brings up the following points for consideration 
in working out a revised pension system: 

"1 .  The theory of public employee pensions. 
2. The question of who should be beneficiaries--whether era: 

ployees only, or their widows and children also. 
3. The length of service and the age required for a pension. 
4. The amount of the pension. 
5. The method of providing funds for paying pensions--whether 

the payments should be spread over a long period in advance 
and accumulated with interest, or be made currently as 
pensions need to be paid. 
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6. The ratio in which employer and employee should contribute 
the requisite funds with which to pay pensions; and 

7. The scheme of management." 

Twenty years of service and an attained age of 55 are recom- 
mended as requirements for a pension. A minimum pension is 
recommended for all beneficiaries who have attained the prescribed 
length of service and age of retirement. An extra or sur-pension 
is to be added to the minimum pension for the higher paid em- 
ployees. The advantages of the "Reserve" sometimes called the 
"Get Ready for the Future" Plan over the "Cash Disbursement" 
Plan of providing funds from which pensions are to be paid are 
clearly brought out. For the minimum pension the employee is to 
contribute one fourth and the employer three fourths of the cost. 
For sur-pensions the employee and employer are to contribute 
equally. Consideration is given to the matter of disability pensions 
and pensions for employees injured or killed, but not in the per- 
formance of duty. 

The report is a valuable addition to works dealing with pensions 
funds and should be read by all interested in this particular subject. 

EVERETT S. FALLOW. 
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CURRENT I~OTES. 

Community Surveys of Sickness in the United States. 

I n  September,  1915, the Metropol i tan  Life  Insurance  Company 

commenced a series of communi ty  sickness survcys in representa- 

tive cities of the Un i t ed  States. A t  the present  t ime there are 

available the composite and individual  results for the first  four  of 

these enterprises. Copies of the individual  survey publications 

may be obtained upon applicat ion to the Company. The  communi-  

ties surveyed were Rochester, N. ¥ .  (September ,  1915),  Trenton ,  

N.  J .  (October, 1915),  the State  of Nor th  Carolina (Apri l ,  1916),  

and the City of Boston, Mass. (Suly,  1916). The  t ime chosen for  

these surveys were such as to show the greatest  and least  seasonal 

sickness, and thus in the composite results give a fa i r  p ic ture  of 

average conditions in an entire  year. The statistics of five addi- 

SUMMARy OF : Fou r  COMMUNITY SICKNESS ,~URVEYS I~ADE BY THE I~ETRO- 

POLITAN LIFE INSURANCE CO. ~UMBEE OF PERSONS SICK AND "[/NABLE 

• 0 WORK PER 1,000 EXPOSED, BY SEX AND BY AGE PERIOD. 

Sex and Age PeHod. 

Males : 
All ages .................... 
15 years and over ...... 

Under 15 ............... 
15-24 .................... 
25-34 .................... 
35-44 .................... 
45-54 .................... 
55-64 .................... 
65 and over ............ 

Females : 
All ages .................... 
15 years and over ...... 

Under 15 ............... 
15-24 .................... 
25-34 .................... 
35-44 .................... 
45-54 .................... 
55-64 .................... 
65 and over ............ 

total. 

18.5 
22.9 

]0.4 
11.5 
12.3 
19.7 
30.7 
55.2 
18.0 

20.4 
25.4 

10.3 
14.5 
19.8 
24.0 
30.9 
47.0 
89.5 

;oston. 

18.1 
21.6 

11.6 
10.2 
11.4 
19.3 
32.2 
48.4 
09.5 

18.1 
21.8 

10.3 
11.9 
16.2 
18.1 
25.6 
42.5 
88.4 

North R chester. 
Carolina.* 

19.9 17.8 
25.4 23.2 

11.4 5.5 
13.4 11.8 
17.5 8.2 
23.0 19.1 
33.3 26.3 
54.3 66.8 

142.4 15.2 

25.7 
34.0 

11.2 
19.5 
29.0 
41.7 
47.7 
63.2 

100.3 

20.4 
25.7 

7.9 
14.8 
18.2 
24.2 
28.5 
45.8 
88.2 

TJ eaton. 

1 9 . 5 [  
248 I 

17.2 ' 
13.5 
21.2 
79.4 

140.8 

20.4 
23.1 

14.5 
7.9 

22.6 
22.5 
31.8 
31.7 
74.5 

* White lives only. 



CURRENT NOTES. 2 8 9  

t ional  sickness surveys are now in course of t abu la t ion  and these 
refer  to Kansas  City, Missouri ,  the Chelsea neighborhood in New 
York  City,  the Sta tes  of West  V i r g i n i a  and Pennsylvania ,  and  the 

c i ty  of New Orleans. The composite and  ind iv idua l  resul ts  of the  
first  four  surveys are  given below wi th  d is t inc t ion  of sex and  age 

period.  
A computa t ion  of the average number  of days '  sickness per  year,  

on the assumpt ion  tha t  the rates  of sickness developed in  the Com- 
posi te  survey app ly  un i fo rmly  th roughou t  the year,  is given below. 

SICKNESS ~!XPERIENCE OBTAINED FROM F O U R  COMMUNITY SICKNESS SURV'~YS 

MAnE BY THE METROPOLITAN LIFE INSURANCE CO. 

Sex and Age Period. 

Average 
Number of Sick Rate  Days of 

Persons Persons per 1,00{ Sickness 
Exposed. Unable to Exposed During 

Work. Year. 

Males : 
All ages .................................. 87,232 1,618 18.5 6.8 
15 years and over ..................... 57,030 1,304 22.9 8.4 

Under 15 .............................. 30,202 314 10.4 3.8 
15-24 ................................... 16,361 188 11.5 4.2 
25-34 ................................... 14,751 181 12.3 4.5 
35-44 ................................... 11,786 232 19.7 7.2 
45-54 ................................... 7,950 244 30.7 11.2 
55-64 ................................... 4,309 238 55.2 20.1 
65 and over ........................... 1,873 221 118.0 43.1 

Females: 
All ages .................................. 93,258 1,903 20.4 7.4 
15 years and over ..................... 62,344 1,586 25.4 9.3 

Under 15 .............................. 30,914 317 10.3 3.8 
15-24 ................................... 18,369 266 14.5 5.3 
25-34 ................................... 15,832 313 19.8 7.2 
35-44 ................................... 12,272 295 24.0 8.8 
45-54 ................................... 8,472 262 30.9 11.3 
55-64 ................................... 4,996 235 47.0 17.2 
65 and over ........................... 2,403 215 89.5 32.7 

Standardization of Morbidity Statistics Tables. 

A t  the f i f teenth annua l  conference of S ta te  and  Te r r i t o r i a l  H e a l t h  
Officials, Washington ,  D. C., A p r i l  30 and ]~ay 1, 1917, i t  was 
resolved to present  morb id i ty  s tat is t ics  un i fo rmly  in  hea l th  repor ts  
as  fol lows:  

(a )  Chronological ly,  by ca lendar  months.  
(b)  By age per iods ;  five-year periods up  to age twenty-five, 

and  ten-year  per iods  thereaf ter .  

19 



290 CURRENT NOTES. 

(c) By sex. 
(d) Geographically, by principal areas within states. 

Statistical Study of Causes of Unemployment. 

In an article entitled "Unemployment and Personality," Janu- " 
ary, 1917, number of Mental Hygiene, a new quarterly, Dr. Her- 
man M. Adler presents an original study of some causes of unem- 
ployment, other than the economic. He divided his cases into the 
following groups : 

Paranoid personalities: Egocentrists, who, no matter what they 
experience, no matter what they desire, have their own ego as the 
center of every plot. Paranoid individuals perpetually get into 
~ifficulties and one is glad to be rid of them, if possible. 

Inadequate personalities: Defectives, the feebleminded, and those 
suffering from deteriorating disease other than manic-depressive 
insanity or paranoid psychoses. 

Emotionally unstable personalities: Persons of excessive emo- 
tional reactions, who tire of one thing before it is half begun and 
go on to another, the irascible, impulsive types. 

Dr. Adler found ~orty-three "paranoids," thirty-five "mentally 
inadequate" cases and twenty-two "emotionally unstable" per- 
sons in ninety-nine studied. 

Increase in Industrial Insurance Accident Mortality During 1916. 

On the basis of recently compiled mortality statistics covering 
the experience of the Metropolitan Life Insurance Company during 
the year 1916 on nine million white lives insured in its industrial 
department, that company concludes that the accident rate for the 
working classes of the United States increased five points per 
100,000 living over the mortality showing for 1915. This condi- 
tion is contrary to the recent tendency toward a reduction in the 
fatal accident rate and may well be the result of the increased 
activity in industry and to the speeding up processes incident to 
war conditions. The following table gives a comparison of the 
detailed statistical results for 1915 and 1916: 

There was a slight increase in the mortality from burns. The 
rate in 1916 was 8.4 per 100,000; this may be compared with a 
figure of 8.1 per 100,000 in 1915. Absorption of deleterious gases 
showed an increase in mortality from 2.5 to 3.0 per 100,000. Acci- 
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denta l  drowning showed a decrease in the ra te  f rom 11.9 per  100,000 
to 9.5 per  100,000. The figure for  1915 was ra the r  h igh  because 
of the inclusion of the deaths in  the E a s t l a n d  disaster .  W i t h  these 
deaths  excluded,  the ra te  for  acc identa l  drowning in  1916 would 
s t i l l  have shown a s l ight  decline over the 1915 experience. 
T r a u m a t i s m  by f irearms increased in  ra te  f rom 1.4 per  100,000 to 
1.6 per  100,000. Fa l l s  caused more deaths  in  1916 than  in  1915, 

the  two rates  being 13.7 and 12.4 respectively.  Machinery  acci- 
dents  showed a h igher  mor t a l i t y  in  1916 than  in 1915, as d id  also 
s team ra i l road  and s t reet  ra i lway accidents  and  in jur ies .  

NUMBER OF DEATHS FROM ACCIDEI~TS AND RATES PER 100,000 EXPOSED. 
~.ETROPOLITAN LIFE INSURANCE COMPANY--INDuSTRIAL DEPARTMENT, 

WmTE LivEs, 1916. 

Causes of Accidental Death. 

Accidents and unspecified violence (total).. 
Burns .................................................. 
Absorption of deleterious gases ............... 
Accidental drowning ............................. 
Traumatism by firearms .................... ..... : 
Traumatism by cutting or piercing ........... 
Traumatism by fall ............................... 
Traumatism in mines and quarries ........... 
Traumatism by machines ........................ 
Traumatism by steam railroads ............... 
Traumatism by street cars ....................... 
Traumatism by automobiles .................... 
Traumatism by other crushing and other 

vehicles ........................................... 
Electricity ........................................... 
Other accidental and unspecified external 

causes .............................................. 

1916. 

NO. of 
Deaths. 

6,635 
754 
270 
858 
140 

17 
1,241 

91 
143 
685 
237 
795 

303 
9 3  

1,008 

191~. 

Rate per No. of Rate per 
100.000. Deaths. 100,000. 

78.5 5, 861 68.9 
8.4 687 8.1 
3.0 214 2.5 
9.5 1,008 11.9 
1.6 122 1.4 
.2 11 .1 

13.7 1,051 12.4 
1.0 81 1.0 
1.6 118 1.4 
7.6 622 7.8 
2.6 192 2.3 
8.8 486 5.7 

3.4 299 3.5 
1.0 62 .7 

11.2 908 i 10.7 
I 

Mor ta l i t y  f rom automobile  accidents and  in jur ies  showed by f a r  
the  la rges t  increase in  the  rate ,  for  any  of the specified causes of 
acc identa l  mor ta l i ty .  I n  fact ,  these automobile  accidents  were 
alone responsible for  three fifths of the increase in  the  to ta l  acci- 
dent  ra te  in  1916. I n  1916 the ra te  was 8.8 per  100,000 as com- 
pa red  with  5.7 per  100,000 in 1915. Deaths  f rom electr ic i ty  also 
showed a s l ight  increase in  the  rate ,  f rom .7 per  100,000 in 1915 
to 1.0 per  100,000 in 1916. Accidenta l  deaths caused by vehicles 
o ther  t han  s t eam ra i l roads ,  s t reet  ra i lways  and automobiles  had  
s l igh t ly  less m o r t a l i t y  in  1916 than  in 1915, the two figures be ing  
3.4 for  1916 and 3.5 for  1915. 
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S. Bruce Black, at present statistician, has been appointed actu- 
ary of the American Mutual Liability Ins. Co. 

Richard It. Cole has been elected secretary of the Connecticut 
General Life Insurance Co. 

Winfield W. Greene has been appointed Special Deputy Com- 
missioner of the New Jersey Department of Banking and In- 
surance. 

John M. Laird, who was assistant actuary of the Connecticut 
General Life Ins. Co., has been elected actuary and assistant sec- 
retary. 

James D. Maddrill has been appointed actuary of the United 
States Bureau of Efficiency. 

William N. Magoun is the manager of the Massachusetts Rating 
and Inspection Bureau. 

Robert K. Orr, who was secretary and general manager, is now 
president of the Michigan Employers Casualty Co. 

Stanley L. Otis is the secretary of the Insurance Federation of 
New York State. 

Mrs. Dorothy M. Rolph, who is deputy insurance commissioner 
of Colorado, has also been appointed the actuary of the insurance 
department. 

Claude E. Scattergood, who is assistant secretary of the Fidelity 
and Casualty Co., has also been appointed actuary of the company. 

Members are requested to send to the Editor items for publica- 
tion under Current Notes. 
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Ins. Co., Boston, Mass. 



MEMBERSHIP OF THE SOCIETY. 299 

t 
Feb. 19, 1915 

Feb. 19, 1915 

t 

May 19, 1915 

t 

t 

Feb. 19, 1915 

t 

Feb. 19, 1915 

t 

t 

May 19,1915 

Feb. 19, 1915 

Apr. 20, 1917 

Kopf, Edwin W., Assistmnt Statistician, Metropoli- 
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Moore, W. S., Secretary-Treasurer, Guarantee Bond- 
ing & Ins. Co., Wichita, Kan. 

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

Morrison, James, Accountant, Royal Indemnity Co., 
84 William St., New York. 

Mowbray, Albert H., Secretary and Actuary, Massa- 
chusetts Employees Ins. Assn., 185 Devonshire 
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Mullaney, Frank R., Fidelity & Casualty Co., 92 
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Nicholas, L. A., Statistician, Accident Department, 
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Olifiers, Edward, Actuary, A Sul America, Rio-de- 
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Orr, Robert K., President, Michigan Employers 
Casualty Co., Lansing, l~Iich. 
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Remington, Charles It., Assistant Treasurer, Aetna 
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Rowe, J. Scofield, Vice-President, Aetna Life Ins. 
Co., ttartford, Conn. 

Rubinow, I. M., SecreLary, Social Insurance Com- 
mittee, American Medical Assn., 131 E. 23rd St., 
New York. 

Ryan, Harwood E., Associate Actuary, New York 
Ins. Dept., 165 Broadway, New York. 

Saxton, Arthur F., Chief Examiner of Casualty 
Companies, New York Ins. Dept., 165 Broadway, 
New York. 

Scattergood, Claude E., Assistant Secretary and 
Actuary, Fidelity & Casualty go., 92 Liberty St., 
New York. 

Scheitlin, E., Statistician, Globe Indemnity Co., 45 
William St., New York. 



~ I E ~ B E R S H I P  OF THE SOCIETY. 301 
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Senior, Leon S., Manager and Secretary, Compensa- 
tion Inspection Rating Board, 135 William St., 
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Smiley, J. W., Actuary and Chief Accountant to 
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sioner, Charleston, W. Va. 

Smith, Charles G., Assistant Actuary, New York 
Ins. Dept., 165 Broadway, New York. 

Smith, George Lambert, Consulting Actuary, 55 
John St., New York. 

Stone, John T., President, Maryland Casualty Co., 
Baltimore, Md. 

Strong, Wendell ~f., Associate Actuary, Mutual Life 
Ins. Co., 32 Nassau St., l~ew York. 

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

Sullivan, Robert J., Secretary Liability Department, 
Travelers Ins. Co., Hartford, Conn. 

Thiselton, Herbert C., General Manager, London 
Guarantee and Accident Co., Ltd., London, Eng. 

Thompson, John S., Assistant Actuary, Mutual Life 
Ins. Co., 32 l~assau St., New York. 

Train, John L., Secretary and General Manager, 
Utica Mutual Compensation Ins. Corp., 110 
Genesee St., Utica, New York. 

Whitney, Albert W., General Manager, National 
Workmen's Compensation Service Bureau, 13 
Park Row, New York. 

Wilson, Herbert M., Director of Department of In- 
spection and Safety, The Associated Companies, 
2407 First National Bank Building, Pittsburgh 
Pa. 

Wolfe, Lee J., Consulting Actuary, 165 Broadway, 
l~lew York. 

Wolfe, S. Herbert, Consulting Actuary, 165 Broad- 
way, l~ew York. 

Woodward, Joseph H., Actuary, State Industrial 
Commission, 230 Fifth Ave., New York. 

Young, William, Assistant Actuary, 17ew York Life 
Ins. Co., 346 Broadway, New York. 
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ASSOCIATES. 

The following have been enrolled as Associates upon examination by the 
Society. 

Those marked (1) have passed Part I of the l%llowskip Examination. 

Date Enrolled 

Oct. 27, 1916 

Oct. 22, 1915 

Oct. 2~', 1916 

Oct. 22, 1915 

(l~0ct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 22, 1915 

Oct. 27, 1916 

Oct. 22, 1915 

Oct. 27, 1916 

Oct. 27, 1916 

Oct. 22, 1915 

Oct. 27, 1916 

Oct. 22, 1915 

(1)Oct. 22, 1915 

Oct. 27, 1916 

Oct. 27, 1916 

Oct. 22, 1915 

Baridon, Felix E., Travelers Ins. Co., Hartford, 
Conn. 

Baxter, Don. A., Assistant Deputy Ins. Commis- 
sioner, Michigan Ins. Dept., Lansing, Mich. 

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

Brann, Ralph M., Manager, Colorado Branch, 
National Workmen's Compensation Service 
Bureau, Denver, Col. 

Brockway, U. H., Travelers Ins. Co., Hartford, 
Conn. 

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

Feder, ]~Iarcy, Assistant Examiner, New York Ins. 
Dept., 165 Broadway, New York. 

Levy, S. Leon, State Ins. Fund, 230 Fifth Ave., 
New York. 
McClure, Laurence H., Aetna Life Ins. Co., Hart- 

ford, Conn. 
MeGuire, Vincent G., Provident Loan Society, 

346 Fourth Ave., New York. 
McManus, R. J., Travelers Ins. Co., Hartford, 

Conn. 
~Iiller, Tilford W., Travelers Ins. Co., Hartford, 

Conn. 
~iiller, Fritz, New York Life Ins. Co., 346 Broad- 

way, New York. 
l~ewell, William, Chief Safety Engineer, State In- 

surance Fund, 230 Fifth Ave., New York. 
Tilson, Howard, London Guarantee and Accident 
Co., 1423 Insurance Exchange, Chicago, Ill. 

Van Tuyl, Hiram 0., Assistant Examiner, New 
York Ins. Dept., 165 Broadway, New York. 

Waite, A. W., Aetna Life Ins. Co., Hartford, 
CoBn. 

Waite, Barry V., Travelers Ins. Co., Hartford, 
Conn. 

Williamson, W. R., Assistant Actuary, Life Dept., 
Travelers Ins. Co., Hartford, Conn. 
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Oct: 22, 1915 

Oct. 22, 1915 

Wood, Donald M., of Childs, Young & Wood, In- 
surance Exchange, Chicago, Ill. 

Woodman, Charles E., Examiner, New York Ins. 
Dept., 165 Broadway, New York. 

SCHEDULE OF ~EMBB'RSHIP~ APRIL 20~ 1917. 

Membership, October 27, 1916. 
By Withdrawal . . . . . . . . . . . . . .  

Addition: 
By Election--April 20, 1917.. 

Fellows. 

140 
2 

138 

4 

A~oclates. 

21 

21 

Total. 

161 
2 

159 

4 

163 Membership, April 20, 1917 . . . . . . . . . . . . . .  142 21 
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ABSTRACT FROltl THE MINUTES OF THE MEETING, 
ApR~ 20, 1917. 

The eighth regular meeting of the Casualty Actuarial and Sta- 
tistical Society of America was held at the Copley-Plaza Hotel, 
Boston, Massachusetts, on April 20, 1917. 

President Craig called the meeting to order at 10.30 A. ]K. The 
roll was called, showing the following twenty-nine Fellows and two 
Associates present: 

FELLOWS. 
BLACK FISHER ]~ADDRILL 
BRODIN FLYNN ~'[ELTZER 
BUDLONG FONDILLER ~[ICHELBACHER 
BuR~oP GRANDFIELD i~ILLIGAN 
CAMMACK HATCH MOORE, G. D. 
COGSWELL HUNT Mow~RAY 
CRAIG, J.D. JOHNSON SCATTERGOOD 
DEARTH KING WHITNEY 
DOWNEY KOPF WOODWARD 
FALLOW LAIRD 

McCLuRE 

ASSOCIATES. 

WAITE, ~:~. V. 

The President delivered the address printed in this number. 
The minutes of the meeting held October 27 and 28, 1916, were 

approved as printed in the Proceedings. 
The Council reported, among other things, that the Treasurer 

had been directed to invest such funds of the Society as are avail- 
able, to the extent of not less than $750 and not more than $1,000, 
in the new United States Government War Loan; and that it 
recommended the appointment of a committee to consider the 
matter of military pensions and similar subjects and to offer the 
services of the Society to the Council of National Defense or other 
appropriate governmental authorities. The report of the Council 
was adopted. 

The Council recommended the following four men for election 
to Fellowship in the Society, without examination, under the terms 
of Article I I I  of the Constitution: 

Blanchard, Ralph ]~., Instructor in Insurance, Wharton School 
of Finance, University of Pennsylvania, Phila., Pa. 

Burhop, W. It., Statistician, Sta~e Industrial Commission, Madi- 
son, Wisconsin. 
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~eltzer, ~arcus, Statistician, National Workmen's Compensa- 
tion Service Bureau, 13 Park Row, Igew York. 

Smith, Charles G., Assistant Actuary, New York Ins. Dept., 165 
Broadway, New York. 

After ballot, these nominees were declared duly elected Fellow~. 
The report of the Secretary-Treasurer was read and accepted. 
The reports of the Committe on Examinations and Committee on 

Papers was adopted. 
The report of the Special Committee appointed to determine the 

policy of the Society with reference to certain matters involving 
the general welfare of the Society was adopted, and upon motion it 
was directed that the report be printed in the Proceedings. The 
report appears below. 

The papers printed in this number were read or presented. 
Recess was taken until 2 P. M., during which time luncheon was 

served at the Copley-Plaza Hotel. Upon reconvening, the reading 
and presentation of papers was resumed. The papers read at the 
last meeting of the Society were then discussed. 

Upon motion the meeting adjourned at 5.30 P.l~. 

I~EPORT OF THE SPECIAL COMMITTEE APPOINTED TO CONSIDER THE 
POLICY TO BE ADOPTED BY THE CASUALTY ACTUARIAL AI~D STA- 
TISTICAL SOCIETY OF AMERICA WITH I:~EFERENCE TO CERTAIN 
]~ATTERS INVOLVING THE OENERAL WELFARE OF THE SOCIETY. 

To THE ].~EMBERS OF THE CASUALTY ACTUARIAL AND STATISTICAL 
SocraTY: 

The undersigned committee, appointed pursuant to a resolution 
of the Society adopted on October 27, 1916, presents for your con- 
sideration the following report: 

I t  is the opinion of your committee that the usefulness of the 
Society is largely dependent upon action by its individual members 
in their individual capacity, and not in any sense as representa- 
tives of any company, department of government, or insurance or- 
ganization with which they may be officially connected. I t  should, 
we believe, be emphasized in every way possible that this Society 
is in no way an organization of insurance companies or institu- 
tions ; that it has been formed primarily for the advancement of 
scientific knowledge ; that private or personal profit or advantage 
has no part in its aims; and that, as an organization, it should take 
no part for or against political or social propaganda, except as 
respects such strictly actuarial or statistical questSons as may be 
involved. 

With these thoughts in mind, the following recommendations 
are made : 

1. That in all papers prepared for the Society there shall appear 
2o 
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no comparative statistics of insurance companies or organizations, 
presented in such a way as to lend themselves to competitive uses 
or construed as a criticism of any particular organization. In gen- 
eral, i t  seems desirable to eliminate the names of individual com- 
panies from the Proceedings as far as possible. Members are urged 
to confine their discussions to the technical as distinguished from 
the competitive aspect of all questions discussed. 

2. That all business cards or advertising announcements of mem- 
bers of the Society shall contain no reference to connection there- 
with, except that the statement "Fellow (or Associate) of the 
Casualty Actuarial and Statistical Society of America" be per- 
mitted. 

3. That in the case of all books, papers or articles written by 
members and independently published, or appearing in other 
periodicals or journals, there shall be no reference to the member- 
ship of the author in the Society, except "Fellow (or Associate) 
of the Casualty Actuarial and Statistical Society of America." In 
this connection we are of the opinion that the time has not yet 
arrived when it seems fitting to authorize the use of initials follow- 
ing the names of members. In future years, as our examination 
system becomes more effective and our standards of admission more 
stringent, it may be that the Society will wish to authorize the use 
of initials. 

4: That on official reprints of papers from the Proceedings only 
the name of the author shall appear, and that there shall be no 
reference on the cover of such reprints to his business or official 
connections. 

5. That no copies of papers prepared for presentation to the 
Society be furnished to newspapers or other periodicals for release 
prior to the date of the meeting at which such papers are to be 
presented. 

6. That it be the policy of the Society to accept no paid adver- 
tising in the Proceedings of any kind whatsoever. 

Many of the foregoing recommendations are not directed against 
existing practices, but are, rather, aimed at the prevention of con- 
ditions which, if they should arise, would, it is thought, prove 
prejudicial to the best interests of the Society. 

~REDERICK IJ. HOFF:M:AI~', 
Lv.o~ S. Sv.~rmR, 
JosePH H. WOODW~D,. Oha~rman, 

Oomm~ttee. 
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CONSTITUTION. 

(As AMENDED OCTOBER 27, 1916.) 

ARTICLE I.--Nam~. This organization shall be called T~E 
CASUALTY ACTUARIAL AND STATISTICAL SOCIETY OF AMERICA. 

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

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

ARTICLE III.--Membership. The membership of the Society 
shall be composed of two classes, Fellows and Associates. Fellows 
only shall be eligible to office or have the right to vote. 

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

Any person may, upon nomination to the Council by two Fellows 
of the Society and approval by the Council of such nomination with 
not more than one negative vote, become enrolled as an Associate of 
the Society provided that he shall pass such examination as the 
Council may prescribe. 

ARTIC:~E IV.--O1~cers and Counc~'l. The officers of the Society 
shall be a President, two Vice-Presidents, a Secreta .ry-Treasurer, an 
:Editor, and a Librarian. The officers with ex-Presidents, ex-Vice- 
Presidents and four other Fellows shall constitute the Council. 

ARTICLE V.---Elect~on of O~cers and Council. The officers shall 
be elected by a majority ballot at the annual meeting £or the term 
of one year and Cwo members of the Council shall, in a similar 
~nanner, be annually elected to serve for two years. The President 
and Vice-Presidents shall not be eligible for the same office ~or 
more than two consecutive years nor shall any retiring member of 
the Council be eligible for re-election at the same meeting. 

AR~IcL~ VI.--Du~es of O~cers a~d Council. The duties of the 
officers shall be such as usually appertain to their respective offices 
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or may be specified in the by-laws. The duties of the Council shall 
be to pass upon candidates for membership, to decide upon papers 
offered for reading at the meetings, to supervise the examination 
of candidates and prescribe fees therefor, to call meetings, and, 
in general, through the appointment of committees and otherwise, 
to manage the affairs of the Society. 

ARTICT,E VII.mMeet~njs. There shall be an .annual meeting of 
~he Society on such date in the month of October as may be fixed 
by the Council in each year, but other meetings may be called by 
~he Council from time to time and shall be called by the Presiden~ 
at any time upon the written request of ten Fellows. A~ least two 
weeks notice of all meetings shall be given by the Secretary. 

ARTICle. VIII.~Quorum. A majority, or seven members, of the 
Council shall constitute a quorum. Twenty Fellows of the Society 
shall constitute a quorum. 

ARrICL~ IX.~Expulsion or 8uspens~o~ of Members. EIcept 
for non-payment of dues no member of the Society shall be expelled 
or suspended save upon action by the Council with not more than 
one negative vote followed by a two-thirds ballot of the Fellows 
present and voting at a meeting of the Society. 

A~TICT.E X.--Amendme~ts. This constitution may be amended 
by an affirmative vote of two-thirds of the Fellows present at any 
meeting held at least one month after notice of such proposed 
amendment shall have been sent to each Fellow by the Secretary. 

BY-LAWS. 

(AS A:~I~NDED 0CTO:B~R ~7, 1916.) 
AR~CL~ I.--Order of Bus~ness. At a meeting of the Society 

the following order of business shall be observed unless the Society 
votes otherwise for the time being: 

1. Calling of the roll. 
2. Address or remarks by the President. 
3. Minutes of the Iast meeting. 
4. Report by the Council on business transacted by it since the 

last meeting of the Society. 
5. :New membership. 
6. ~eports of officers and committees. 
7. Election of officers and Council (at annual meetings only). 
8. Unfinished business. 
9. ~ew business. 

10. l~eading of papers. 
1I. Discussion of papers. 
AaTICLE II.--Counc~l Meetings. Nfeetings of the Council shall 

be called whenever the President or three members of the Council 
so request, but not without sending notice to each member of the 
Council seven or more days before the time appointed. Such notice 
shall state the objects intended to be brought before the meeting, 
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and should other matter be passed upon, any member of the Council 
shall have the right to re-open the question at the next meeting. 

ARTICLE III.--Duties of O~cers. The President, or, in his 
absence, one of the Vice-Presidents, shall preside at meetings of the 
Society and of the Council. At the Society meetings the presiding 
officer shall vote only in ease of a tie, but at the Council meetings he 
may vote in all eases. 

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

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

The Editor shall, under the general supervision of the Council, 
have charge of all matters connected with editing and printing the 
Society's publications. The Proceedings shall contain only the pro- 
ceedings of the meetings, original papers or reviews written by mem- 
bers, discussions on said papers and other matter expressly au- 
thorized by the Council. 

The Librarian shall, under the general supervision of the Council, 
have charge of the books, pamphlets, manuscripts and other literary 
or scientific material collected by the Society. 

ARTIOL~ IV.--Dues. The dues shall be ten dollars for Fellows 
and five dollars for Associates payable upon entrance and at each 
annual meeting thereafter, except in the case of Fellows not resid- 
ing in the United States, Canada, or Mexico, who shall pay five 
dollars at the times stated. 

I t  shall be the duty of the Secretary-Treasurer to notify by mail 
any Fellow or Associate whose dues may be six months in arrears, 
and to accompany such notice by a copy of this article. If  such 
Fellow or Associate shall fail to pay his dues within three months 
from the date of mailing such notice, his name shall be stricken from 
the rolls, and he shall thereupon cease to be a Fellow or Associate of 
the Society. He may, however, be reinstated by vote of the Council, 
and upon payment of arrears of dues. 

ART~C]~E V.--Amendments. These by-laws may be amended by 
an affirmative vote of two-thirds of the Fellows present,at any meet- 
ing held at least one month after notice of the proposed amendment 
shall have been sent ~o each Fellow by the Secretary. 
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RULES ~EGARDING EXAIt~INATIONS FOR ~U)MISSION TO 
THE SOCIETY. 

The Council adopted on l~areh 29, 1915, the following rules 
providing for the examination system of the Society: 

1. Examinations will be held on the first Wednesday and Thurs- 
day during the month of May in each year in such cities as will be 
convenient for three or more candidates. 

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

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

4. The e~amination for Associateship consists of four parts. 
17or more than two parts can be taken in the same year and no 
credit will be given for the passing of any part unless all previous 
parts have been passed during the same or previous years. 

5. In the case of applicants not less than thirty years of age, 
who have had not less than five years' experience in actuarial or 
statistical work in insurance offices, the Council may, upon receipt 
of satisfactory evidence of general education, waive the passing of 
Paris ~ I I  and I I I  of the Associateship examination. Such appli- 
cants may thereupon become Associates by passing Part IV of the 
Associateship examination. 

6. Admission to Fellowship examinations is granted only to those 
who are Associates of the Society. The examination for Fellowship 
is divided into two parts. No candidate will be permitted to present 
himself for Part I I  unless he has previously passed in Part I or 
takes Parts I and I I  in the same year. I f  a candidate takes both 
parts in the same year and passes in one and fails in the other, 
he will be given credit for the part passed. 

7. As an alternative to the passing of Part I I  of the Fellow- 
ship examination, a candidate may elect to present an original 
thesis on an approved sub.iect relating to casualty or social insurance. 
Candidates electing this alternative should communicate with the 
Secretary-Treasurer as to the approval of the subject chosen. All 
theses must be in the hands of the Secretary-Treasurer before the 
first Thursday in ~ay  of the year in which they are to be considered. 
Where Part I of the Fellowship examination is not taken during 
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the same year, no examination fee will be required in eonnecHon 
with the presentation of a thesis. All theses submitted are, if 
accepted, to be the property of the Society and may, with the ap- 
proval of the Council, be printed in the Proceedings. 

8. In Part II  of the Fellowship examination the papers will be so 
arranged that it will be necessary for the candidate to write on only 
three of the four prescribed topics in order to obtain full credit. 

9. Special attention is called to the following important exceptio~ 
to the above rules elective as respects the year 1918. Examinations 
will be regularly held in May, 1918, but in the case of candidates 
for Associateship presenting themselves at that time the passing of 
Par~ I and II  will be waived and the candidates will be required to 
take Parts I I I  and IV only. Commencing with 1919, candidates 
for Associateship will be expected to pass in all four Parts of tho 
Syllabus. 

SYLLABUS 01~ EXA3~IN&TIONS° 

For Enrollment as Assodate. 
Part I: 

1. Elementary .algebra up to and including the binomial 
theorem. 

2. Elementary plane trigonometry including the use of 
logarithms. 

3. Elementary plane analytical geometry. 
4. Double entry bookkeeping. 

Part I I  : 
1. Advanced algebra. '~ 
2. Elementary differential and integral calculus. 
3. Elementary calculus of finite differences. 
4. Theory of probability and least squares. 

Part III: 
1. Compound interest and annuities-certain. 
2. Theery of statistics. 
3. Elements of the theory of life annuities and assurances, in- 

cluding the calculation of premiums and reserves for the 
simpler forms of policy. 

4. Elements of economics. 
Part IV:  

1. Practical problems in statistics. 
2. Policy forms and undelwHgng practice in casualty insur- 

ance, viz. : Personal accident, health, liability, workmen's 
compensation, fidelity, surety, plate glass, steam boiler, 
burglary, fly wheel, automobile, workmen's collective, 
credit. 

3. Practical problems in insurance accounting and statistics, 
including the vreparation of annual statements. 

4. Insurance law, including the more important statutes of fl~e 
United States and Canada relating to casualty insurance. 
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For Adm~.ssion oz Fellow. 
Part I :  

1. Calculation of premiums and reserves for accident, sickness, 
workmen's compensation and other branches of casualty 
insurance. 

2. Inspection of risks; adjustment and settlement of claims. 
3. Investments of insurance companies. 
4. Current problems in workmen's compensation and other 

branches of casualty insurance 
Part I I :  

1. Principles and history of social insurance. 
2. Compilation and use of census or other government statis- 

tics relating to population, mortality, invalidity, sickness, 
unemployment, old age and allied matters. 

S. Systems of invalidity, old age and unemployment insurance. 
4. Calculation of premiums for and valuation of pension funds. 

A copy of a pamphlet entitled "Recommendations for Study in 
Connection with the Examinations of the Casualty Actuarial and 
Statistical Society of America" may be obtained upon application 
to the Secretary. 
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EXAMINATIONS OF THE SOCIETY. 

CO~mTT~E O~ EXAm~ATI0~S. 

G. F. ~ICHELBACHER (CHAIR~[AIV) 
CIIARLES S. FORBES EDWI~ W. KOPF 
BUR~ITT A. HImT J A ~ S  D. MADDRILL 

EXAMINATION FOR ENROLLMENT AS ASSOCIATE. 

HELD Old! MAY 2~ 1917. 

PART IlL FIRST PAPER. 

Time Allowed, Three Hours. 

1. (a) If  i and d are corresponding effective rates of interest 
and discount; ] and f the corresponding nominal rates of interest 
and discount convertible m times a year; and 8 and $' the corre- 
sponding forces of interest and discount; prove that (1) i - -  d ~ id; 
(2)i--f=]f/m; (3) ~ - - v = o .  

(b) If  a be the value of an annuity-certMn to continue for 
years, and b the value of an annuity-certain to continue for 2n 
years, find the rate of interest assumed in terms of a and b. 

2. (a) What is (1) "cumulative error";  (2) "compensating 
error" ? 

(b) Define "probable error." 
3. Obtain the following formule and give verbal explanations: 

(a) A~ = v - dax; 

4. (a) Define " m e a n  deviation" of a series. 
(b) What is " s k e w n e s s " ?  Give Pearson's measure of skewness. 
5. (a) Prove that in the discharge of a loan the payments of 

principal conLMned in successive equal payments made at equal 
intervals are in geometric ratio. 

(b) Using the binomial theorem, compute to the nearest fourth 
significant figure, the nominal rate of interest convertible 52 times 
a year at an effective rate of 5 per cent. per annum. 
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6. Is the following statement true of all industries ? "The cost 
of Workmen's Compensation is assessed in the first instance 
against the employer or the industry; it is then shifted to the con- 
sumer and in this way is paid by society at large." Name at 
least one industry for which this law does not hold and explain 
why it does not hold. 

7. A weekly payment annuity t~ble for compound interest of 4 
per cent. per annum is computed for weekly periods up to 416 weeks, 
by successively adding fractional powers of v which have been defer- 
mined from correct annual values on the incorrect assumption of 
linear variation between annual values. Calculate the error in the 
tabular value for 416 weeks, given ]5=~---.03924, v--~-.96154 and 
vs=.73069.  

8. (a) Give formula for the following benefit, payable momently 
and limited to 66-~ in any year: 

30 each year until death or remarriage of widow aged 40 
25 each year until death of parent aged 65 
10 each year, becoming 15 in event of wido#'s death, pay- 

able until age 18 to each of t~o children aged 12 and 15. 
(b) Indicate how you would calculate the most complicated 

term in your formula, given only the necessary tables of mortality 
and of combined mortality and remarriage. 

P ~ T  III.  SECOND PAPv.m 

Time Allowed, Three Hours. 

9. (a) How would you form a f~ble of numbers of widows 
living not remarried given a mortality table applicable to widows 
and a table of annual rates of remarriage of widows ? Give formula. 

(b) Given such a table, how would you use it to determine the 
present value of a benefit of $1 a week payable to a widow for 312 
weeks or until prior death or remarriage ? 

10. Distinguish between: 
(a) "Economic" problems and "social" problems. 
(b) Poverty and pauperism. 

11. Prove that the value of a life annuity is less than the value 
of an annuity-certain for the term of the curta~e erpecta~ion. 

12. What does the following formula represent? 

Define each term. Give an example of the application of the 
formula to casualty insurance practice. 
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13. (a) If  a p0pulatio~ consists of I~ persons of age x, l~+1 of 
age z -[- 1, and so on down to the extremity of life, show that the 
total fund to be raised to provide an insurance of unity on the 
death of each person is l~,(a~ --~ A~). 

(b) Define force of mortality and derive an expression for it. 
14. (a) Prove A ~ t ~  ( ] / i ) (C- -K)  by general reasoning; 

C being the redemption price, K the present value of C, ] the ratio 
of annual dividend to C, i the effective rate of interest earned per 
annum, and A the present value of the security. 

(b) Discuss and illustr.ate the applicability of this formula with 
or without modification to intervals other than annual and to cases 
where interest is convertible with different frequency from that of 
dividend payment. 

15. (a) What influences affect the "marginal desirability" of 
money ? 

(b) State Gresham's Law. 
16. The actual number of weeks in our calendar year is 52.1775. 

The effective rate of interest being 4 per cent. per annum, and each 
payment being made at the end of the week, calculate the error 
committed in the usual assumption of 52 weeks to the year in the 
valuation of a series of 312 weekly payments certain of $10 each. 

Given 52d root of 1.04~1.000754529 and 52.1775th root of 
1.04 ~ 1.000752105, and the following logarithms: 

log. 104 ~ 2.01703334 
log. 79031 ~4.897797 
log. 79032 ~ 4.897803 
log. 79094~ 4.898144 
log. 79095 ~4.898149 

HELD 01~ ~AY 3, 1917.  

PART IV. FII~ST PAPER. 

Time Allowed, Three Hours. 

1. (a) What are the first five important heads of the convention 
form of annual statement blank for miscellaneous lines of business ? 

(b) What should the total amount of ledger assets at the close 
of any year balance with? State the factors which prove such 
balance. 

2. Illustrate graphically and dis.cuss the facts shown in the fol- 
lowing table: 
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NU~fBER AND PERCENTAGE 0~ POVERTY CASES ASSIGNED TO SPv.CII~IED C&USES. 
Char~#,y Organ~za~o~ ~ocie~,y o1' . . . . . . . . . . . . . . . . . . . . . . . . . .  

Cause of Poverty. Number of Case~. Per cent. of Total,  

U n e m p l o y m e n t  . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 7 3  3 0 . 2  

S i c k n e s s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1268  20 .5  

I n s a n i t y  o f  B r e a d w i n n e r  . . . . . . . . . . . . . .  5 1  .8 

A c c i d e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 8  3 .4  

I n s u f f i c i e n t  E a r n i n g s  . . . . . . . . . . . . . . . . . . .  4 5 1  7.3 

A l c o h o l i s m  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700  11.3  

P h y s i c a l  D e f e c t s  . . . . . . . . . . . . . . . . . . . . . . . .  5 2 5  8 .4  

O t h e r  C a u s e s  . . . . . . . . . . . . . . . . . . . . . . . . . .  1121  18.1  

A l l  C a u s e s  . . . . . . . . . . . . . . . . . . . . . . . . .  6 1 9 7  1 0 0 . 0  

3. Describe briefly the general provisions of any insurance law 
with reference to special deposits by casualty companies. What is 
the prac4ical value of these deposits in protecting policyholders in 
the event of liquidation of the company ? 

4. (a) Discuss the isslmnce of accident policies in the following 
cases of physical impairment: (1) diabetes; (2) hernia; (3) re- 
cent dislocation of shoulder; (4) right hand off; and of health 
policies in the following cases: (5) family history of insanity; 
(6) tonsilitis; (7) ulcer of stomach ; (8) appendicitis. 

(b) Assign to proper personal accident classification as "Ordi- 
nary," "Medium," "Preferred," "Extra Preferred," etc. : (1) city 
fireman; (2) physician and surgeon; (3) automobile tester on 
road; (4) shipping clerk not handling goods; (5) civil engineer, 
surveyor; (6) dancing teacher, a--male; b--female; (7) police 
patrolman; (8) street railroad motorman; (9) pawnbroker; (10) 
driver of coal wagon. 

5. Discuss the following points in table structure: 
(a) What are the characteristics of a satisfactory Cable 

heading ? 
(b) Shall vertical totals be placed at the top or bottom of 

columns ? 
(c) Shall horizontal Corals be placed at the left or right 

hand side of a table ? 
(d) What is the practical advantage of placing the most 

recent year at the top of columns or at the left hand 
side of a table, having remaining years follow in a 
series in decreasing order ? 

6. (a) State briefly several standard provisions of accident 
policies. 

(b) Draft a provision for an accident policy protecting the 
issuing company in event of war. 

7. Explain briefly ¢he application of "Cost Accounting" to Cas- 
ualty Insurance. 

8. (a) What is the usual extent of coverage in boiler or fly- 
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wheel insurance; if the total amount recoverable is limited, how 
is the idemnity distributed ? 

(b) State two standard exclusions common to boiler and fly- 
wheel insurance. 

(c) How is the premium dollar divided, approximately, in 
boiler insurance ? 

PART IV. SECOND PAPER. 

Time Allowed, Three Sours. 

9. Answer one of the following : 
(a) Describe the International Association of Industrial 

Accident Boards and Commissions' classification of 
industries and of industrial accidents. 

(b) What publications of the United States Bureau of the 
Census are of special value in the work of the cas- 
ualty and social insurance statistician ? Why ? 

(c) Describe one of the leading publications of the past 
year by the United States Bureau of Labor Statistics 
or by any State Bureau of Labor or Industrial Acci- 
dent Statistics. 

10. (a) Compare premium rates for insurance of plate glass for 
windows (1) on basement or grade floor; (2) on first floor above 
this; (3) on floors above these. What, in round numbers, would 
be a fair going rate for a window 5 ft. x 7 ft. on the grade floor ? 

(b) Discuss the issuance of plate glass insurance on the follow- 
ing: (1) show cases; (2) bent glass; (3) mirrors; (4) cathedral 
glass. 

11. (a) Explain in detail the method of computing the " n o t  
admitted assets" under the special deposit schedule of the ,~nual 
statement. 

(b) Why are these assets disallowed? 
12. (a) Define burglary as indemnified. 
(b) Discuss the "permissible vacancy" provision in a residence 

burglary policy. 
(c) Discuss the s~atistica] situation with regard to rate making 

in burglary insurance. 
13. Give an outline of any Workmen's Compensation Act with 

which you are familiar. 
14. Sketch the form, title, box headings and stub headings for 

a table to show: 
('a) Number of males unemployed, both wholly and part- 

time, and classified by industry and occupation of 
usual employment and by duration of unemploy- 
ment. 
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(b) What classification of industries and occupations would 
you use ? What are the chief features of this classi- 
fication ? 

15. (a) Define accident as indemnified under ordinary personal 
accident policies. 

(b) Discuss conditions in ~he application ~hat void an accident 
policy. 

16. On December 31, 1916, the books of ~he A. B. Insurance 
Company disclosed the following Accounts and Balances: 

Capital  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 500,000 
Inves tmen t s - -S tocks  and Bonds . . . . . . . . . . . . . . . . .  2,000,000 
Surplus  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450,000 
:~nterest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79,000 
Profit  and Loss a / e  (Or. Balance) . . . . . . . . . . . . . . . .  1,350,500 
Accrued In te res t  on Stocks and Bonds . . . . . . . . . . .  25,000 
Commissions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cash Balance in Banks  . . . . . . . . . . . . . . . . . . . . . . . . .  309,500 
Premiums  Wr i t t en  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,375,000 
Losses and Loss :Expenses . . . . . . . . . . . . . . . . . . . . . . .  112,500 
Salaries and Traveling . . . . . . . . . . . . . . . . . . . . . . . . .  228,150 
Inspect ions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75,000 
Taxes, Licenses and :Fees . . . . . . . . . . . . . . . . . . . . . . .  37,000 
General Expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,165 
Cash on Hand  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,165 
Bad Debts-- -Premiums Uncollectible . . . . . . . . . . . . . .  685 
Premiums  Outs tanding . . . . . . . . . . . . . . . . . . . . . . . . . .  402,835 

From the above prepare, (1) Trial Balance, supplying the miss- 
ing amount, (2) Profit and Loss Account, (3) Balance Sheet. 

EXA]~INATIOIq FOR ADMISSI01q AS FELLOW. 

HELD ON !~AY 2, 1917. 

PART I. FIRST PAP~m 

Time Allowed, Three Hours. 

1. (a) Explain what is meant by the amortization of bonds. 
(b) Give your reasons as to whether or not it is good practice 

for a life insurance company to value its securities on an amortdzed 
basis. Does the same reasoning apply to a Casualty Insurance 
Company ? Why ? 
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2. A company writing Compensation business with all its policies 
running for one year, observes, in making up its annual statement 
at ~ e  end of the year, that the 'business in force expires approxi- 
mutely evenly throughout the year except for January. It  is noticed 
that the gross premiums upon policies expiring in January are 
$290,000 and that the gross premiums on policies expiring in the 
other eleven months are approximately $50,000 for each month. 
The company computes its Unearned Premium Reserve on the fifty 
per cent. basis. What difference would there be in the total calcu- 
lated liabilities of the company if it reserved for fts policies accord- 
ing to their actual unexpired terms, i. e., upon the so-called semi- 
monthly basis. 

3. (.a) Discuss the propriety of the use of the "insurable horse 
power" as the basis for the classification and rating of private 
pleasure automobiles. 

(b) Give at least three reasons why automobile liability rates 
should be higher for certain territories of the United States than 
for others. 

4. Discu~ the proposed liability reserve law adopted by the Con- 
vention of Insurance Commissioners ; name its principal provisions ; 
criticize it, first, from a s~andpeint of application to existing busi- 
ness, second, from a standpoint of adequacy, and third, from a 
standpoint of elasticity. Does it meet the special reserve situation 
with ~vhich the companies are now confronted ? 

5. Define the following terms: (1) First Mortgage Bonds; (B) 
General Mortgage Bonds; (3) Collateral Trust Bonds; (4) Deben- 
tures; (5) Prderred Stock; (6) Common Stock; (7) Equipment 
Notes. 

6. A company transacting compensation business in all of the 
Compensation States is called upon ~o estimate a reserve for its 
outstanding losses on this class of business at December 31, 1916, 
same to be filed January 15, 1917. Give three reasons why a load- 
ing should .be added to the estimates. 

7. Suppose a policyholder has a General Liability ])olicy cover- 
ing a department store the premium based in part upon the wages 
earned by all employees (except drivers enumerated in a concurrent 
teams policy) and suppose that such policyholder also has a Con- 
current Teams Policy the premium of which is computed upon the 
basis of wages paid to drivers. On a busy Saturday a man is taken 
from behind the counter to help a driver of one of the teams. This 
man is injured away from the premises by reason of the horse run- 
ning away and overturning the vehicle upon which he is working 
and as a result of his injury he collects damages from the employer. 
To which policy (General Liability or Teams) should the loss be 
charged ? Give reason for your answer. 

8. Explain the difference between the so-called Schedule P and 
Supplementary Schedule P called for in the annual statement of 
companies transacting Liability and V~orkmen's Compensation 
Insurance. 
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PAIIT I. SECOND PAPER. 

Time Allowed, Three 1~ours. 

9. In computing Liability Loss Reserves, unalloeated claim ex- 
penses such as witness fees, salaries and expenses of adjusters and 
field men, rents, stationery, etc., are included in the "Losses Paid." 
In your opinion should these items be included or excluded; state 
reasons supporting your opinion. 

10. What are the two fundamental points of difference between 
the liability of an employer for injury suffered by his employee 
in the course of his employment under the rules of the Common 
Law and under a Workmen's Compensation Law ? 

11. What are index numbers? How are they constructed? 
Theoretically is it possible to construct an index number to show 
the trend of the severity of accidents in an industry over a period 
of years? If  so, how would you proceed to establish such series 
of index numbers ? 

12. In purchasing Municipal Securities, what information should 
one obtain before reaching a decision ? 

13. Give the principal defenses available to the employer at 
Common Law (when not changed by. statute) in a suit brought 
by his employee for damages on account of injury sustained in 
the course of his employment. State how and to what extent 
these defenses have been rendered unavailable by most of the 
Compensation Laws. 

14. Discuss briefly the following questions of Experience Rating: 
(a) Which is preferable under existing competitive condi- 

tions, Prospective or Retrospective rating ? 
(b) Are payroll and premium limitations necessary in the 

determination of the eligibility of a risk to be experi- 
ence rated ? Why ? 

(c) Do you believe it is feasible %o ignore ~he death and 
total permanent disability cases in the experience of 
individual risks and to spread the cost of these cases 
over the entire industry? If so, how would you 
accomplish this end ? 

15. What in general is the difference between the accidental in- 
juries covered by a Liability Policy and those covered by a Personal 
Accident Policy ? 

16. (a) Conunent on the compensation of occupational disease. 
(b) State your views on the relative desirability of covering all 

occupational diseases in comparison with the compensa.tion of a list 
of specific diseases. 

(c) Men~ion two States which compensate occupational disease. 
Point out in each case the provision of the Compensation Law 
which permits the inclusion of occupational disease. 
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HELD ON ~AY 3, 1917. 
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PART II. FIRSW PAreR. 

Time Allowed, Three ]=[ours. 

Note: In accordance with Rule 8 of the rules regarding examina- 
tions for admission to the Society, candidates who are to be exam- 
ined in Part II  of the Fellowship examinations are required to 
write on only three of the four prescribed topics, in order to obtain 
full credit. For this reason, the examination questions are so 
arranged that it will be possible for the candidate to choose three 
of the four topics for his examination. A choice of topics is bind- 
ing for both morning and afternoon papers, that is to say, if you 
choose as the subjects for your examination topics 1, 2 and 3, you 
must be careful to limit yourself to the questions on these topics 
both in the morning and afternoon examinations. 

TOPIC 1. 

PRINCIPLES AND HISTORY OF SOCIAL INSURANCE. 

1: Discuss briefly invo of the following subjects: 
(a) Social Insurance and Philanthropy. 
(b) Social Insurance and Prevention. 
(c) Social Insurance and Destitution. 

2. (a) Describe the various forms of social insurance. 
(b) Which country has a complete social insurance scheme? 
(c) ~Vhat forms of social insurance have been adopted ia the 

United States? 
(d) In your opinion, is social insurance at variance with Amer- 

ican ideals ? 
TOPIC 2. 

COI%IPILATIOI~ AND USE OF CENSUS OR OTHER ~OVERNI%IENT 
STATISTICS RELATING TO POPULATION~ ]~ORTALITY, 

INVALIDITY~ SICKNESS, UNE~iPLOYq%IENT, OLD 
AGE AND ALLIED ]V[ATTERS. 

3. (a) Give a brief historical sketch of morbidity statistics. 
(b) Describe in s~me detail one of the following: 

Wa~son's Manchester Unity Tables, 1893-1897. 
Mayet's "Ortskrankenkasse ffir Leipzig und Umgegend" 

Tables, 1887-1905. 
Bleicher's Frankfur~ Tables, 1896. 
Moser's Swiss Morbidity Table. 
Billings' United States Morbidity Tables, 1880 and 1890. 

4. Outline an office and field inquiry int~ the statistical facts 
21 
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of sickness, its nature, frequency and duration during a calendar 
year in a Sta%e, assuming that the following opportunities for 
gathering data exist: 

(a) Enumeration of the sick and the well in the general 
community. 

(b) Records of hospitals, sanatoria and other medical insti- 
tutions. 

(v) Health department and accident board records, of 
dea.~hs, sickness and accidents. 

(d) Insurance experience in the prescribed area. 

TOPIC 3. 

SYSTEMS OF INVALIDITY, OLD AGE AND UNE~IPLOYIXIENT 
INSURANCE. 

5. (a) What are the various forms of unemployment insurance 
in existence ? 

(b) Discuss the relative merits of two unemployment insurance 
schemes. 

(c) What bearing has the Labor Exchange on ~he question of 
unemployment insnrance ? 

6. 0ut]ine briefly the benefit provisions of what you would term 
a well balanced health insurance bill. 

TOPIC 4. 

CALCULATION OF PREMIUMS FOR AND VALUATION OF PENSION 
FUNDS. 

7. Derive formula in commutation symbols for the annual con- 
~ribution for a sick benefi% to age 65 and life annuity thereafter. 

8. (a) What is the so-called Pension Method? 
(b) Sta~e briefly the advantages of: 

(1) The contributory system of pensions. 
(2) The non-contributory system of pensions. 

PA~  II. S~COND PAP~. 

Time Allowed, Three Hours. 

TOPIC 1. 

P~NC~r~S AND HISTORY OF SOCIAL INSURANCE. 
9. Relate the circumstances leading to and %he results of the 

codification of the social insurance laws of Germany in 1911. 
10. (a) Discuss Che relative desirability of" 

(1) A voluntary social insurance plan subsidized by the 
government. 
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(2) A compulsory social insurance plan. 
(b) Discuss the danger of "adverse selection" in a compulsory 

social insurance plan. 
TOPIC 2. 

COi~[PILATION AND USE OF CENSUS OR OTHER GOVERNMENT 
STATISTICS RELATING TO FOPULATION, MORTALITY~ 

INVALIDITY~ SICKNESS, UNE~%IPLOYMENT, OLD 
AGE AND ALLIED MATTERS. 

11. (a) Define: 
(1) Mortality. 
(2) Morbidity. 
(3) Morbility. 
(4) Lethality. 

(b) What s~tistical reasons are there for distinguishing sick- 
ness experience by (~) sex, (b) age and (c) occupation or indus- 
try class ? 

12. Given the sickness and mortality experience of insurance 
societies within, say, a State, how would you proceed in compiling 
a morbidity table for the entire State, assuming the membership of 
the societies to be fairly representative of the insurable population ? 

TOPIC 3. 

SYSTEMS OF INVALIDITY, OLD AGE AND UNEMPLOY~IENT 
INSURANCE. 

13. What data would you require as the basis for an actuarial 
calculation of the cost of : 

(a) Old Age pensions. 
(b) Unemployment insurance. 

14. Give a brief outline of the administration of the health insur- 
ance section of the National Insurance Act of Great Britain. 

TOPIC 4. 

CALCULATION OF PREI%IIUI%IS FOR AND VALUATION OF PENSION 
FUNDS. 

15. (a) ttow would you estimate the annual cost of a pension 
and retirement plan ]0roviding the following benefits: 

(1) An allowance for temporary or permanent disability. 
(2) An allowance to dependent relatives at death. 
(3) An Old Age pension. 

(b) What interest, mortality and withdrawal rates would you 
assume ? 
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