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MORE CASUALTY ACTUARIES ARE NEEDED 

PRESIDENTIAL ADDRESS BY J .  M. CAHILL 

For  years prior to December 7, 1941, this country remained oblivious of 
and grievously unprepared for what was ahead. Let us hope that our gov- 
ernment is not repeating the same mistake today in the face of obvious 
dangers. I wonder, however, if we are not face to face with a somewhat 
analogous situation in the casualty insurance business where we neither 
have nor are training enough technical experts to cope with the current 
situation and the ratemaking problems ahead. 

Following the SEUA decision in 1944, there was the tremendous task of 
draf t ing appropriate legislation throughout the country to continue st,:te 
regulation of the insurance business. This was largely handled by lawyers 
in the industry and by insurance department officials. The work of lawyers 
will not diminish for years to come because there unquestionably will be 
the flood of litigation predicted by the late Chief Justice Stone in his 
minority opinion at the time of the SEUA decision. 

The rate regulatory statutes have largely been enacted, however, and the 
problem of functioning thereunder now devolves primarily on ratemaking 
experts. Whereas even ten years ago casualty actuaries were considered an 
unnecessary luxury in most companies, today they are a necessity, not only 
in rating organizations and companies that make their own independent 
filings, but also in other companies with any substantial premium volume 
and in insurance departments. Under the newly enacted rate regulatory 
statutes, whether of the prior approval, subsequent disapproval or other 

• tyPe, the insurance departments have the obligation of ascertaining that 
the rate filings in effect produce results that are not in conflict with the 
requirements of the statutes. This analysis work can best be performed 
by individuals with an adequate knowledge of ratemaking principles and 
methods. Actual experience has demonstrated that this is a field for casualty 
actuaries. 

It  may be worthwhile to explain more specifically the changes in the 
ratemaking situation in the casualty insurance business which have occurred 
in recent years. Prior to t h e  enactment in the years since 1944 of rate 
regulatory statutes which now apply for all kinds of casualty insurance in 
all states and territories except three - Idaho, Oklahoma and W e s t V i r g i n i a -  
there were few states that regulated the rates for casualty insurance other 

1 
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than workmen's compensation insurance. This meant, then, that  the com- 
panies were very much on their own so far  as ratemaking procedures were 
concerned, and judgment could be freely exercised to whatever extent was 
deemed desirable in establishing either manual rates or adjusted rates for 
individual risks. Although there was a keen competitive market, chaotic 
conditions did not result because a number of rating organizations had 
been established by some of the leading companies on a voluntary associa- 
tion basis. This did not constitute any monopoly situation because the 
premium volume written by the companies that  were members of such 
bureaus represented, in most instances, only a minority of the total premium 
volume for the particular kind of insurance. 

With the enactment of rate regulatory laws, rate filings with the state 
supervisory authorities together with supporting information therefor are 
generally required. The ratemaking standards of the statutes must be met 
through the use of rat ing procedures submitted to and accepted by the 
supervisory authorities. Judgment cannot be freely exercised as in the past 
but, instead, an equally satisfactory rating result must be achieved through 
the use of the more standardized procedures established for this purpose. 

I t  is generally provided in rate regulatory statutes that rates shall not 
be excessive, inadequate or unfairly discriminatory. The manner in which 
such rates shall be determined is not specifically prescribed but, instead, 
the various factors which shall be taken into account are outlined. For  
example, in the All Industry Bill the following are listed: 

"Due consideration shall be given to past and prospective loss 
experience wi thin  and outside this state, to catastrophe haz- 
ards, i f  any, to a reasonable margin for underwrit ing profit 
and contingencies, to 'dividends, savings or unabsorbed pre- 
mium deposits allowed or returned by insurers to their policy- 
holders, members or subscribers, to past and prospective ex- 
penses both countrywide and those specially applicable to this 
state, and to all other relevant factors within and outside this 
state." 

In addition, provision is made for permissible variation in expense provi- 
sions between insurers or groups of insurers, for the establishmen.t of 
classification rates and minimum premiums, and for rat ing plans reflecting 
variations in hazards or expense provisions. Most statutes state that 
uniformity of rates among insurers is neither required nor prohibited. 

To supply the trained technical talent needed to think out and develop 
sound, up-to-date rating methods and to provide the insurance departments 
with the rat ing experts they require to make the proper review of filings 
will be a formidable task, but one which must be faced now and not at 
some indefinite date in the future. Now is the time to direct the attention 
of company and rat ing organization executives to the fact  that capable 
young men and women should be hired for training as casualty actuaries 
and that these professional people should be encouraged to make rapid 
progress and be rewarded accordingly. Only by getting such an apprentice- 
ship program promptly under way can the casualty insurance industry hope 
to cope with the practical situation facing it in the years immediately ahead. 
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Addition of such personnel will not necessarily mean an increase in 
operating costs. Technicians by nature can figure out ways of accomplishing 
results in a simpler and more straightforward manner, thus reducing 
expenses. The high clerical costs of today make it more essential than ever 
to simplify and mechanize operations in the insurance business if the com- 
panies are to be able to operate on the present expense percentages which 
were established in prewar days before inflation raised havoc with both 
loss and expense costs. 

The following are only a few of many matters that  need attention in 
the casualty insurance business. I t  would be extremely helpful from every 
standpoint if there were available a sufficient number of experienced casualty 
actuaries and statisticians to thoroughly investigate and analyze these 
problems so as to bring about improvements. The casualty insurance busi- 
ness is a dynamic one, subject to rapid changes in conditions and demands, 
and it must keep abreast of the times with desirable changes if the needs 
of the insurance buying public are to be met. 

(a) Statistical plans and compilation methods which will furnish all 
essential statistics for ratemaking and analysis purposes without 
either unnecessary detail, heavy expense or delay. 

(b) Manual ratemaking methods. 

(c) Loss ratio studies by size of risk. 

(d) Expense studies by size of risk for the purpose of developing and 
supporting expense constants and gradation of expense by size of 
risk where such are justified. 

(e) Studies leading to more accurate methods of applying expense load- 
ings. For  example, possibly in workmen's compensation ratemaking 
more accurate rates would be produced if a portion of the expense 
loading were a function of the payroll exposure. 

(f)  The development of adequate systems of rat ing plans which will 
produce more accurate rates and premiums for eligible risks through 
merit  rating. 

(g) Constant attention to operating practices to keep procedures on as 
simple and non-costly a basis as possible through mechanization and 
other means. 

(h) The development and rat ing of broader policy provisions of the 
comprehensive all-risk type. 

(i) Modernization of the annual statement blank. 

(j) Methods of compiling accurate loss reserves for both solvency and 
ratemaking purposes. 

(k) Studies of excess limits tables. 

The ratemaking and operating methods in the casualty insurance business 
are not perfect by any means, but progress has steadily been made and 
it is certain that the casualty insurance industry would not be so far  along 
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and so successful except for its casualty actuaries. More of them are needed 
to cope with the present volume of work, to solve present and future 
problems, and to supply new fields that will have a demand for  technicians. 
In addition to the present demand for actuarial talent within the casualty 
insurance industry and from insurance departments, there are signs of 
some interest on the part  of the fire insurance industry in acquiring the 
services of ratemaking experts with experience in the casualty insurance 
field. 

I hope that  all of you have read that entertaining book "Slightly Perfect" 
about the escapades of a life insurance actuary which was written some 
years ago by George Malcolm-Smith whom I knew in college and later at 
the Travelers. I f  you have not read the book, you may have seen either 
.the musical comedy or the movie "Are You With I t"  based on the book. 
Although both the story and the leading character are wonderful, I must 
:state that he and his antics are not representative of the people who are 
.casualty actuaries. To be a successful casualty actuary requires knowledge 
.of mathematical and statistical methods, but one does not need to be a 
:mathematical genius. The ideal qualifications for a potential casualty actuary 
are  a good working knowledge of mathematics, common sense, the ability 
to meet people easily, and the ability to explain complicated matters clearly 
and simply. It  must be second nature to understand facts and figures 
because such data provide the foundation for the ratemaking that the 
casualty actuary does. 

Up to this point, I have tried to call attention to the great  need for 
augmenting the number of actuaries in the casualty insurance business 
and to cite fields where much worthwhile work can be done by such techni- 
cians for the permanent good of the business. It  might be well to comment 
also on why young people should be interested in entering this field. There 
is no question but that  there is a world of opportunity ahead for those 
who are capable, ambitious and aggressive. The casualty insurance premium 
volume is increasing steadily and rapidly, and there are many unexplored 
areas of coverages which will become important when developed. The present 
executives in the business are overburdened with work and will welcome 
the younger men who show the ability to take over and handle important 
duties satisfactorily, There is no desire on the part  of executives to retard 
the young people coming along but, instead, there is a great need for 
capable, thorough workers who can produce a finished product and not 
merely assemble the ingredients for final decision by someone else. 

One of the ways in which a considerable knowledge of the business, 
together with some prestige, can be quickly acquired is by passing the 
examinations of this Society and becoming first an Associate and then a 
Fellow. All of the younger people in the actuarial departments of companies 
and of rat ing organizations, or who are engaged in reviewing rate filings 
in insurance departments, should be interested in and encouraged to t ry 
to become members of this Society. Those who succeed in passing the 
examinations will get a competitive jump on fellow employees in their field 
and will have the opportunity to become the casualty insurance executives 
of the future. 
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With increasing frequency, I, and undoubtedly others, am asked for  
the names of casualty actuaries who might be available to accept important 
positions in the industry. I t  is embarrassing indeed not to be able to 
respond to such inquiries in an adequate manner. Years ago, there always 
were young Fellows and Associates who would have been available for 
this purpose, and they would have jumped at opportunities such as those 
which now almost go begging. I t  is no exaggeration to say that we are in 
a bull market for casualty actuaries. The supply must be brought into 
balance with the demand as promptly as possible to avoid serious conse- 
quences in the ifisurance business. 

Please do your part  by encouraging young people to enter this field 
and to become members of this Society as evidence that they have the 
ability to move ahead. To help accomplish this objective, the Council of 
the Society recently authorized the appointment of a Committee on Develop- 
ment to which the following members have been appointed: 

Harry  V. Williams (Chairman) 
John W. Carleton 
Clarence A. Kulp 
Sydney D. Pinney 
Seymour E. Smith 

This Committee will welcome, I am sure, your suggestions as to ways 
a.nd means of increasing as quickly as possible the number of qualified 
casualty actuaries in this country. 
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N E W  YORK COMPENSATION RATE MAKING 

BY 

ROGER A. JOHNSON JR. 

At the November 1939 meeting, a paper  entitled "The Practice of Work- 
men's  Compensation Rate Making as I l lustrated by the 1939 Revision of 
New York Rates"  was presented by Mr. C. M. Graham. In 1940, the wri ter  
presented a short  paper  discussing changes which had taken place in the 
1940 revision. 

Since that  t ime a lot of water  has passed over the dam and the present  
ra te  making procedure, part icularly with the 1948 changes, is ra ther  differ- 
ent. I t  would seem timely to br ing things up to date. 

I. 1951 to 1946 
From 1941 to 1946, the New York Compensation rates were revised 

annually to reflect (1) the experience of the latest composite policy year, 
(2) law amendments passed by the New York Legislature, (3) increases 
in the Workmen's  Compensation Board assessment factor, and (4) exclusion 
of the Security Funds factor  in 1944 because the stock Security Fund 
had reached its s ta tu tory  requirement.  

A. Revised Rate Making Procedure 
Late in 1943, the subject of revising the rate  making procedure to 

minimize the results of the abnormal experience due to war  contracts, 
the dislocations of industry due to wart ime activity, and the shortage 
of trained personnel in the offices of the carriers,  had been under discus- 
sion in the National  Council on Compensation Insurance as well as in 
the Compensation Insurance Rat ing Board. The National Council for-  
warded a proposal to revise the determination of classification rates, 
s ta t ing tha t  it was necessitated by the following considerations: 

(1) The fact  tha t  the then present  rate  making procedurcs were not 
sufficiently responsive to the great  difference between conditions being 
encountered and those reflected in the experience which normally would 
have been used. 

(2) The difficulties encountered by carr iers  and ra t ing  organizations 
in mainta ining a complete statistical program. 

(3) The unsat isfactory manner  in which the contingency loading 
p rogram was operating. 

The following revised rate  making procedure, corresponding to the 
National Council proposal except for  amendments to reflect New York Con- 
ditions, was adopted to become effective with the July 1, 1944 rate revision : 

(1) Determine the ra te  level f rom the latest composite year  3uly to 
June. (No change.) 
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(2) Discontinue the National Council Premium and Loss Exhibit, 
industry group rate levels, and projection factors. 

(3) Compile the classification experience exhibits using the two latest 
available policy years of experience. (1940 and 1941 at the 1944 rate 
revision.) Modify actual incurred losses only by law amendment and 
development factors, and adjust medical losses for ex-medical coverage. 

Development factors from the preceding rate revision (based on a 
greater number of years of experience) were to be used, thus intro- 
ducing stability and avoiding the erratic swings which had developed 
in the past under the National Council method of computing develop- 
ment factors. 

(4) Formula rate against the underlying pure premiums without 
adjustment, using the National Council credibility criteria. 

(5) Apply a final correction factor to the selected pure premiums in 
order to reproduce the adopted rate level. 

(6) Discontinue the contingency factor program. 

On the recommendation of the Classification and Rating Committee, a 20% 
limitation was imposed on the change of the selected pure premium from the 
underlying in order to avoid radical changes which might result from the 
substitution of a two year for a five year experience period. 

B. Minimum Premiums 

Effective July 1, 1942, the minimum premium procedure, which had 
been under attack for some time, was revised as follows: 

(1) Except for certain special classifications, no minimum premium 
shall exceed $100. (This particularly affected the contracting classifica- 
tions.) 

(2) The minimum premium corresponding to the governing classifica- 
tion shall be the minimum premium for the policy (instead of the aver- 
age of the two highest classes shown in the policy). 

Various suggestions for amending the minimum premium formula 
were studied, but no change therein was adopted. 

C. Elimination of Overtime Wages-Wartime Emergency 

Our entrance into the war brought about considerable increase in over- 
time labor and it was generally recognized that premium wages paid for 
overtime do not accurately measure the exposure. Since this seemed to 
be a national problem, a Special Committee on Overtime Wages was 
appointed by the National Council to study the subject. 

After  much study, this Committee reported that the best interests of 
the business required recognition of the situation and that reduction or 
elimination of overtime remuneration would stabilize future rate making 
as well as afford current relief. 

In New York, after  reflecting on the additional audit problems which 
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would be created by such a program, the Rat ing Board, in November 1943, 
filed a plan providing for  excluding all wages earned in excess of normal 
rates  of pay in the calculation of premium, provided the assured mainta ins  
books and records which show such overtime wages separately,  both by indi- 
vidual employee and by classification. This proposal became effective Janu-  
a ry  1, 1944 as a war t ime emergency measure but  is still in effect. 

D. Payroll Limitation 
The question of the proper  base for  premium computation purposes is an 

old one and much has been said and wr i t ten  on the subject. I t  is generally 
conceded tha t  a man-hour basis would most accurately measure the exposure 
to hazard, thus e l iminat ing all questions of overtime, vacation, sickness, 
bonus or inflated wages, but  the pract ical  difficulties to be overcome in (1) 
determining man-hours on audi t  since few employers keep suitable records 
and (2) in convert ing our present  rates  and experience to a man-hour basis 
are, to all intents  and purposes, insurmountable.  

The payroll  base, although more complicated in recent years  by the elimi- 
nation of overtime, has generally worked out well over a long period. There 
are, however, cer tain types of individuals, whose unusually high remunera-  
tion cannot be defended on any grounds as a true measure of the hazard in- 
volved. A specialty salesman, working on salary and commission total ing 
$20,000 or more can hardly  be considered a worse r isk than another  who ekes 
out $52.50 a week in the same class of work. Each will receive $32 per week 
compensation and unlimited medical when injured, yet  the premium charge 
in one case would have been more than seven t imes as great .  

One case, in par t icular ,  which came before the Classification and Rat ing 
Committee, served to point up this s i tuat ion and br ing  about a measure  of 
relief. A t ra ine r  of horses was employed by a well-known racing stable, his 
remunerat ion consist ing of salary plus 10% of all purses won by his horses. 
The stable had a very successful season, winning more than $500,000 in 
purses, so tha t  the t r a ine r ' s  remunerat ion was nearly $60,000. Since he was 
classified as #8280-"Rac ing  Stables Operat ion" with a manual ra te  of about 
$8.00, the premium on this  one man amounted to nearly $5,000. 

Effective October 1, 1946, a proposal was adopted l imi t ing payroll  for  pre- 
mium computat ion purposes to an average of $100 per week for  the period 
covered. While this  l imitat ion has fu r the r  complicated payroll  audi t  problems, 
par t icu la r ly  in these inflationary times when $100 a week salaries are not 
uncommon in many industries,  it is generally felt tha t  such a plan will oper- 
ate for  the best interests  of the industry.  Any a t tempt  to reduce the l imit  to 
$75, $50 or the current  effective wage (150% of the maximum weekly bene- 
fit) will so complicate payroll  audi t ing as to create an intolerable si tuation.  

E. Specific Occ~pational Disease Rates 
At the July 1, 1943 rate  revision, separate  rates for  specific occupational 

disease coverage were discontinued and losses incurred under Article 4-A of 
the New York Workmen's  Compensation Law were included in the regular  
classification experience, but adjusted to the current  maximum benefit level 
of such losses. 
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F. Special Disability Fund 
In 1945, the Legis la ture  passed an act designed to encourage the employ- 

ment of physically disabled persons, se t t ing up a Special Disabi l i ty  Fund.  
When an employee who has a previous physical impairment  (the courts have 
interpreted this to mean tha t  the employer must  have pr ior  knowledge of it) 
is injured, and the disabi l i ty  is aggrava ted  or increased because of the pre- 
vious impairment,  the car r ie r  will pay compensation and medical in full, 
but may be reimbursed by the Fund for  all payments a f te r  the first 104 
weeks. The 104 week figure is purely a r b i t r a r y  and is designed to avoid any 
necessity for  proving how much of any disabi l i ty  is due to the previous im- 
pa i rment  and how much to the subsequent injury.  The Fund was established 
by assessing all car r ie rs  and self- insurers  1% of thei r  compensation loss 
payments  dur ing the first year,  and is maintained by annual assessments of 
the amounts paid out of the Fund, on the same basis. (Currently,  th is  
assessment amounts to about 0.2% of paid compensation losses.) 

Question arose as to how such cases would be t rea ted  in rate  making. I t  
was readily determined that  only the first 104 weeks would be included in 
classification rate  making, experience and retrospective ra t ing  in order not 
to penalize the individual assured or classification of r isks which employs 
disabled persons in accordance with the intent  of the Law. The balance over 
104 weeks must, however, be included somehow in the overall ra te  level so 
tha t  the car r ie rs  can pay the assessments.  I t  was decided to include all cases 
at  full cost in the experience underlying the rate level in order to provide the 
car r ie rs  with sufficient funds at  the time the cases are incurred to meet sub- 
sequent assessments as they fall due. Since many cases are not recognizable as 
Special Disabi l i ty  Fund cases at  the t ime of the first report ing,  this method 
avoids doubling up when such cases are la ter  determined to be Special Dis- 
abi l i ty  Fund cases and payments out of the Fund are made. Fur thermore ,  
i t  provides a more proper  charge on the assureds who are liable for  such 
cases. A new risk, enter ing the s ta te  ten years  hence, will not be required 

• to pay for  the old cases, since they are current ly  reflected in the ra te  level 
short ly a f te r  they occur. 

II .  1947 

A. Classification Relativity 
In the Report  on Examinat ion of the Compensation Insurance Rat ing  

Board made in 1945 (filed July 23, 1946), the Examiner  outlined the then 
current  method of determining classification relat ivit ies,  and followed with 
these paragraphs  : 

"Although no provision is made in t h e . . ,  schedule for  graduat ion of the 
credibi l i ty  below 20%, in a number of classifications, par t icular ly  New York 
Special classes, a credibi l i ty  of 10% was allowed in order to permi t  revision 
of the pure premium. 

" I t  is the practice with some exceptions to continue the underlying pure 
premium for those classifications where the New York exposure is too small 
to war ran t  any credibil i ty.  As a result,  in the 1944 revision, the continuance 
of underlying pure premiums was indicated for  approximately 235 classi- 
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fications, although depar tures  from procedure were recommended and 
adopted for  about 50 of such classes. If, however, the method of selection 
for  the classes which do not war ran t  credibil i ty,  is continued year  a f t e r  
year,  many of such classifications will vary only with the average rate  level 
even though the classification experience will have been favorable over a 
long period. In view of the use of only two years  experience for  classification 
re la t iv i ty  purposes, it is likely tha t  a substant ia l  number of classes will not 
be eligible for  credibil i ty.  

" I t  is suggested tha t  for  such classifications ei ther  a broader  base be 
considered for  credibi l i ty  purposes or some recognition in revision be 
given to those classes which consistently produce a loss ra t io  below a 
cer ta in  level." 

As a consequence Of these and other recommendations, a jo int  subcom- 
mit tee  of the Actuar ia l  and the Classification and Rat ing Committees was 
appointed. Af te r  considerable study, the following procedure was adopted 
and approved by the Superintendent  of Insurance:  

(1) Extend the present  tables of credibi l i ty  downward to provide for  
10% credibil i ty.  

(2) Allow a minimum credibi l i ty  of 5% for any par t ia l  pure premium 
which does not qualify for  10% credibil i ty.  

B. Rate Filings Disapproved 

Subsequent to this  action, the ra te  revision was prepared and filed other- 
wise in the same manner  as in previous years.  Although there were no 
1947 law amendments affecting the cost of compensation (except S.O.D.), 
increases had been approved effective June 1 in lines 49-54 of the Minimum 
Medical Fee Schedule, and a new hospital  agreement  had increased the 
daily ra te  for  hospital  care effective January  1, 1947. The discontinuance 
of cash discounts on large medical bills also increased medical costs. These 
changes, est imated to increase medical losses by 16.5%, were t rea ted  in 
the same manner  as law amendments.  16.5% of medical was equivalent to 
4% of total  losses. 

The adopted ra te  level was, by coincidence, an increase of 4%, as follows: 

.985 × 1.040 × 1.013 × 1.002 =- 1.040 

where:  .985 was the indicated change from experience alone 

1.040 was the medical "law amendment" (1.165 on medical 
losses) 

1.013 was the Securi ty  Funds  Factor  (reintroduced) 

1.002 was the est imated effect of the S.O.D. law amendment 

A separate  filing was made, request ing a 4% increase on outs tanding 
business June 1, 1947 to reflect the medical "law amendment."  

Two Depar tment  Examiners  were directed to examine both filings and the 
resul t  of thei r  examinat ion was a memorandum recommending disapproval 
of both filings and a t tacking  practical ly every element of the revision:  
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1. Revisions in Medical Fee Schedule and Hospital Per Diem Schedule 
In order to estimate the cost of these changes, the Board had collected 

data from seven carriers (members of the Medical and Claims Committee) 
on medical payments made during a given month. Although this was the 
only material available on the subject, and had been collected without bias, 
the Examiner criticized the data from every angle, with particular 
emphasis on the fact that there was considerable variation between 
carriers reporting. Admittedly, the study, which covered payments in 
some 18,000 eases, was a relatively small sample, but the Rating Board 
felt that  it was the best available method of estimating the increased costs. 

2. Workmen's  Compensation Board Assessment  
The Actuary of the Rating Board had estimated, based on the latest 

available data, that the assessment for the expenses of the Workmen's 
Compensation Board for the year ending March 31, 1947 would be 6.3%. 
The Examiner, using even later information, estimated 5.8%, and indi- 
cated the rate filing to be excessive by the amount of the difference. 

The actual assessment, as levied by the Workmen's Compensation Board 
late in 1947, was 6.24% of paid compensation losses. 

3. Security Funds Factor 
Although the Department had not officially ruled whether payments 

would be required to be made to the Stock Security Fund beginning with 
the third quarter  of 1947, information available to the Board indicated 
that such ~)ayments should be required, and the necessary factor was put 
into the rate structure. 

The Examiner, estimating that  that  Fund would be only $88,000 short 
of the statutory minimum (5% of outstanding losses) suggested that  the 
Superintendent could waive the required payments, thus reducing the 
rate level by 1.3%. 

The Law does not appear to permit the use of discretion, merely requir- 
ing payments when the Fund (as of any December 31) falls below 5% 
of the outstanding losses. As a matter  of fact, although the rates includ- 
ing provision for the Security Funds Factor were disapproved, the stock 
carriers were required to make payments into the Fund for the year 
beginning July 1, 1947. 

4. Catastrophe Loading 
The Examiner criticized as excessive the current catastrophe loading 

of one cent in each manual rate. He quoted figures to show that  the loss 
ratio in recent years has been about 15%. The current loading can be 
justified on the basis that in many eases it is less than the actual cost of 
catastrophe reinsurance. Furthermore, the loss ratio over a relatively 
short period is meaningless in view of such occurrences as the Texas City 
disaster, which, fortunately, happen only at great intervals. 

5. Development Factors 
The Examiner criticized the loss development factors produced by the 

Board program which will eventually encompass ten composite years of 
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experience. He pointed out the variat ion between stock and non-stock 
carr iers ,  cited certain State  Fund factors  which were unusual, and pointed 
out tha t  the Court of Appeals decision in applying the $28 compensation 
ra te  to cases occurring pr io r  to June 1, 1944 had affected the development 
factors  for  cer tain years.  

Inasmuch as development indications for  the latest  policy years  are 
generally h igher  than the adopted averages, the Board feels tha t  the la t te r  
are conservative. Insofar  as they reflect the actual experience of the 
various types of companies, they are  valid and the indications should 
be used. 

When the $28 question was raised again in 1948, i t  was shown to the 
sat isfact ion of the Depar tment  tha t  this  decision had only a minimum 
effect on the development factors.  Whatever  effect it did have is justified 
as the only means available to the car r ie rs  for  recouping some of the 
loss sustained as a result  of the 1944 "re t roact ive"  legislation. 

6. Wage Changes 
A major  port ion of the Examiner ' s  memorandum was devoted to a 

discussion of the increased wage levels and the fa i lure  of the Rat ing 
Board to recognize this  fac tor  in the rate  filing. 

Aside from the fact  tha t  no wage factor  had been used in New York 
Compensation ra te  making in over twenty years  and the Board had had 
no indication pr ior  to making the filing that  one was expected, there did 
not (and still  does not) appear  to be any practical  method of making a 
proper  adjustment .  

I t  is apparent  tha t  the general wage level has increased, but it obviously 
has not increased equally in all industries,  nor is it  consistent within any 
par t icu la r  indust ry  in various sections of the state. 

Even assuming that  an accurate overall wage fac tor  could be deter- 
mined, there are many reasons why its use is not advisable. Such a factor,  
to be fa i r ,  must  be applied whether wages are going up or down. A 
downward t rend is extremely difficult to measure and its application 
would result  in higher  rates at  the time of a depression. While desirable 
from the s tandpoint  of the companies, it is likely tha t  such a storm of 
protes t  would result  tha t  the fac tor  would be speedily discarded. Fu r the r -  
more, any wage factor  inserts  into the ra te  s t ructure  an element of 
guesswork or prognost icat ion which is subject  to cr i t ic ism by supervisory 
author i t ies  and by employers whose own par t icu lar  wage rates  have not 
followed the general trend. 

Since rates  made for  a par t icu la r  July 1 will be in effect on some policies 
nearly two years  later,  no one can predict  the s i tuat ion tha t  f a r  in 
advance. By tha t  time, wages may have fallen considerably or may have 
risen out of sight.  Rates are never claimed to be exactly r igh t  for  the 
period they are  in force, but always being keyed to the latest  available 
experience, the overall picture over a number of years  should produce 
the desired effect. 

I t  should be noted that  the Insurance Department ,  in its many sug- 
gestions for  the 1948 revision, did not request a wage factor,  as such, 
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but rather felt that  the matter could be taken care of by a Rate Level Cor- 
rection Factor. 

After a statutory hearing before Deputy Superintendent Martineau, at 
which the Rating Board presented a brief in defense of its filings, a "no 
opinion" decision dated July 15, 1947 was issued which merely disapproved 
both filings. Since the Rating Board was not advised as to the grounds 
on which the filings had been disapproved the July 1, 1946 rates remained 
in effect. The 1946 rates for some 64 classifications were at least 15% in- 
adequate on the basis of the 1947 classification experience, in view of the 
fact that the classification relativity was not brought  up to date. 

C. Silicosis and Other Dust Diseases 
Article 4-A of the New York Workmen's Compensation Law in 1936 had 

provided, among other things, for a maximum compensation of $500 for 
cases occurring in June 1936, such maximum increasing by $50 per month. 
Subsequent amendment continued the "escalator provision" up to a maxi- 
mum of $5,000 in December 1943. In 1944, an amendment provided for a 
new maximum of $6,500 and in 1946, the maximum was increased to $7,500. 

In 1947, Article 4-A was repealed and silicosis and other dust diseases 
were included in the Law with unlimited compensation and medical. I t  was 
provided, however, that when disability and death occur after  July 1, 1947, 
the carrier will be reimbursed by the Special Disability Fund for all pay- 
ments in excess of the first 260 weeks. Where disability occurred prior to 
that date, but death occurred thereafter, the carrier 's liability is limited to 
the first 104 weeks. 

As in Special Disability Fund cases, such cases are included in the rate 
level at their full value, but limited in classification experience, experience 
rating and retrospective rating. 

III .  1948 

A. Insurance Department 
Late in 1947, Mr. Ar thur  L. Bailey, a member of this Society, was ap- 

pointed to the new position of Chief Actuary of the Insurance Department. 
The apparent purpose of this appointment was to enable the Department 
to maintain a closer contact with the technical committees of the Rating 
Board and to promote the mutual exchange of opinions prior to action 
being taken. 

At an informal conference with the members of the Governing Committee 
and staff of the Rating Board, the Superintendent of Insurance indicated 
that it was his opinion that there were a number of hidden profits or "bones" 
in the rate structure which should be exhumed and replaced by a definite 
profit loading in the rates. Chief Actuary Bailey subsequently advised the 
Actuarial Committee as to the nature and location of the "bones" to which 
the Superintendent had referred. Some of these the Committee was able 
to justify, some were shown to have little or no effect and some required 
correction. Most of the 1948 changes in procedure were caused by the elimi- 
nation of "bones" and the inclusion of profit loading. There were three 
major changes and a number of minor ones, as follows: 



14 N E W  YORK COMPENSATION RATE MAKING 

B. Major Changes in Rate Making Procedure 

1. Workmen's Compensation Board Assessment 
As a factor applied to indemnity losses, this factor previously received 

the full expense loading. The Department felt that  the loading should be 
limited to acquisition and taxes. The Actuarial Committee, while seeing 
the logic of this argument, felt that  a dangerous precedent would be set 
by applying partial expense loadings rather to have expense as a function 
of the final rate. There are other elements here and elsewhere which might 
be similarly construed, which might lead to innumerable complications. 

In the final analysis, however, the Governing Committee decided to 
concede this point in partial recognition of the inclusion of a profit load- 
ing. A reduced Workmen's Compensation Board factor was adopted, such 
that when the full loading was applied to it, the result was equivalent 
to the full factor loaded only for acquisition and taxes. 

6.6% 4.8% 
.800 .585 

2. Profit Loading 
This question soon resolved itself into two components-  (a) Should 

there be a profit loading? (b) How much should it be? 
The opponents of a profit loading felt that  since Workmen's Compen- 

sation is a social insurance, required by law, it is not fitting to include a 
profit loading, as such, but r,~ther to let a "profit incentive" be the reward 
for handling the business. It was stated that when the New York Com- 
pensation Law was passed in 1914, consideration had been given to a 
monopolistic state fund, but the private carriers had been allowed to enter 
the field on a non-profit basis. 

The proponents, on the other hand, pointed out that the Superintendent 
of Insurance, to all intents and purposes, had instructed the Rating Board 
to include a profit loading in the 1948 rate filing. It  was argued that the 
revised rating law gives the Superintendent a mandate that rates for 
workmen's compensation shall contain a "reasonable profit." 

Consequently, on May 18, the Governing Committee adopted a "con- 
tingency or profit loading of 2.5 points." This would have increased rates 
by 4.3%. 

.600 
.600-.025 ~- 1.043 

On June 2, the Rating Board received a letter signed by Deputy Super- 
intendent Martineau commenting on various phases of the rate revision. 
I t  was indicated therein that the Department felt that the 2.5 point load- 
ing was excessive and "suggested" a profit provision of 1.5 points, until 
such time as data could be produced which would justify this or some 
other figure. Although the Governing Committee still felt that  2.5 points 
was the proper figure, it was obvious that nothing higher than 1.5 points 
would be approved. Rather than jeopardize the entire filing, a "profit 
provision of 1.5 points" was adopted. 
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3. Rate Level Adjustment  Factor 
The National Council, cooperating with the N.A.I.C., had been studying 

the subject of a rate level adjustment factor which, based on recent 
calendar year experience, could be used to adjust rate levels not only 
to reflect current wages, but any other current conditions which differ 
materially from those in the experience period. The original program, 
as proposed by the National Council, called for determining the ratio of 
incurred losses to earned premiums for the two latest calendar years 
directly from the Casualty Experience Exhibits. This ratio would deter- 
mine a factor to be applied to the rate level otherwise adopted. 

At the December 1947 meeting of the N.A.I.C. in :Miami, Deputy Super- 
intendent Martineau read a memorandum outlining the following objec- 
tions to this program, if applied in New York: 

(1) The use of "net" premiums, thus including the effect of premium 
discount and retrospective rating. 

(2) Failure to adjust premiums to the current rate level. 
(3) Failure to recognize interest earnings on long-term cases. 
The Actuarial Committee recognized the validity of (1) and revised 

the program to eliminate the effect of retrospective rating and premium 
discount by converting to a "standard premium" basis. Otherwise, it 
could be argued that the Factor is an attempt to retrieve a portion of 
the premium credits allowed under those plans. The Committee felt, how- 
ever, that  if the premiums were to be converted to the cu r ren t  ra te  level, 
the losses should also reflect the current loss level, but decided, in the 
interests of simplicity, to make no adjustment of this type. A test was 
made, however, which indicated a higher loss ratio on the adjusted basis. 

In order to eliminate the effect of interest earnings on long term cases, 
the Committee limited the premiums earned and losses incurred in each 
calendar year to the latest four policy years in each case. For calendar 
years 1946 and 1947 on this basis, the premiums earned amounted to 
$312,030,342 and the losses incurred to $177,781,916, which is a loss ratio 
of 56.98%. The average permissible loss ratio, allowing for the Work- 

men's Compensation Board Factor, was 57.64%, so that the ratio of 
56.98 

- -  .989 
57.64 
falls in the neutral zone, and a Rate Level Adjustment Factor of 1.000 was 
adopted. 

In the subsequent approval of the rate filing, this factor was approved 
for this revision only, subject to fur ther  study by the N.A.I.C. 

C. Minor Changes 

There were a number of minor changes in method suggested by the Insur- 
ance Department. In most cases the Rating Board felt that  these changes 
constituted improvements and readily agreed to them: 

1. Pure Premium Correction Factors 
It  was suggested that separate pure premium correction factors for 

serious, non-serious and medical, keyed to the corresponding losses in 



1 6  N E W  YORK COMPENSATION RATE MAKING 

rate level, be used instead of a single factor. The Actuarial Committee 
adopted the suggestion, but later, because of the fact that  the sub- 
stantial 1948 law amendments had not been reflected in the underlying 
pure premiums, only separate factors for indemnity and medical were 
adopted for this revision. 

2. Application of New Law Amendments  in Rate Level Determination 
The current procedure had been to determine a loss ratio exclusive 

of the latest law amendments, and separately determine the effect of 
the new law amendments. The product would then determine the rate 
level change. 

I t  was pointed out that  under this procedure the average law amend- 
ment factor was applied to this assessment, whereas it should only be 
affected by amendments to indemnity losses, and thus bias was intro- 
duced. While this bias could go in either direction, it seemed advisable 
to determine the loss ratio dh'ectly on the basis of losses adjusted to the 
latest level. 

For  example, in the 1947 revision, the rate level loss ratio prior to 
the Workmen's Compensation Board factor was: 

$ 71,541,892 
- -  56.53% 

$126,566,408 

The Workmen's Compensation Board Assessment was 6.3% of the 
New York indemnity losses of $51,592,306, or $3,250,315. 

71,541,892 + 3,250,315 
= 59.09% 

126,566,408 

59.09 + 60.00 = .985 
.985 X 1.042 × 1.013 = 1.040 -=-- adopted rate level 
where: 1.042 was the 1947 law amendment factor 

1.013 was the Security Funds Factor 

Under the proposed method, with losses adjusted to the 1947 level, 
the figure of $51,592,306 becomes $51,730,706 and $71,541,892 becomes 
$74,532,649, and the result would have been: 

74,532,649 + 3,259,034 
= 61.46% 

126,566,408 

61.46 + 60.00 = 1.024 
1.024 × 1.013 -- 1.037 

Since the 1947 law amendment was practically all applied to medical 
losses, the rate level was too high by .3%. Normally, however, with law 
amendments on indemnity losses, it would be too low. 
3. Pure Premium Limitation 

The normal pure premium selection program calls for limiting the 
change in total pure premium to 20% from the underlying. Because 
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the 1947 rate revision had been disapproved, there were considerably 
more classifications in 1948 where the formula pure premium indicated 
a change of more than 20% (mostly upward). In order to overcome 
this difficulty, the Insurance Department suggested the following 
method of permitting changes of more than 20% under certain 
conditions : 

The selected pure premium shall be limited to 20% change unless the 
indications of each of the two policy years represent a change of more 
than 20% in the same direction, in which case: 

(1) the formula pure premium shall be selected if it lies between the 
underlying pure premium and the nearest (to the underlying) of the 
policy year indications. 

(2) the nearest (to the underlying) of the policy year indications 
shall be selected if the formula lies between the two policy year 
indications. 

This procedure worked very well at the 1948 revision, permitting 
changes of more than 20% where a definite trend was indicated. 
Although there should be less necessity for such a rule in future years, 
it could well be continued as a permanent part  of the rate making 
program. 

D. No Change Adopted 
On two points raised by the Insurance Department, the Rating Board, 

af ter  considerable study and analysis, was able to convince the Depart- 
ment that no change was necessary. 

1. Development Factors 
Question was raised as to whether the decision of the Court of Appeals 

applying the $28 compensation rate to cases occurring prior to June 1, 
1944 had not increased the development factors for policy years 1941 
to 1944 out of line with expected conditions for the future. 

It  was pointed out (a) that  the third reporting of many such cases 
had been filed prior to this decision, and thus had no effect on the 
development factors, and (b) in no case was more than three years of 
compensation (June 1, 1944-June 30, 1947) reported at the $28 rate, 
which is a maximum increase of $468 per case. 

2. Interest Earnings 
In the rate making formula "Premium = Losses + Expenses," the 

loss element is valued as of 42 months (third reporting) while the 
other elements are valued as of some time during the policy year. The 
Insurance Department felt that  this represents a substantial provision 
for profit which should be eliminated and replaced by a specific loading 
in the rates. The following example was presented in support of the 
contention : 
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A v e r a g e  
Y e a r s  A f t e r  

E f f ec t i ve  D i s c o u n t  
D a t e  (1 )  X 2 %  

(1) (2) 
A s s u m e d  i n c u r r e d  losses  as  o f  42 m o n t h s  . . . .  $:1,000,000 
F i r s t  12 m o n t h s - a m o u n t  pa id  o r  s e t t l e d  . . . .  250,000 ~/2 1 %  
S e c o n d  12 m o n t h s - a m o u n t  p a i d  o r  settTed . . . .  150,000 11~ 3% 
T h i r d  12 m o n t h s - a m o u n t  p a i d  o r  s e t t l e d  . . . .  150,000 21~z 5% 
N e x t  6 m o n t h ~ - a m o a n t  p a i d  o r  s e t t l e d  . . . . .  50,000 31/~ 6 ½ %  
R e s e r v e  a s  o f  42 m o n t h s  . . . . . . . . . .  400,000 3~z 7c/'v 

A s s u m e d  p r e m i u m  co l l ec t i on  = 6 m o n t h s  a f t e r  p o l i c y  i n c e p t i o n  
A s s u m e d  i n t e r e s t  r a t e  = 2% 

A subcommittee of the Actuarial Committee was appointed to study this 
subject in every aspect and the following report of that  subcommittee was 
transmitted to the Governing Committee and the Insurance Department 
and was the basis for no action being taken in the mat ter :  

Report of the Subcommittee on Interest Problems 
"The Subcommittee has devoted its attention to making an appraisal of 

probable interest earnings inherent in the conduct of the workmen's com- 
pensation business in New York State. 

"The problem was centered upon obtaining a parallel distribution of 
premium income and loss payments for typical carriers. The policy year 
experience seemed to be the only available basis for making a study of this 
character. Using this distribution as a basis for income and loss payments, 
and distributing the expense provisions on the basis of known or estimated 
incidence, net cumulative balances were ascertained for short intervals 
covering a 48-month history on a policy year 's  operations. Separate calcu- 
lations were made for each type of carrier to recognize differences in 
methods of operation. The accumulated balances were then converted to the 
equivalent period for which the full premium was available for investment. 
This analysis showed that  for private carriers the equivalent period was 
slightly less than one year, and for the State Insurance Fund the equivalent 
period was somewhat more than one year for obvious reasons such as the 
retention of liability on all fatal cases and deferred dividends on special 
groups. These reasons motivated the Subcommittee to center its attention 
on the results for private carriers. 

" I t  might be mentioned that the distribution of paid and outstanding 
losses at the end of 48 months showed a reasonable agreement with what 
may be anticipated in view of different methods of operation. 

"The analysis to this point disregards the outstanding losses beyond 48 
m o n t h s ,  the approximate equivalent of third reportings under the Unit 

Statistical Plan. From the figures available it is estimated that the unpaid 
losses as of 48 months amount to 12% of premiums, of which approximately 
one-third or more are reserved on a tabular basis at an interest rate of 
about 21/2 %. To the extent that  private carriers are earning less than 2~/u % 
net effective interest, these cases are creating an interest deficiency. The 
nature of the residual cases is such that they will be liquidated within a 
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relatively short interval and the Subcommittee estimates that these cases 
may add 0.1 to 0.2 years to the equivalent period previously estimated at 
slightly less than a year. The interest deficiency on the tabular cases men- 
tioned above offsets in part  or in total this indicated increment. 

"In the judgment of the Subcommittee the complete estimate of the equi- 
valent period of time would not be more than 1.1 years. 

"Proceding from this point, the Subcommittee discussed at great length 
various concepts of interest rates as related to the present problem, as 
follows : 
1. In any quantitative appraisal of the equivalent period determined by the 

Subcommittee's analysis, the interest rate should reflect opportunities 
for investment in the present and immediate future rather than be based 
upon past experience. This point is particularly cogent with regard to 
carriers newly entering the compensation field. 

2. In actual practice, only a portion of available monies can be put into 
productive investments immediately. 

3. In the interest of public policy it would be unwise to motivate insurance 
carriers to meet a predetermined interest requirement. Up to the present, 
casualty companies' investment policy has been a prerogative of man- 
agement. 

4. In the past, company results have differed to a considerable extent. For  
example, a brief review of 1946 interest earnings in relation to invest- 
able assets of members of the Compensation Insurance Rating Board 
shows a range from 1.1% to 3.3% with a concentration around 2.0% 
to 2.5% before Federal taxes to which, of course, all private carriers are 
subject. These figures are influenced to some extent by investments made 
under more favorable conditions than exist at present as well as differ- 
ences in investment policy. 

"In conclusion, in the opinion of the Subcommittee the interest earnings 
expressed as a percentage of New York State compensation premiums may 
be estimated for an individual carrier from the following table: 

Yield on Iaves tab le  Assets  Assumed 
Before Af te r  Maximum Percen tage  

Federa l  Federa l  :Equivalent of 
Taxes  Taxes Period Premium 

1.0 0.6 1.1 0.7 
1.5 0.9 1.1 1.0 
2.0 1.2 1.1 1.3 
2.5 1.5 1.1 1.7 
3.0 1.8 1.1 2.0 

E. 1948 Rate Revision 

1. Rate Level 
The 1948 adopted rate level change was an increase of 6.3%, which can 

be analyzed as follows: 

1.032 x 1.013 × 1.026 × 1.000 X .990 = 1.063 
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In explanation : 
1.032 is the experience indication with losses on the 1948 law level. Since 

the 1947 and 1948 law amendments amounted to 1.042 and 1.096 respec- 
tively, the pure experience change from 1946 (present) was 

1.032 
= .904, or a decrease of 9.6%. 

1.042 × 1.096 

1.013 is the Security Funds Factor. 
1.026 is the effect of incorporating a profit provision of 1.5 

points in the rate structure .600 
.600-.015 ~ 1.026 

1.000 is the adopted Rate Level Adjustment Factor. 
.990 is the net effect of increasing the Workmen's Compen- 

sation Board Factor from 1.063 to 1.066, but loading 
it only for acquisition and taxes. 

2. Average Expense Provisions 
The following distribution of the average expense provisions results 

from the adoption of a profit provision of 1.5 points and the inclusion of 
the Workmen's Compensation Board Factor and Security Funds Factor 
in the rate structure:  (See appendix #1) 

In  P r i n t e d  b l a n u a l  
In  S t a n d a r d  R a t e s  (excl .  Loss  & 

Premiun~ E x p e n s e  C o n s t a n t s )  

Acqu i s i t i on  . . . . . .  . . . . . . . . . . .  17.5% 17.5% 
T a x e s  . . . . . . . . . . . . . . . . . .  2.5 2.5 
Cla im A d j u s t m e n t  . . . . . . . . . . . . . . .  7.6 7.7 
I n s p e c t i o n  . . . . . . . . . . . . . . . . . .  2.4 2.4 
H.O.  A d m i n i s t r a t i o n  . . . . . . . . . . . . . .  7.2 6.9 
P a y r o l l  A u d i t  . . . . . . . . . . . . . .  . . 1.9 1.6 
P ro f i t  P r o v i s i o n  . . . . . . . . . . . . . . . .  1.4 1.4 

S u b - t o t a l  . . . . . . . . . . . .  40.5 40.0 
S e c u r i t y  F u n d s  . . . . . . . . . . . . . . . .  1.0 1.0 
W o r k m e n ' s  C o m p e n s a t i o n  A s s e s s m e n t  . . . . . . .  2.6* 2.6* 
Loss  P r o v i s i o n  . . . . . . . . . . . . . . . .  55.9 56.4 

100.0 T o t a l  . . . . . . . . . . . . . . .  100.0 

* A c t u a l l y  app l i ed  as  4.89~ of  i n d e m n i t y  losses,  w i t h  full  l oa d ing  t h e r e o n .  

3. Loss and Expense Constants 

Although there has been no basic change in the calculation of loss and 
expense constants and offsetting adjustment factors, the formulae have 
been simplified and, in order to produce stability, the loss ratio differential 
is now determined from ten years of experience. The formulae used in 
these calculations are given in the Appendix of this paper. 

The following loss and expense constants and offsetting adjustment 
factors for loss constants and the off-balance of the Experience Rating 
Plan were adopted at the 1948 revision: 
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O f f s e t t i n g  
L o s s  E x p e n s e  A d j u s t m e n t  

I n d u s t r y  G r o u p  C o n s t a n t  C o f l s t a n t  F a c t o r  
M a n u f a c t u r i n g  . . . . .  $ 8 $5 1.028 
C o n t r a c t i n g  . . . . . .  26 5 1.015 
F e d e r a l  . . . . . . .  26 5 1.000 
S e r v a n t s  P .C  . . . . . .  0 5 1.00O 
W i n d o w  C l e a n i n g  . . . .  0 5 1.000 
All  O t h e r  . . . . . . .  8 5 1.016 

Obviously, the expense constant is 100% for expenses. Question was 
raised as to how much the loss constants had been loaded for  expenses. I t  
was determined that  the loss element in the loss constant had been loaded 
for  all expenses except Adminis t ra t ion  and Payroll  Audi t  by the appli- 
cation of a factor  of .564 to the indicated loss constants on a full 

.564 + .085 
premium basis. Thus 64.9 % of the final loss constant is a loss element and 
35.1% for  expenses other than Adminis t ra t ion  and Payroll  Audit .  

.564 + .085 = .649 
1.000 - .649 = .351 

4. Pure Premium Correction Factors 

I t  was determined tha t  correction factors of .9721 for  indemnity and 
.9774 for  medical were necessary to be applied to the selected pure 
premiums in order to reproduce the desired ra te  level. These calculations, 
made under a revised procedure suggested by the Insurance Department ,  
failed to include the effect of the premium development factor  on the pure 
premiums, with the result  tha t  the factors,  and the rates  resul t ing there- 
from, were too high by 0.2%. The product of these correction factors,  
the Workmen's  Compensation Board factor  on New York indemnity losses, 
the Securi ty Funds  factor, the expense loading and the offsetting adjus t -  
ment factors  determined above, produced the final factors  which, applied 
to the selected pure premiums, resulted in the 7/1/48 pr inted manual 
ra tes  (less the catastrophe loading) : 

I n d e m n i t y  M e d i c a l  
M a n u f a c t u r i n g  . . . . . . .  1.798 1.753 
C o n t r a c t i n g  . . . . . . . .  1.776 1.730 
F e d e r a l  ~ N e w  Y o r k  . . . . . .  1.749 1.705 

~ U n i t e d  S t a t e s  . . . .  1.669 1.705 

S e r v a n t s  P . C  . . . . . . . . .  1.749 1.705 
Code  No.  9170 . . . . . . . .  1 .749 1.705 
Al l  O t h e r  . . . . . . . . .  1.778 1.732 

F o r  example, .9721 x 1.028 x 1.048 × 1.695 x 1.013 = 1.798 

w h e r e  .9721 is  t h e  i n d e m n i t y  p u r e  p r e m i u m  c o r r e c t i o n  f a c t o r  
1.028 is  t h e  m a n u f a c t u r i n g  o f f s e t t i n g  a d j u s t m e n t  f a c t o r  
1.048 is  t h e  W o r k m e n ' s  C o m p e n s a t i o n  B o a r d  f a c t o r  

1.0 
1.695 is t h e  e x p e n s e  l o a d i n g  .605 - .015 

1.013 is t he  S e c u r i t y  F u n d s  f a c t o r  
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For Code #2501, the following pure premiums had been selected by the 
Classification & Rating Committee: 

Se r ious  .06, N o n - S e r i o u s  .16, Medica l  .10. 
(.06 -}- .16)1.798 + ( .10)1.753 + .01 ---- $.58 

which  is  the  7/1/48 m a n u a l  r a t e .  

F. Min imum Premium Form~da 

The 1945 Report on Examination of the Compensation Insurance Rat- 
ing Board cited above recommended modification of the minimum 
premium formula to recognize the favorable loss ratios of recent policy 
year experience. 

The Subcommittee which ha}t studied the subject of pure premium 
selection also undertook a thorough analysis of the minimum premium 
formula. I t  was early recognized that  the permissible loss ratio for mini- 
mum premium risks should be lower than 60%, but no successful attempt 
to determine it exactly was made. 

After  studying this subject for more than a year, a majority report of 
the Subcommittee recommended no change in the present formula for 
the following reasons: 

"1. Since approximately the same redundancy appears in the loss pro- 
vision for  both minimum premium and non-minimum premium risks 
under $500, it is likely that the situation will be corrected by the 1948 
rate level and calculaton of revised loss and expense constants. 
2. Even though the loss provision appears to be somewhat redundant, 
there is no evidence as to whether the expense provision in the mini- 
mum premium formula is adequate. Since the Insurance Department 
is now engaged in making a study of this element, the Committee felt 
justified in waiting to see whether the expense provision is adequate 
or inadequate." 
Concurrently, a minority report, filed by a member of the Subcommittee, 

recommended changing the minimum premium formula to ten times the 
manual rate plus loss and expense constant. This report pointed out the 
lower formula in effect in most other states, and criticized the majority 
report for at tempting to maintain the "status quo" in the face of evidence 
indicating that a reduction in the formula was justified. 

The Actuarial Committee, a tie vote being broken by the General Man- 
ager of the Rating Board, voted to revise the minimum premium formula 
to ten times the manual rate plus loss and expense constant effective July 
1, 1948. Subsequently, the Classification and Rating Committee took 
similar action with regard to the minimum payroll for Code #9021-  
"Buildings," thus effectively reducing the minimum premium for that  
classification. 

G. Outstanding Rate Increase 

Because of the magnitude of the 1948 law amendments, effective July 
1, 1948, it was deemed advisable to request adjustment of the rates on 
outstanding policies. In accordance with the program of the National 
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Council on Compensation Insurance, an increase equal to the combination 
of experience and law amendment (and also including provision for the 
Security Funds factor, since payments into the Stock Security Fund had 
been required beginning July 1, 1947) was requested. This amounted to 
4.6%. As an expedient, it was decided that such increase would not apply 
to policies expiring prior to August 1, 1948. 

This outstanding increase was approved, concurrent with the approval 
of the general rate revision, on June 28, 1948. 

IV. Conclusion 
Any attempt to cover eight years of progress in a field as large as this 

is bound to lead to omissions-some intentional and some unintentional. I f  
the members and students of the Society are able to get a general picture 
of the developments that have taken place and the trend of current thinking, 
this effort will not have been in vain. 
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APPENDIX 1 

W O R K M E N ' S  C O M P E N S A T I O N - N .  Y. 

CALCULATION OF S T A N D A R D  P R E M I U M  E X P E N S E  D I S T R I B U T I O N  

July 1, 1948 Revision 

based on or ig ina l  p remium of $1,000,000 

Basic (2) × Securi ty  Fds  W.C .  Bd. Total  Ratio 
I tem Loading 1 ,000,000 Fac tor  (a)  A s s e s s m e n t  (b_) (3) @ (4) + (5) to Total  
(1) (2) (3) (4) (5) (6) (7) 

Acquis i t ion  17.5% 175,000 2,215 6,091 183,306 17.5 

Taxes 2.5 25,000 316 870 26,186 2.5 

Claim A d j u s t m e n t  8.0 80,000 - - 80i000 7.6 

Inspect ion  2.5 25,000 - - 25,000 2.4 

H. O. A d m i n i s t r a t i o n  7.5 75,000 - - 75,000 7.2 

Payrol l  Aud i t  2.0 20,000 - - 20,000 1.9 

Profit  Provis ion  1.5 15,000 - - 15,000 1.4 

Sub-tota l  41.5 415,000 2,531 6,961 424,492 40.5 

Secur i ty  F u n d s  Tax - - 10,127 348 10,475 1.0 

W. C. Bd. Assessment  - - - 27,495 27,495 2.6 

Loss Provis ion  58.5 585,000 - - 585,000 55.9 

Total  100.0 1,000,000 '12,658 34,804 1,047,462 '100.0 

(a) .01 × 1,000,000 

1 . 0 0 - - ( . 1 7 5 + . 0 3 5 )  
: 12,658 

(b) W.C. Board factor  of 6.6% of indemni ty  losses equals 4.7% of total  losses. 

.047 X 585,000 
= 34,804 

,* 1.00 - -  (.175 + .035) 
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APPENDIX 2 

CALCULATION OF LOSS AND E X P E N S E  CONSTANTS AND OF 
O F F S E T T I N G  ADJUSTMENT FACTORS 

P1 - F u l l  Premium at proposed r a t e s -  r isks under $500. 
P~ - Full  Premium at proposed r a t e s -  r isks over $500. 
D~ - Adopted loss rat io  differential  for  r isks under $500 vs. r isks over $500. 

e - P1 +P2 
PID3 "~-P2 

a - o f f s e t t i n g  adjus tment  in present  rates. 
z - average credibi l i ty  in experience r a t i n g .  
b - credit  off-balance in experience rat ing.  
bl - e s t i m a t e d  credit  off-balance el iminat ing effect of offsetting adjus tment  

factor. 
z(1-a)  ~- ab 

k - proport ion of premium for r isks over $500 subject to experience ra t ing.  
a2 - indicated offsetting adjus tment  factor  for  revised rates. 

e % k b l  - - k z  

1 - -  k z  

b2 - expected credi t  off-balance for  rated risks at revised rates. 

z - -  ( z - b )  a/a2 

N 1 - number of risks under $500. 
L - indicated loss constant. 

. 8 6 9  (1-e)P._ ,  ÷ (1-a2)P1 

N1 

C - indicated loss and expense c o n s t a n t - -  L ÷ $5. 

Sources  - at  1948 R a t e  R e v i s i o n  

Px a n d  

D3 
z and b 
k 
N1 J 

P 2 -  policy year  1945 payrolls extended at  selected pure premiums 
and adjusted to the adopted rate  level and including the full 
expense loading. 

- experience of policy years  1936-45. 
- J u l y  1, 1 9 4 7 - J u n e  30, 1948 experience ra t ing  stat is t ics .  
- s p e c i a l  tabulat ion of policy year  1945. 

policy year  1945 r isks experience. 



26 WORKMEN'S COMPENSATION D-RATIO REVISIONS 

WORKMEN'S COMPENSATION D-RATIO REVISIONS 

by 

Ar thur  L. Bailey 

D-ratios are the ratios of pr imary losses to total losses where the amount 
of primary loss corresponding to a specified total loss is as defined ill the 
multi-split experience rat ing plan. The classification D-ratios are a very 
important element in the multi-split experience rating process and the ex- 
perience modification, for a risk having appreciable credibility, is Iargely 
dependent upon the D-ratios. Thus it seems necessary that as much care 
be taken in the revision of classification D-ratios as in the revision o:f the 
rates to which such D-ratios are to be applied in the experience rating 
process. I t  is the purpose of this paper to present a method for the revision 
of D-ratios, which utilizes all of the data available and which is designed 
to produce as accurate D-ratios as possible. 

Consideration has recently been given to the use of the primary-excess 
separation of losses in the revision of rates in lieu of the separation of 
losses by serious, non-serious and medical. I f  such a primary-excess separa- 
tion of losses were to be used in revising rates, the revision of D-ratios might 
well become an important part  of the process of revising rates. For example, 
if comparatively accurate classification D-ratios could be obtained, the rate 
revision process might be one whereby the pr imary pure premiums would 
be revised on the basis of the available pr imary loss experience and the total 
pure premiums would be the revised pr imary pure premiums divided by the 
revised D-ratios. 

The present paper consists of a description of a process for revising D- 
ratios together with an appendix describing various functional D-ratios, 
one of which, based solely on the primary loss experience, is suggested for 
use in the revision of classification D-ratios. 

There are available for the revision of classification D-ratios the follow- 
ing for  each classification: 

D,, = the underlying D-ratio (namely the D-ratio used prior to the 
revision being made) 

Dt = the functional D-ratio indicated by the average primary loss 
in the experience to be used for the revision (see Appendix A 
for a complete description of this functional D-ratio) 

D l -~ the D-ratio indicated by the experience to be used for the re- 
vision (namely the ratio of primary to total losses in such 
experience) 

The first of these presumably summarizes all of the experience available in 
previous revisions. The second summarizes the indications of the pr imary 
losses of the current experience, the primary losses being those which are 
least subject to chance variation. The third summarizes the indications of 
all of the current experience including the excess losses which are subject 
to considerable chance fluctuations. 
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I t  is suggested that the revised D-ratios be determined from 
Revised D-Ratio = Dr ---- ZlDi -~- ZfD~ + (1 --  Zi - -  Zf) D u 

Where Zl and Z~ are credibilities to be determined with the understanding 
that Zt + Z~ is not greater than unity. In other words, the indicated D- 
ratios will first be given such credibilities as they warrant, the D-ratios 
indicated by the primary loss portion of the experience will next be given 
such additional credibilities as they warrant, and the remaining credibili- 
ties will be given to the underlying D-ratios. 

As the chance variation in Dl will be caused principally by the chance 
variation in the amount of excess losses, it would seem proper to give Zi 
a value equal to the credibility applicable to the amount of excess loss when 
N losses have occurred. Such a credibility would be of the form:* 

N 
Zi - -  N + Ke 

where N is the total number of losses and Ke is approximated from the 
excess loss classification experience and data as to the distribution of losses 
by size of loss. 

The chance variation in D t will be wholly the result of the chance varia- 
tion in the amount of primary loss and it would seem proper to assign a 
value to the total of Z~ and Z~ equal to the credibility applicable to the 
amount of pr imary loss when N losses have occurred. Such a credibility 
would be: 

N 
Z~ + Z: = N + Kp 

where N is the total number of losses and where Kp is approximated from 
the pr imary loss classification experience and data as to the distribution 
of losses by size of loss. 

In actual calculation it will be ~asier to calculate: 

Kp 
Zu ---- i-- Zi-- Z~--- N + Kl, 

and to obtain Ze from Z¢ ---- 1 -- Z t- Z,,. 
On the basis of the Massachusetts D-ratios effective 12/31/45, the Massa- 

chusetts classification experience for  policy years 1939 to 1943 inclusive, 
and the distribution of losses by size for policy years 1940 and 1941, the 
writer approximated the value of Kp as 47 and the value of K~ as 1344. 

The entire process of revising the D-ratios using the above procedure is 
shown in Table I for certain of the Massachusetts classifications while Table 
I I  shows for each of the Massachusetts classifications the values of the 
manual D-ratios effective 12/31/45, the D-ratios indicated by the policy 
year 1939 to 1943 experience, the functional D-ratios based on the average 
primary loss in the same experience, and the D-ratios revised under the 
above procedure. 

* See "A Generalized Theory of Credibility", P.C.A.S. Vol. XXXII, p. 19. 



(1) [ (2) (3) (4) 
Number Amount of 

of Losses 
Class Losses Prlmary i Total 

N i 

TABLE I 
REVISION OF D-RATIOS 

~.SSIFICATION EXPERIE~;OE FOR POLICY YEARS 1939 TO 1943 DTCID31~E , 
(5') ' (6) (7) (8) (9)' ( i0 )  ' " ( n )  (12) 

Averace, , , D-Ratios Gredlbilitles , 
Primary Hn4er-' Revised 
Loss Indicated Functions] lying Indicated Functional U~dcrlyln~ D-Ratio 

D I Df D u Z I Zf 
(3)÷(2) (5)+(4) ;Table I IZ}  * (2) 1 .0- (9)  

. . . . .  ~ . ~ + . ~  - ( l l )  

2090 1,4.50 &293,402 $390,976 $205 .79 .?? .73 .52 .45 
2089 ?90 i04,129 115,958 132 .90 .86 .8? .39 .57 
2105 15 5,338 5,496 556 .97 .59 .83 .01 .23 
2110 24 5,552 8,639 2P~ .62 .75 .74 .02 ,32 
2121 486 II0,6581 155,2171 228 .?e .74 .?8 .2? .64 

2291 544 120,170 140,093 221 .86 .?D m "92 "~9 "63 
2586 512 59,557i 64,5181 191 "92 "79 "83 "19 "68 
2660 3,564 785,965! 96~,609! 221 .82 .95 .79 .?D .26 
2686 23 4,115 4,1151 ~ 1.00 .80 °80 .02 .31 
3515 4?6 116,801 150,388 .98 °?2 °65 .26 .65 

3516 15 5,352 3,353 223 1.00 .75 .75 .01 .25 
5559 6 3,039 3,182 50? .96 .40 .79 - .ii 
3632 4,751]L~0~,871 1,544,496 254 .?8 .Vl .99 .98 .21 
4362 i0 4,981 8,589 478 .56 .44 °67 .01 .17 
5348 54 15,709 32,689 291 .48 .67 .?0 .04 .49 

5403 1,225 561,153 573,903 295 .63 .66 .62 .48 .48 
5551 4451 ii?,864 189,887 265 .62 .70 .50 .25 .65 
8018 1,5031 285,081 372,186 219 .?? .75 .80 .49 .48 
8044 4581 98,789 190,080 216 .58 .76 .75 .25 .66 
90@2 1,376! 302,299 454,364 220 .?0 .75 .61 .51 .46 

90?9 4,062 ?38,709 904,509 183 .82 .80 .78 .95 .~4 
9190 35 12,039 22,956 344 .52 .60 .93 .03 .40 

z u (6),~(9) 
4? +(7 )=(10)  

( ~ } + ~  , + (8 )= (11]  

.03 .98 

.06 .88 

.76 .98 

.66 .94 

.09 .94 

.08 .98 

.13 .82 

.01 .80 

.6? .80 

.09 .73, 

,96 .75 
.89 .95  
.01 .7? 
• 82 .63 

.4? .68 

.04 .64 

.i0 .66 

.03 .96 

.09 .71 

.03 .72 

• 01 .81 
.59 .67 

*From Experience Ratin~ Plem - D-Ratlos effective December 31, 1945 



TABLE I I  
CO~ARI30ii OF D-R~TIOS FOR MASSACHUSETTS CLASSIFICATIONS 

D u = Uaderlying D-Ratlo fz~m the Exparlesce Rat ing  Plan effective 12/31/45 

D 1 = ~ d t ~ t e d  D-Ratio ITom Massachuset ts  exper ience  f o r  P o l i c y  Yeses 19~9-194~ i n c l u s i v e  

Df = Y u £ ¢ t i o n ~  D-I~atlo eorrespo~ln~¢ ~ Average PTkmtry Toss fo r  P o l i c y  Y ~ s  
19~9-1943 inclusive 

P z. = Revised D-Ratio c a l c u l a t e d  as shown i n  Table l 

. . . . ,  ,. 

I 

Class D u DI I Df i Dr Class Du I Di Df D r Class D u D I Df D r 

0006 .75 .67 .75 .72 
0042 .75 .88 .79 .79 
0912 .65 .69 ,69 .69 
1748 .65 .68 .99 .95 
2001 ,67 .77 .75 .74 

200z 1.81 .75 ,67 .75 
2003 !.79 .76 .76 .76 
2014 i .79 82 .73 .76 
2016 °71 .97 ,68 .71 
2021 °79 ! .75 .79 .78 

20~9 ,87 ! .7~ ,73 ,76 
2041 .B2 1 .79 .77 .78 
2042 .81 I .79 .65 ,70 
2045 .81 I .39 .73 .78 
2070 ,73 ! .79 .77 .78 

I 
2081 ,83 .67 .76 ,78 
2089 .87 .90 .86 .88 
2095 .7~ .72 .77 .76 
2101 °90 ,72 .82 ,82 
2105 .83 ,97 .V9 .78 

2110 ,74 ,62 .75 .74 
2111 .81 .81 .80 .80 
2112 .80 .81 .74 .77 
2114 .84 1.00 .9~ ,85 
2121 .78 .72 .74 .74 

21~i .80 .95 .79 ,80 
2143 .76 .52 .69 .73 
2156 .80 .98 .77 .80 
2157 .78 .78 .78 .Te 
2163 .?S .90 .77 .78 

2173 .7811.00 .88 .78 
2174 .90 1 .98 .84 .88 
2177 .84 .94 .77 1 .82 
2211 .61 .b~ .71 .66 
2216 .61 ! .61 .70 .67 

2220 .79 I .79 .77 .78 
2222 .79 [ .78 .78 .78 
2260 .71 ! . 7 0  ,72 .71 
2ZBO .90 1.00 .ST .90 
2 ~  .721 .72 .7~  .73 

2288 ,691 .741 .Tb .74 
2291 .72 I .86 °76 .78 
~ o o  .731 . 7 4  o71 .72 
2302 ,8,3 .67 °75 I .7'/ 
2.303 .8~ .81 .75 i .77 

2~48 .7 .) ,66 .74 ,7~, 
2351 .79 .85 .B4 .82 
2~52 .76 .69 .68 ! .70 
9,361 .78 .93 .80 .81 
2362 .83 .81 .75 .77 

2380 .74 .64 ,79 .76 
2:~84 .74 ' .91 .79 .75 
2~86 ,85 1.00 .91 .85 
~ 7  .74 .64 .8U i .77 
2L~t8 .7~. l.O0 .80 .78 

PA02 .81 °75 .74 .75 
2413 .82 .79 .74 .76 
~I16 .78 .81 ,79 ; .79 

2417.80 I I .75 .76 .74 
2501 .78 .82 .79 .81 

2503 .77 .91 .67 .75 
25~I .84 .96 .75 .81 
25~,~ .81 .89 .78 .80 
2534 ,74 1,00 .80 .74 
?.537 .75 .99 .79 .77 

,811 .69 .77 .77 
2560 .84 .83 .46 .82 
2570 .75 .79 .77 .77 
2~71 .781 .86 .75 ,77 
2575 . 78  .60 .72 .75 

i 

8.576 ,74i ,74 o69 ,71 
2578 .77i .95 .74 ,77 
2:~8b .72 .70 ,7& .73 
2586 ,83 .92 .79 .82 
2587 ,72 .97 .80 .75 

2600 .85 .97 ,46 .84 
2610 ,77 1.0U .85 .7~ 
262.,3 ,72 .75 .75 .74 
2640 °7~ .93 .76 I .75 
2651 .75 .77 .TJ ! ,75 

2654 ,75 °61 .71 .73 
2660 ,7~ .82 .75 I .80 
2670 .79 i o o  82 1 .79 
2681 .75 zoo .66 I .7s 
2685 .82 .85 .83 .82 

2686 .80 1.00 .80 .80 
2688 .85 .B5 ,75 .78 
2795 ,83 .98 .Tb .80 
2812 .73  .71 . 6 5 1 ~  
~0~ ,Szl .81 .71 r .76 



TABLE I! ( c o n t ' d )  

Class Du I D~[ Df D r 

3060 .85 .76 .55 .76 
3U66 .86 .79 .73 .76 
6076 .81 .75 .71 .7:3 
3152 .79 .77 .70 .?.~ 
3188 l~ .b8 173 .77 

320~ ,84 °84 .71 : .76 
331o o77 .78 .75 .74 
33]6 .77 i .68 .69 .7 .) 
3400 ,73 .77 .6~ .72 
3,507 .80 I .73 ,77 e78 

3510 .65 .78 .72 .75 
3o16 .70 1.00 .7~ .76 
3527 .80 ,71 ,73 .7o 
3548 .79 .95 .73 .77 
3558 .85 • 80 .60 .69 

3039 ,79 .96 .40 .75 
3561 .74 ,96 .65 .73 
3574 .84 .95 .69 .78 
3612 .78 .77 .72 .74 
36z9 ,841 .78 .71 .77 

365~ .7~ .78 .71 .77 
3634 .71 .75 ,70 .74 
36b~ .9L) .89 .67 .74 
5659 .76 .7o .70 .72 
3744 .65 .60 .60 .65 

3?26 .71 .68 .58 .62 
Z~0D .78 l.OO .76 .78 
4000 .64 .61 .65 .64 
4273 .86 .98 .8'2 .83 
4279 .69 .67 .74  .71 

I 

4062 .67 i .56 .44 .65 
4501 .~ .69 .54 .Sa 

.63 .62 5uO0 .6~ .76 .57 
5022 .64 .b7  .65 .62 
5059 • .48 .65 .bO 

Class D u D i Df IDr 

- - -  : l , , i 

5146 .63 .96 .80 .70 
5160 .64 .56 .65 .65 
5185 .72 .72 .TZ ,72 
5184 .7~ .8u .67 .TU 
5188 .68 .6U .59 .64 

5190 ,57 .5,5 %65 .68 
S20U .8~ .67 .Tz .?b 
54(~ .60 .62 ,69 .6;~ 
5z13 .62 .69 .62 .65 
5z15 .62 .55 .66 .65 

548 .70 .48 ,67 .68 
05 .62 .65 .66 .64 

5437 °6.5 o6Z .67 ,66 
5443 .69 .88 .77 .71 
5461 .63 ,50 ,56 .36 

5462 .65 .73 .71 .69 
54~u .69 .66 .67 .67 
5490 .5,3 °62 .66 °64 
5491 .55 1.00 .8,5 .b4 
5008 .62 .TZ .71 .70 

5051 .50 .62 .?0 ,~6 
5645 .63 .61 .69 .65 
5601 .65 .78 .71 .70 
6204 .69 .69 .69 .69 
6504 .84 i 78 .73 .76 

i 

6824 .69 .81 .67 .70 
6872 .61 .60 .67 .65 
7201 .71 [I.00 .77 .7~ 
7e05 °68 l .83 .~5 .71 
7ZLI7 .73 i .97 .81 .75 

i 

~219 ,74 .73 .75 .74 
7309 .68 .71 °76 l .74 
7580 .?1 .67 .95 I oV1 
7382 .69 ; .66 ,73 l .71 
?:~92 .79 l .78 ,77 ! .78 

Class D u DI I Df D r 

7500 .72 .69 .68 .69 
75,0:~ .68 1.00 .89 .68 
7539 .56 .63 .63 .59 
757u .69 1.Ou .81 .69 

i 

5 6 1 0 o  8 ,1  

?609 .57 .'~6 .56 I .57 
8006 .B7 .80 ,76 .?8 
800? .76 °69 ,81' °?9 
8017 .80 .79 ! ,76 .78 
8018 .8U .77 .?D .75 

I 
8U:~: .78 .?~ °?6 .77 
8044 ,75 .58 I .76 .71 
8U49 .8u .95 .82 .81 
84)90 .8u .99 .74 .79 
8103 .77 .85 .73 .75 

8105 .75  ; .73 .75 .75 
8z64 °84 1 .75 .80 .80 
8285 .8~ I1.00 °TU .UZ 
8Z95 .77 .87 .76 .77 
873~ .71 1.00 ,4z .70 

8945 .84 .99 .76 .80 
8853 .75 .6~ .91 ,90 
9015 .71 .64 .?O .67 
9u3~ .61 .70 .75 .72 
9055 .84 .64 .68 .8z 

9060 .8~ .89 .78 .80 
906.,1 .85 .79 .77 .7'=, 
906~ .79 .76  .75 .76 
9079 .78 .8~ .80 !.81 
9090 .75 .?S .84 i B1 

9170 .73 .52 .60 1.67 
98uu ,63 .66 .56 1.59 
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A P P E N D I X  A 

F U N C T I O N A L  D-RATIO 

D3 " " - -  which  is the  rec iproca l '  of the  a ve r a ge  amoun t  of 
M s p r i m a r y  loss pe r  loss which  involves an ex- 

cess loss.  

D4 " " M~ which  is the  ave rage  amoun t  of  excess loss pe r  loss 
which  involves an excess loss. 

D~ " " M '  e which is the  ave rage  amoun t  of excess loss pe r  loss. 

Ds . . . .  M~/M, ---- the  r a t i o  of Me to Mp. 

We need to de t e rmine  whe the r  any  of these  func t iona l  D-Ra t ios  a r e  more  
efficient e s t i m a t e s  of the  t rue  "D than  is the  ind ica ted  D, and i f  so, which  one 
is the  most  efficient. 

In o r d e r  to ob ta in  resu l t s  which could be d i rec t ly  a s s imi l a t ed  w i thou t  
u n d u e  use of m a t h e m a t i c a l  formulae ,  i t  seemed bes t  to make  an empi r i ca l  
tes t .  Th is  cons is ted  of p r e p a r i n g  1,000 punch ca rds  each r e p r e s e n t i n g  a 

s ingle  loss such t h a t  the  1,000 losses have  a d i s t r i b u t i o n  by size of loss ap-  
p r o x i m a t e l y  the  same as  t h a t  fo r  all losses in Massachuse t t s  in 1940-41. Ran-  
dom number s  were  ass igned  to the  1,000 punch ca rds  and 100 r a n d o m  
samples  of 50 losses each were  thus  obta ined.  The  ind ica ted  values  of each of 
the  s t a t i s t i c s  ment ioned  above were  calcula ted fo r  each of the  100 observa-  
t ions  and the  squares  of  the  coefficients of  v a r i a t i o n  of  these  100 observa-  
t ions  were  ca lcula ted  fo r  each s t a t i s t i c .  

I t  wil l  be rea l ized t h a t  in th i s  way  we have made  100 empi r i ca l  observa-  

t ions  of exper ience  fo r  a s ingle  classif icat ion fo r  which the  t rue  values  a r e  
known and a r e  thus  in a pos i t ion  to es tab l i sh  which  of the  s t a t i s t i c s  a r e  

F o r  each class i f icat ion the re  exis t s  an expected or  t rue  value of the  r a t i o  

of p r i m a r y  losses to to ta l  losses which  we shall  ind ica te  by  the  s c r i p t  ~D. 
F r o m  class i f icat ion experience,  t he re  will  be ava i lab le  an " i n d i c a t e d "  r a t i o  
of  p r i m a r y  losses to to ta l  losses which we shall  des igna te  as D. In add i t i on  

to the  ind ica ted  D- ra t io s  t he re  a r e  ava i lab le  wha t  we shall  call  func t iona l  

D- ra t i o s  which a r e  the  e s t ima te s  of  ~D made  f rom observed value  of o the r  
s t a t i s t i c s  such as :  

1 
D1 de t e rmined  f rom - -  where  Mp is the  ave r age  amoun t  of  p r i m a r y  loss 

Mp pe r  loss. 

D2 . . . .  R which is the  r a t i o  of  the  number  of losses which  in- 
volve an excess loss to the  to ta l  n u m b e r  of  
losses. 
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stable and which are  subject  to wide chance variat ion.  The squares of the 
coefficient of var ia t ion  were as follows: 

Square of Coefficient 
S ta t i s t ic  of Var ia t ion  

1 
- - -  1 .6793 
D 

1 
.0466 

MD 
R .1443 

R 
.0681 

Mr 

Me 1.1021 

M'e .8234 

Me 
1.3927 

Mr 

The s ta t is t ics  were handled in the above forms in order that  they might  
be on as nearly a uniform basis  as possible. The following functional  re- 
la t ionships between these s ta t is t ics  will indicate why the above forms 
were chosen : 

1 I Me R 
( - - - - 1 )  = ( - - )  (M'~) = (R) ( - )  = ( - - )  (M~) 

D Mp M, Mp 

1 R 
The comparat ively small sampling var ia t ion in - -  , R and - -  would indi- 

M r M~ 

care the possibi l i ty  tha t  these s ta t i s t ics  might  produce more efficient esti- 
mates  of ~ than the indicated values of D. 

The experience for  all of the Massachusetts  classifications were cut on 
punch cards together  wi th  the values of these three  s ta t is t ics  calculated 
f rom the classification experience. These classification cards were then 
sorted successively by each of these s ta t is t ics  and tabulated to obtain ap- 

1 1 
proximately  the relat ionships between ( -  - 1) and - - ,  ~ and - -  (where 

D MI, M I, 

the scr ip t  le t ters  indicate the t rue  values as contrasted to sample values) .  
Charts  were then drawn for  each of the three s ta t is t ics  s imi lar  to that  

1 1 
shown in F i g u r e  A for  ( - - -  1) and - - .  

© M~ 
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1 R 
By en t e r i ng  these char ts  with the observed values of - - ,  R and - -  obta ined  

Mp Mp 

1 
f rom the 100 random samples, the func t iona l  es t imates  of ( - -  - 1 )  were 

D 

1 
obtained for  comparison as to efficiency wi th  the observed values of ( - -  - 1). 

D 

The following squares  of coefficients of var ia t ion  were ob ta ined:  . . . .  

Squares  of Coefficients 

S ta t i s t ic  of Var i a t ion  

• 1 1 
( - -  - 1) es t imated f rom (- -  - 1) .6793 
D D 

1 1 
( - -  - 1) es t imated f rom - -  .1007 
"D Mp 

1 
( - -  - 1 )  es t imated f rom R .1443 

1 R 
( - -  - 1) es t imated f rom - -  .1824 
D Mp 

Thus  we find tha t  each of these three  s ta t i s t ics  is more  efficient than  

1 1 
( - -  - 1) i tself  and tha t  - -  appears  to be the most  efficient. I t  seemed wor th  
D M, 

while, however, to subs tan t i a t e  this  with samples f rom d i s t r ibu t ions  of 

losses hav ing  r a the r  different  values of ID. To do this  the losses on the 1,000 

punch cards represen t ing  the average Massachuset ts  d i s t r ibu t ion  of losses 

were first reduced 50% and then increased 50% and the new values of 
p r i m a r y  and excess losses determined.  Twen ty  samples of 50 losses each 

were then  taken f rom each of these new empirical  classifications and the 

1 
est imated values of ( - -  - 1 )  de termined f rom the char ts  as before. The 
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squares  of  the  coefficient of  v a r i a t i o n  were  as  fo l lows:  

Squares  of  Coefficient of  Var ia t ion  

1 Losses Average  Losses Weighted  
( - - - -  1) Es t ima t ed  Inc reased  Loss Reduced Averaged 

'D 50% Dis t r ibut ion  50% of  
F r o m  (1) (2) (3) (1),  (2) and  (3) 

1 
( - -  - 1) .4431 .6793 1.2800 .7314 

1 
- .0738 .1007 .1004 .0968 

Mp 
R .1434 .1443 .1880 .1504 

R 
- -  .1169 .1824 .2091 .1769 
Mp 

I t  is seen t h a t  the  e s t i m a t e s  made  on the  bas i s  of  the  value  of Mp a re  the  
mos t  efficient in each case. 

F i g u r e  B and Table  I I I ,  exp re s s ing  7) in t e r m s  of  M~, were  o b t a i n e d  f rom 
F i g u r e  A and p rov ide  d i r ec t  means  fo r  e s t i m a t i n g  D f rom Nip. F i g u r e  C 
shows a compar i son  of  the  t r ue  O - R a t i o s  w i th  the  ind ica ted  values  of D 
f o r  each of the  t h r e e  empi r i ca l  c lass i f ica t ions  and F i g u r e  D shows the same 
compar i son  of the  t r ue  ~D-Ratios wi th  the  func t iona l  D-Ra t ios  e s t ima ted  
f r o m  the  va lues  of M~. 
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T A B L E  I I I  

FUNCTIONAL D-RATIOS, Dr, FOR VARIOUS AVERAGE PRIMARY LOSSES 

Mp Dt Mp Df 

0 -  21 1.00 341- 348 .60 
22- 29 .99 349-356 .59 
30- 38 .98 357-364 .58 
39-  46 .97 365-373 .57 
47-  54 .96 374-381 .56 

55- 62 .95 382-389 .55 
63- 70 .94 390-397 .54 
71- 79 .93 398-405 .53 
80- 87 .92 406-413 .52 
88- 95 .91 414-422 .51 

96-103 .90 423-430 .50 
104-111 .89 431-438 .49 
112-119 .88 439-446 .48 
120-128 .87 447-454 .47 
129-136 .86 455-462 .46 

137-144 .85 463-471 .45 
145-152 .84 472-479 .44 
153-160 .83 480-487 .43 
161-168 .82 488-495 .42 
169-177 .81 496-503 .41 

178-185 .80 504-512 .40 
186-193 .79 513- 520 .39 
194-201 .78 521-528 .38 
202-209 .77 529-536 .37 
210-217 .76 537-544 .36 

218-226 .75 545-552 .35 
227-234 .74 553-561 .34 
235-242 .73 562-569 .33 
243-250 .72 570-577 .32 
251-258 .71 578-585 .31 

259-266 .70 586-593 .30 
267- 275 .69 594- 601 .29 
276-283 .68 602-610 .28 
284-291 .67 611-618 .27 
292-299 .66 619-626 .26 

300-307 .65 627-634 .25 
308-315 .64 635-642 .24 
316-324 .63 643-650 .23 
325-332 .62 651-659 .22 
333-340 .61 660-667 .21 
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VALUATION OF THE DEATH B E N E F I T S  PROVIDED BY 

THE WORKMEN'S COMPENSATION LAW OF N.Y.  

by 

HAROLD W. SCHLOSS 

The problems raised by the subject of this paper are those which are of 
longstanding interest to the profession and go back to the very infancy of 
this society. In fact this paper is the latest of a series of the same title, 
the first, by Mr. W. W. Greene having appeared in Volume I of the Pro- 
ceedings thir ty-four years ago. In order to simplify the task so that  non- 
technical people could value cases as well as to insure uniformfty the Work- 
men's Compensation Board has bad prepared tables to value certain benefits 
under the N. Y. Workmen's Compensation Law. These tables have been as 
follows: 

Bulletin No. Date of Death 
N. Y. Dept. of Labor Bulletin 222 July 1, 1948 

207 July 1, 1939 to July 1, 1948 
190 July 1, 1937 to July 1, 1939 
120 July 1, 1922 to July 1, 1937 

State Industrial Commission Bulletin June 1917 
O]ifiers' Tables 1915 

Several members of the Society have participated, chiefly in an advisory 
capacity, in the preparation of the present bulletin. These have been Miss 
Davis and Messrs. Carleton, Dorw. eiler, Graham, Johnson and Perryman. 

The syllabus for the examination on Life Contingencies contains no refer- 
ences to the Proceedings later than Volume I I  and although the theory has 
not changed it is felt that  our literature should be brought up to date at this 
opportune time because of current interest in the topic. 

Chapter 232, Laws of 1948, effective July 1, 1948 amended the Workmen's 
Compensation Law of New York and made necessary the preparation of 
new tables for the valuation of death benefits. The purpose of this paper is 
to make available to the actuarial profession the formulae underlying these 
tables and to demonstrate to students a method of deriving these formulae. 

The pertinent sections of the amendment are as follows: 

16. 1-b. If  there be a surviving wife (or dependent husband) and no 
child of the deceased under the age of eighteen years and no child of any 
age dependent blind or crippled, and the death occurs on or af ter  July 
first, nineteen hundred forty-eight,  to such wife  (or dependent husband) 
for ty  per centum of the average wages of the deceased during widowhood 
(or dependent widowerhood) wi th  two years' compensation in one sum., 

upon re-marriage; and where the death occurred prior to July first, 
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nineteen hundred forty-eight,  to such wi fe  (or dependent husband) th ir ty  
per centum of such wages during widowhood (or dependent widowerhood) 
wi th  two years' compensation in one sum, upon remarriage. 
Subdivision two of section sixteen of the Workmen's  Compensation Law is 

hereby amended to read as follows: 

16. 2. I f  there be a surviving wife (or dependent husband) and a 
surviving child or children of the deceased under the age of eighteen years  
or a surviving child or children of any age dependent blind or crippled, 
and the death occurs on or af ter  July first, nineteen hundred forty-eight,  
to such wi fe  (or dependent husband) thir ty  per eentum of the average 
wages of the deceased during widowhood (or dependent widowerhood) with 
two years' compensation in one sum, upon remarriage; and the addit ional  
amount of twenty  per centum of such wages for  each such child until the 
age of eighten years  or until the removal of the dependency of the blind 
or crippled child or children; in case of the subsequent death or remar-  
r iage  of such surviving wife (or dependent husband) any surviving 
child of the deceased employee, a t  the time under eighteen years  of age or 
dependent through mental or physical infirmity, shall have his compen- 
sation increased to thir ty  per centum of such wages, and the same shall 
be payable until  he shall reach the age of 18 years  or .unt i l  such depend- 
ent blind or crippled condition shall have been removed; provided tha t  the 
total amount payable shall in no case exceed sixty-six and two-thirds  per  
centum of such wages. Upon statutory termination of compensation pay- 
ments  to all such children, the compensation of the surviving wi fe  (or 
dependent h?~sband) shall be increased to for ty  per centum of such wages 
wi th  two years' compensation, at such rate, in one sum, upon remarriage. 

I f  there be a surviving wi fe  (or dependent husband) and any of the 
aforementioned surviving children, and the death occurred prior to July 
first, nineteen hundred forty-eight,  to such wi fe  (or dependent husband) 
thir ty  per centum of the average wages of the deceased during widow- 
hood (or dependent widowerhood) with two years' compensation in one 
sum, upon remarriage; and the additional amount of ten per centum of 
such wages for each such child until eighteen years of age or unt i l  the 
removal of the dependency of the blind or crippled child or children; in 
case of the subsequent death or i'emarriage of such surviving wi fe  (or 
dependent husband) any surviving child of the deceased shall have his 
compensation increased to fifteen per centum of such wages until he shall 
reach the age of eighteen years or until such dependent blind or crippled 
condition shall have been removed; provided that the total amount payable 
shall in no case exceed sixty-six and two-thirds per centum of such wages." 
In valuing death benefits pr ior  to this  amendment one assumption made 

was tha t  py~ ---- py~ = . . . = S = .99479364, where py~ was the proba- 
bi l i ty  tha t  the ita youngest child would survive one year  to age y~+ 1. By 
this  device i t  was possible to calculate annui ty  values knowing only the num- 
ber of children involved and the age of the oldest of these. Otherwise it 
would have been necessary to calculate annuit ies for  each combination of 
ages. This assumption is still  made. 
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In addition it has been necessary to make one other assumption. Prior  to 
the amendment the benefit of the child depended on" the status of the widow 
(whether she was alive and not remarried, or remarried, or deceased) but 
the widows benefit did not depend on the the status of the child. Now it does, 
for  the widow receives 40% of the deceased's wages if she has no dependent 
children under eighteen and 30% otherwise. At the time of remarriage the 
widow receives a dowry of two years payments. This is interpreted to be 
two years of actual payments and not two years of payments being received 
at time of remarriage. For  example, if a widow remarried and had a child 
or children, the youngest of whom, was 161/2 she would (except for the re- 
marriage) receive benefits at the rate of 30% for a year and a half, and 
at the rate of 40% thereafter. The remarriage benefit is then the present 
value of payments at the rate of 30% for the first year and a half and at the 
rate of 40% for  the last half year. One proposed solution to the problem of 
how to value this remarriage endowment is to run the term of the endow- 
ment until the youngest child reaches age seventeen. This means that for  
valuation purposes we would pay the widow her dowry at a 30% rate if 
the youngest child was less than seventeen and at a 40% rate dowry if he 
was seventeen or greater. We have made the tacit assumption that  the aver- 
age  age is seventeen of the youngest child of these widows who remarry 
with youngest child between sixteen and eighteen. The resulting inaccu- 
racy is very small as may be seen by comparing it with the true expression. 

The true value of the increasing 10% is 

f l ~  20 dt ½ l ~ - l ~ ( t -  16 + y )  s' v t m ~ , + t  
J 1 - } q ~ + t  

I f  the youngest child is 16 at time of remarriage the widow gets none 
of the extra 10% and if the youngest child is 18 at time of remarriage the 
~idow gets the extra 10% for 2 years. This expression 

= i f  17~ f ~ ,  16-~ f (t) dt + ½ ls-~f (t) dt If we replace 
17-~' 

f|8-y F 17-y 
½ J l~-v f (t) dt by } J 17.vf (t) dt we have 

f 
17-y 

~ y (t) dt as the expression to then be approximated. We have also 

neglected the small values for those cases where the remarriage takes place 
with youngest child < 16 and this child dies before reaching age 18. 
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The tab les  affected by  the  a m e n d m e n t  a r e  as  fo l lows:  

I Widow or  W i d o w e r - P r e s e n t  Value  of Compensa t ion  pe r  $100 Annua l  
Wages  Payab le  Unt i l  Dea th  or  R e m a r r i a g e .  

40 a=, ÷ 80 E~, 

I - A  Reduct ion  on account  of Younges t  Child in P r e s e n t  Value  of W i d o w ' s  
or  W i d o w e r ' s  Po r t i on  of Compensa t ion  per  $100 of Annua l  W a g e s  
Payab l e  (per  Table  I)  Unt i l  Dea th  or R e m a r r i a g e .  

10 ~az~j : l~=~-v,l ÷ 20 ~] ~ ,  : 1-v~-yd 

I -B Reduct ion  on account  of Second Younges t  C h i l d . . .  

10 (idly:  : 1-g;I - ~ 2  : l-V~v,I) + 20 (,Ez'v~ : ~-V-~-~l - ~E~w : ~ f  

I-C Reduct ion  on account  of T h i r d  Younges t  Child . . .  

- 2 ~ ,  : 1-~1 + ,  ~E~y, : ~--~1) 

I -D Reduct ion  on account  of F o u r t h  Younges t  C h i l d . . .  

10 (~az'v, : l-g~l - 3 2e~y, : 1%-;;I + 3 8d~y, : ~%-~v,I - ,~='v, : ~7;J) + 20 (xEty, : ~-~-~,l 

I - E  Reduct ion  on acount  of  F i f t h  Younges t  C h i l d . . .  

IV Younges t  C h i l d - P r e s e n t  Value  P e r  $100 Annua l  W a g e s  P a y a b l e  
Un t i l  A g e  18 

30 ~v~ :i~';7~d - 10 ~d~, : ~-~;v,I 

V Second Younges t  Child 

V I  T h i r d  Younges t  Child 

V I I  4th  Younges t  C h i l d - P r e s e n t  Value P e r  $100 Annua l  W a g e s  P a y a b l e  
Un t i l  A g e  18 

3 0  ,dy ,  : 1"¥-~1-- 7 0  ,dy, :1--~ i -{" 40  4dy,:l--~--~[ -- 10  adz'V, : 1-~-~1 - -  10 ,d~, : y ~ l  

÷ 30 ,d~y, : ~-~7~,1 - 10 ~d~, : i~71 
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V I I I  5th  Younges t  C h i l d - P r e s e n t  Value  P e r  $100 Annua l  W a g e s  Pa ya b l e  
Un t i l  A g e  18 

3 0  ,ay,  : i g ~ l  - 1 4 0  ~ a ~ :  ts--:~TI + 1 6 0  , a w  : ~-~-~r - 50 ~ ,  : t - ~ l  - 1 0  ~ ' v ,  : ~-g~,T 

- 1 3 }  , ~ w  : l~ - ; t  + 6 0  3a~-~, : 1-~-~1 - 40 ~ . ~  : 1-~-~j + 3 }  ,a~,v~ : l-g~v,I 

I X  Chi ld ren  a t  3 0 % - P r e s e n t  Value  P e r  $100 Annua l  W a g e s  Pa ya b l e  
U n t i l  Age  18 

1st & 2nd Chi ld  30 ,av ..-i~l 

3rd Child 30 L~ : - i ~  - 23~ , ~  :-T~I 

4th  Chi ld  30 ,av :-i-~l - 70 =~ :-i-~I + 40 , ~  : - i~l  

5th Child 30 ~v :-ig-~ - 140 ~ :-i-g-~ + 160 , ~  :-i-~l - 50 ~ :- i~l  

6th Chi ld  30 ~av ..-ig-~ - 233} ~ :-i~-~l + 400 , ~  :-7~-~1 - 250 ~v :-ig-~ 

+ 53} ~ :-i~-~l 

7th Child 30 ~a~ :~-~ - 350 ~ :-i~l + 800 ~o~ :~-~1 - 750 ~ :-i~-~: 

+ 320 , ~  . - ~ l  - 50 ~ :-i~l 

I X - A  Bro the r s ,  S i s t e r s  and Grandch i l d r en  a t  2 5 % - P r e s e n t  Value  per  $100 
Annua l  W a g e s  Payab l e  Unt i l  Age  18 

1st & 2nd Chi ld  25 ~a~ :-i-~l 

3rd Child 25 ~ a ~ : - ~  I - 8~ ~a~: ~sr~-~ 

4th Chi ld  25 ~ : -~ -~ l  - 25 ,~:-~:.~ 

5th Child 25 ~ : - i~l  - 50 , ~  :-i~--~ + 25 ~a~ :- i~l  

6th  Child 25 ~ : - ~ - ~  - 83~ ~ : - i~ -~  + 125 ~ : - i ~ l  - 66~ ~a~:-i-~l 

7th Child 25 te~ :Ts---fl - 125 ~a~ : ~s-i~-~ + 375 ~ :-i~l  - 400 ~a v : - i~l  

+ 125 ~ ..~-~.~[ 

X P a r e n t  or  G r a n d p a r e n t - P r e s e n t  Value P e r  $100 Annua l  Wages  Pay -  
able  Un t i l  Age  18 

40 ~ 
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XV Suspens ion  of P a y m e n t s  to Widow (X)  and no Chi ldren  

40 ~x, :TI + 80 E~, : 71 

X V I  Suspens ion  of Widow ' s  P o r t i o n  of P a y m e n t s  to Widow (X)  w i th  
One Child 

40 ex, :71 + 80 E ~,-~l _ 10 a~,~, :71 - 20 E ~ ,  :TI 

X V I I  Suspens ion  of Widow ' s  Po r t i on  of  P a y m e n t s  to Widow (X)  w i th  
Two Chi ldren  

40 ax, :71 + 80 ~x, ..71 - 10 (2 la~, :71 - ~a~, :71) - 20 (2 1E~, :71 - ~E~' :71) 

X V I I I  Suspens ion  of Widow ' s  Po r t i on  of P a y m e n t s  to  Widow (X)  w i t h  
Three  Chi ldren  

40 a~, :71 + 80 E~, ..3-1 - 10 (3 1 ~  ..-r] - 3 ~a~, :-rl + ~ax, :71) 

- 20  (3 ]~3~,:71 - 3 2Er :71 + ~E~- :71) 

X I X  Suspens ion  of Widow ' s  Po r t i on  of  P a y m e n t s  to Widow'  (X)  wi th  
F o u r  Chi ldren  

- 20 (4 172~,:71 - 6 ~E~, :71 + 4 ~E~, : 71 - ,E~ ' :71)  

XX Suspens ion  of Widow ' s  Po r t i on  of P a y m e n t s  to Widow (X)  w i th  
F i v e  Chi ldren  

40 a~,:71 + 80 E ~,:71 

- 10 (5 ~a~, :71 - 10 2a~, :71 + 10 3a~, :-?1 - 5 ,az, :-i7 + 6ax, :-;1) 

- 20  (5 ]Ex,:5-1 - 10  ~E~,:71 + 10  aE~,:5-] - 5 ,E~,:5-}  + 5E~- :71) 

In  de r iv ing  these  fo rmulae ,  the  ch ie f  difficulty l ies in va lu ing  the  l imi t a -  
t ion due to the  m a x i m u m  benefit  which  is 6 6 % %  of the  deceased ' s  wages .  
A r a t h e r  nea t  express ion  can be developed fo r  th is .  
Le t  ¢ be the  reduct ion  f rom the value of  the  benefit  on account  of  the  

m a x i m u m  l imi t a t ion .  

~49 (y) = reduc t ion  fo r  w ch i ld ren  cons ide r ing  the  m o r t a l i t y  of  the  chil-  
dren  y 

49 (x'y) = reduct ion  fo r  w ch i ldren  cons ide r ing  the  m o r t a l i t y  of the  widow 
x'  and the  chi ldren  y 

49~ (y) = reduct ion  for  the  w th younges t  child 

49~ (x,y) = reduct ion  fo r  the  w ta younges t  child 

Pu = p r o b a b i l i t y  t h a t  a child aged y will  su rv ive  t y e a r s  to age  y + t 
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F o r  purposes of these tables tP~ is a cons tan t  for  y < 18 

m! 
'~Cr = n u m b e r  of combina t ion  of m th ings  taken r a t  a t ime. 

r! (n - r ) !  

The p robab i l i ty  tha t  exactly r chi ldren survive  out of m is then  

P = '~C, p" (1 - p ) ~  

= "C, p" (1 - ~ C ,  p + ' n ~ C ~  p2 _ ~ C ,  pa . . . . . .  ( - 1)  " ~ p " - ' )  

= '~c, { p ,  - " - ' c ,  p r + l  + ' ~ c ,  p ,+2  . . . . . .  ( _ 1),,-.~ p . , }  

For  a group of r chi ldren s u r v i v i n g  the probabi l i ty  is p '  and the r sur-  

vivors may  be selected in ~C, ways f rom t h e  group of m children.  All of 

the r e m a i n i n g  m - r  chi ldren fail  to survive.  

Since mC, "--~C, = "Cr+, "÷'C, 

= - " C ' ~ C  p,+2 . . . . .  _ 1 ) ~ - ,  p ~  P '~C, p~ '~C, 'n"-~C, p~+t + ~ , + . ( '~C, 

"t" ,+2p p,+2 . - 1)m--~ p~ = "C, pr _ "C~+I "+'C~ pr+* + " , + 2  "~2 + .. .( " C ,  

Let~C,+, p '+ '  = g~+' 

and m ")~ oo 

P = Z '  - "+'C, Z '+l  + "+2C, E +2 . . . . . . . .  

= Z '  (1 - ' + 'C ,  Z + "+2C2 Z °" - '+3C~ ~ . . . .  ) 

= Z r (1 - Z) - ' + ~  = Z' 

(I + Z) ~+I 

so t ha t  Z ~ 

(1 + Z) ~+1 

represen ts  the p robabi l i ty  of exactly r survivors  out  of m for  all combina-  

t ions  of r survivors .  By conver t ing  probabi l i t ies  to annu i t i e s  and defining 

Z ~ 
~,+t = "Cr+, , +$  we have = presen t  value of 

(1 + Z) '÷~ 

annu i t i e s  payable  while there  are exactly r surv ivors  of m. 
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To derive ¢ proceed as follows: 

Let SJ be the benefit to each of m persons and let SL be the maximum benefit 

to all. The youngest  beneficiary will then draw SJ as will the next  youngest  

and the third youngest etc. provided $ r J <  $L .  The (r + l ) "  youngest  will 

receive $(L-roT) and the $ ( r + l ) J  benefits will be reduced ( $ r + l ) J - L  be- 

cause of the operation of the maximum. The ( r+2)  nd youngest  will receive 

nothing and thus the total benefits are reduced $J because of him, For y,+, 

and Yr+~ the reduction has become $(r + 2 ) J - L  

The value of ¢ is then 

4,= (r + l ) J  - L  + 
(1 + Z) r+2 (1 

(r + 3 ) J  - L  + . . . .  
(1 + Z) "+4 

This is easily summed by breaking it into two series. 

Z '+ '  Z Z + ~b= (r + 1) J - L (1 + Z )  r+~ I +1 -t- (1 -}-Z) ~ 

J Z "+" [ 2 Z 3 g" 
(l+Z) "+" t_l + I +-----Z + (I +Z) ~" + - -  

= (r + I )  J - L  (1 + Z) '+* + (1 + Z )  r+l 

As an example consider Formula IX : 

Benefit 
1st Youngest Child $30 

2nd Youngest Child 30 

3rd Youngest Child 30 

4th Youngest Child 30 

etc. 

L : 66% J : 30 

r : 2  

~t+2 
+ 

+ Z) ~+3 

- -  + (1 + Z) - - - - - - - z  + " "  

Reduction 
$0  

0 

23~/3 
531/8 

J ~'+~" C1 Z ) - 2  
+ (1 + g )3 \  I~--Z 

4z3 ] 
( i  + Z) 3 + . . . . . .  
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= (23½Z 3 + 3 0 Z  4)(I +Z) -3 

From this ~ function the reduction may be obtained for the formulae 

tabulated above. Consideration of the maximum does not enter into the deri- 

vation of the first six tables. Here the widows benefit is reduced $10 while 

she has a dependent child < 18 alive; so that 

10 Z 10 Z "~ 10 Z 3 

¢ ( Y ) =  1 ÷ 7, + (1-t-Z) ~ + (1 + Z )  z + . . . . . .  

_ 1 0 Z  = 1 0 Z  - 1 0 Z  2 + 1 0 Z  ~ . . . . . .  
l + Z  

Z" fo r  r > m is undefined, therefore  

l g~(y) = 1 0 Z  = 1 0 , d  

2 ¢  (Y) = 10 Z -- 10 Z 2 = 10 (2 1 ( ~  - -  2(~) 

S¢(Y)  = 1 0 ( Z  - - Z  2 + z  s) = 1 0 ( 3 , ~  - - 3 2 a  + 3 a )  

4 ¢  (y) = 10 (Z - Z  2 + Z  3 - Z  4) = 10 ( 4 1 d  - 6 e a  + 4 3 ~ I  - , a )  

~b (y) = ! 0 ( Z  - Z  2 + Z  3 - Z  4 + Z  5) = 1 0 ( 5 , a - 1 0 ~  + 1 0 3 a -  54d + s a )  

Since ~ ~(y) = ~ b  (y) + ~_l~b(y) 

¢ , ( y )  = 1 0 1 4  

¢ 2(Y) = 10 (la - 2a) 

3(y) = 10(1~ - 2 ~ + 3 a )  

~b 4(Y) = 10 (1(~ -- 3 2a "~ 3 3(Z-- 4a) 

~bs(y) = 1 0 ( l d  - - 4 2 d  - t -63d - 4 4 ( ~  + s d )  

I f  we should define 0 to be fo r  the r emar r i age  benefit wha t  ~b is f o r  

the annu i ty  benefit, 

01(y) = 20 1E 

0 2(Y) = 20 (IE - 2E) 
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0 3(y) = 20 (~P, - 2 ~E + aE) 

04(y )  = 20 (1~] - 3 2E -{-3 3E - 4E) 

The first set of formulae  are  

I A =~ 1(y) + 0 ~(y) 

I B = ~b2(y) + 02(y)  

I C -- 4'3(Y) + 0 3(y) 

I D = ¢ 4(Y) -{- 0 4(Y) 

I E  = ¢ 5 ( y )  + 0 5 ( Y )  

At first it seems incongruous tha t  we can subt rac t  annui t ies  of  va ry ing  

terms but  this is permissible as an example will illustrate. Suppose ~ s t a r t  

with m children and consider the terms involving r survivors  which are  

,d and ,E.  In  ,0  and , ~ we have '~C, of these terms and in ,_~ ~b and ,_~0 we 

have ~-~(;r of  these. The addit ion of Yr to the group has increased the number  

of ~d and ,E terms by ('~C, - m-IC,) te rms and these are  the ones where  Yr 

is the last  survivor.  Therefore  these te rms  run  for  1 8 - y r  years  and it is 

these tha t  are  counted in ~b~ and O ,  

In  the second set of formulae  we can use the ~b funct ion developed above. 

Benefit (No Widow) Reduction 
1st Younges t  Child $30 0 
2nd Younges t  Child 30 0 
3rd Younges t  Child 30 231/3 
4th Youngest  Child 30 531/fi 

etc. 

Benefit (With  Widow) Reduction 
1st Younges t  Child $20 
2nd Younges t  Child 20 3½ 
3rd Youngest  Child 20 231/3 
4th Youngest  Child 20 43% 

etc. 
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~n the first ins tance  J = $30, r = 2, L = 66~ so that ,  

¢ (y) = (231Z  3 ÷ 3 0 Z  4) (1 + g ) - 3  

ffi 2 3 ~ Z  3 - 4 0 Z  4 + 5 0 Z  5 . . . . . .  

1¢ (U) = 0  

2 4, (y) = 0 

s~b (y) = 23 iZ  8 = 23] 34 

4~b (y) = 2 3 t Z  3 - 4 0 Z  4 =93~3(~ - 4 0 4 ~  

5¢  (Y) = 2 3 ~ Z  3 - 4 0 Z  4 + 5 0 Z  5 = 2 3 3 i 3 d  - 2 0 0 4 d  ÷ 5 0 5 d  

and  

I(Y) = 0 

~b 2(Y) = 0 

¢ ~(y) = 28t 34 

¢ 4(Y) = 70 ~4 - 404d 

¢ 5(Y) = 140 ad - 160 44 -I- 50 5d 

In  the  2nd ins tance  J = $20, r = 1, L = 66% 

dp(x,y) = ( 3 t Z  ~ + 2 0 Z  3) (1 + Z )  -2  

f f i 3 t Z  2 + 1 3 t Z  3 - 3 0 Z  4 - 1 - 4 6 ] Z  5 

14~ (x'y) = 0 

~dp(x'y) = 3 t Z  2 =3½2d  

s~(x'Y) = 3 t 7 ,  2 + 1 3 ½ Z  3 ~ l O ~  ÷ 1 3 t  

4dp (xT) ffi 3 i  g 2 -t- 13t Z ~ -  30 g 4 

= 2 0 ~  + 5 3 ½ 3 d  - 3 0 4 d  
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~ ¢ ( ~ ' y )  = 3 } Z  ~ + 1 3 } Z  3 - 3 0 Z  4 + 4 6 3 Z  5 

= 3331 ~ + 1331 3~ - 150 4a + 46~ 5~ 

T h e r e  we  h a v e  a n o t h e r  s e e m i n g  i n c o n g r u i t y  in s u b t r a c t i n g  t e r m s  invo lv -  

i n g  ( g )  f r o m  t e r m s  i n v o l v i n g  ( x ' g ) .  S i n c e  t h e  ¢ ( y )  t e r m s  a r e  i n d e p e n d e n t  

of  x '  in d e d u c t i n g  those  we  do so w h e t h e r  o r  no t  t he  w i d o w  is a l ive .  I f  we  

n o w  d e d u c t  a g a i n  f o r  t h e  case  of  t h e  w i d o w  a l ive  we  w o u l d  be  c o m p o u n d i n g  

the  d e d u c t i o n  hence  i t  is n e c e s s a r y  to s u b t r a c t  p r e v i o u s  d e d u c t i o n s  of  t h e  

f o r m  ~b ~.(y) 

~(x'y) = 0 

4, 2(x'y) = 3 ~ 2d 

d~ 3(x'y) = 3~ 2d - 10 3d 

4 ~ ( x ' y )  = 102c~ - 3 0 ~  + 1 0 4 d  

F o r m u l a  I V  = 30 c~, :~-~7 - 10 Ld~ : i ~ l  

V = 30  ¢ 2 , j 2 : ~ t  - 10  lax, u 2 : , ~ [  - ~b 2(Y) - ~) 2(:~'Y) 

I V  = 30 d,j:~ : ~ , .  - 10 ~a~,~3 : Ls-~:~l - ~b 3(Y) - ¢z (x ' y )  

V I I  = 30 d u 4 : i ~ i  - 10 ldr,j.~.. ~ ;  - ~b 4(Y) - ¢4(x 'y )  

V I I I  = 30 avs: ~-~-~I - 10 ~dr~s : ~ 1  - ¢ ~(Y) - ¢ 5(x'y)  

F o r  F o r m u l a  I X  t h e  ~b f u n c t i o n  is 

¢ = ( 2 3 ~ Z  3 + 3 0 Z  4) (1 + Z )  - ~  

(y) = 2 3 ½ Z  '~ - 4 0 Z  ~ + 5 0 7 =  ~ - 5 3 ~ Z  6 + 5 0 Z  7 . . . . . .  

~ (y) = 0 

6 (y) = 0 

3~b(Y) = 2 3 ~ Z  ~ = 2 3 - ~  
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4 ~ (y )  = 

~ ¢  (y )  = 

6 ¢ (y )  = 

~ (y )  = 

and 

4~ l ( y )  = 0 

2 (y )  = 0 

V A L U A T I O N  OF D E A T H  BENEFITS 

2 3 ~ Z  3 - 4 0 Z  4 =93½3~ - 4 0 4 d  

2 3 } Z  3 - 4 0 Z 4  - F 5 0 7 7  

233~ 3d - 600 4d+  50 55 

23½ Z 3 - 40 Z 4 + 50 Z 5 - 531 Z 6 

466~ 3d - 600 4d + 300 5d - 53½ 6d 

2 3 t Z  3 - 4 0 Z  4 + 5 0 Z  '~ - 5 3 ~ Z  6 + 5 0 Z  7 

7161 :~d - 1400 ~d + 1050 5d - 373½ 6d + 50 7~ 

~b 3(Y) = 23½ 3d 

4(Y) = 70 3d - 40 4d 

¢ ~(y) = 140 ad - 160 4d + 50 5d 

6(Y) = 233} 3d - 400 4d + 250 ~d - 53½ ~ 

¢7(Y) = 3 5 0 a d  - - 8 0 0 4 d  + 7 5 0 ~ d  - 3 2 0 6 d - F 5 0 ~ d  

F o r  F o r m u l a  IX-A 

= ( 8 i Z  3 + 2 5 Z  4) (1 + Z )  -3  

= 8 ½ Z  ~ - 2 5 Z  a + 6 6 ~ Z  6 - 1 2 5 Z  7-F . . . . . .  

, ~  (y) = 0 

2 ~ (y )  = 0 

a ~ ( y )  = 8 ~ Z  3 = 8 ½ a a  

4¢  (Y) = 8 ~ Z  3 = 3 3 i 3 d  
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5~b (y) =837~3 - 2 5  g s +  

0~b(y) = 8 1 Z  3 - 2 5 Z  5 + 6 6 ] Z  6 

z~b(y) = 8 ] Z  3 - 2 5 Z  s - i - 6 6 } Z  ° - 1 2 5 Z  7 

l (y )  = 0 

~ 2 ( y )  = 0 

4(Y) = 25 3~ 

5(Y) = 503• - 2 5 5 ~  

~b s(y) = 83] 3d - 125 ~ -b 66-~ 6d 

7(Y) = 1253d -3755(2 q-4006d - 1 2 5 7 d  

Folznulae X and XI follow from the definitions of the benefits they value. 
Formulae XVI, XVII,  XVIII ,  XIX, XX are similar to Formula I combined 
with Formulae I-A, I-B, I-C, I-D and I-E. The derivation is the same except 
that  the term is common for all rather than varying according to the age 
of each child. 

It  is believed that  this paper is sufficiently self-contained that  the reader 
will be enabled to understand the latest application of life contingencies in 
the Casualty Actuarial field. An index of commutation and other symbols is 
appended for the use of those who may wish to develop these formulae from 
first principles. 

v 

m~, 

INDEX OF SYMBOLS AND COMMUTATIONS USED IN 

FORMULAE FOR RECOMPUTED WORKMEN'S 

COMPENSATION TABLES 

The number alive and unmarried at precise age x' who according 
to the Danish Survivorship Annuitants' Table of Mortality and 
according to the Remarriage Tables, terminating at age 65, of the 
Dutch Royal Insurance Institution are the unmarried survivors 
of those alive and unmarried at age x'-l. 

The present value of $1 due one year hence at 3% compound 
interest. 

The number remarrying between ageg x' and x'-I and alive at 
age x'+l.  
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1 - gqx" 

X t =  ~ 

D r  = lx, tY 

D~, = D z  + D~,+l 

2 

= .99479364, the  p robab i l i t y  of a child age 17 or  under  l iv ing  one 
yea r .  

S~-1 D~, 

~'~'  = S ~ '+~ ~ - 1 ~ '  

m 

~D~ = wD~, + ~D~+l  

2 

X ' =  O 0  

Z ' = X '  

dx' 

X I =  OO 

The  value  of $1 pe r  y e a r  payab le  con t inuous ly  commenc ing  

a t  age  x and con t inu ing  as  long as  x' l ives ---- - -  
Dx, 

d~ : ~--~-vl The  va lue  of  $1 per  y e a r  payab le  con t inuous ly  commencing  a t  

age  y and con t inu ing  to age  18. 

~dx,yw : ls-ywl The value of $1 per  y e a r  payab le  con t inuous ly  d u r i n g  the j o in t  

l ives of  a widow age  x '  a t  da te  of  va lua t ion  and w ch i ldren  

of which  the  oldest  is age  Yw fo r  18-yw years .  
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w i z ,  - wNx, + 18-y,o 

wnz, 

The value of $1 payable in a lump sum upon remarriage of a 

widow age x' at date of valuation. 

~V~z, 

nx,  

wE~,u~: i~--~ I The value of $1 payable in a lump sum upon the remarriage of a 

widow, age x' at date of valuation, with w children, of which the 

oldest is age Yw within 18-yw years, if all w children are alive 

at time of marriage. 

~M~, - ~,M~,+I~-~, 

TvD~ ~ 
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REPORT OF COMMITTEE ON COMPENSATION AND L I A B I L I T Y  

LOSS AND LOSS E X P E N S E  RESERVES 

During the past  few years  considerable dissatisfaction has been expressed, 
publicly and privately, with regard to the Schedule P method of establish- 
ing and exhibit ing compensation and liability loss and loss expense reserves 
for  annual s ta tement  purposes. 

One source of such dissatisfaction is in the utilization of the Schedule P 
" remainder"  as a minimum reserve for  each of the three latest  policy years.  
A special section of this report  deals with the whole question of minimum 
reserves, with par t icular  reference to the appropriateness of the Schedule P 
method. 

Another important  source of dissatisfaction lies in the lack of information 
as to the consti tuent elements of the case est imate total. The scrutiny of 
an individual car r ie r ' s  annual s ta tement  does not indicate whether  provision 
has been made for  unreported claims and the amount  of such provision, 
whether  provision has been made for  outstanding loss expense and the 
amount of such provision, whether  a reserve for  undisclosed occupational 
disease claims has been included and the amount of such reserve, etc. The 
present  annual s ta tement  schedules are so unsat isfactory in this regard that  
certain carr iers  have themselves modified the method of exhibit ing loss and 
loss expense reserves. For  example, certain carr iers  set up separate  reserves 
for  loss expenses and deduct these amounts f rom the Schedule P "equity",  
if any. I t  is quite obvious f rom the foregoing br ief  discussion that  there is 
an almost u t ter  lack of uniformity  in t reatment ,  most  of which is directly 
at t r ibutable  to the deficiencies in the annual s ta tement  schedules themselves. 

Before proceeding with its report, the Committee is first recording the five 
fundamental  principles laid down by the previous Committee (Proceedings 
-Volume  XVI I ) ,  together  with the present  Committee 's  comments thereon. 

1. The loss reserve should be based solely upon claims (and medical) 
excluding loss expense. Comment:  The Committee is in entire agree- 
ment  with this principle. 

2. The loss reserve should be based upon individual est imates of outstand- 
ing claims (and sui ts) .  Comment:  The Committee is in agreement  
with this principle but would substi tute "individual est imates (or their  
equivalent)"  for  "individual est imates".  

3. A minimum reserve based upon a pure loss ratio check should be ap- 
plied for  losses under policies issued in the three latest policy years. 
Comment:  The Committee is in disagreement with this principle, 
part icularly in view of developments during the intervening years, as 
will be commented upon more fully subsequently in this report.  

4. A reserve for  a loss expense (both allocated and unalloeated), to be 
determined by formula,  should be set up on the "Liabil i t ies" page of 
the annual statement.  Comment:  The Committee is in agreement  with 
this principle, except for  the determination of such reserves by a 
single set of formulae applied to all carriers.  
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5. Schedules for showing the policy year average paid and incurred costs 
per accident and developments of policy year incurred losses by calendar 
year should be provided as a check upon the accuracy of reserves and 
to enable companies to determine loading factors to be applied to 
incurred or outstanding losses where experience indicates that such a 
course is necessary. Comment: The Committee is in agreement with 
this principle insofar as it relates to the development of incurred 
losses, as exemplified by the present Parts  5 and 5A of Schedule P. 

MINIMUM RESEEVES- SCHEDULE F 

The establishment of appropriate reserves for liability and workmen's 
compensation losses has been a major problem ever since the origin of these 
lines of business. During the early years, loss reserves estimated on a case 
basis were occasionally found to be under-estimated. In an effort to remedy 
this situation, certain standards were established which for the most part  
provided for setting up minimum reserves of a fixed percentage of earned 
premiums less losses and loss expenses paid for certain policy years. At the 
present time for each of the three latest policy years, the higher amount is 
taken as between the aggregate of case estimates and the amount remain- 
ing after deducting loss and loss expense payments from stipulated per- 
centages (60 per cent. for liability and 65 per cent. for compensation) of 
earned premiums. In other words, for reserve purposes, minimum combined 
loss and loss expense ratios are assumed for each of the three latest policy 
years for the respective lines. 

The members of the Society are familiar with the criticism leveled at the 
Schedule P method of establishing minimum reserves. Much of this criticism 
deals with the appropriateness of the premium base, i.e., the inadequacy 
of the assumed loss ratio due to: deviations from standard rates, retro- 
spective rating, Massachusetts compulsory coverage, inadequate deposit 
premiums, etc. There is an inherent difficulty in satisfactorily defining a 
"standard" premium for minimum reserve purposes, not to mention the 
expense and time delay of compiling such standard premiums if a satis- 
factory definition could be found. This difficulty will undoubtedly increase in 
the future, particularly with the growth of "all-inclusive" policies. In fact, 
certain carriers are already writing automobile insurance with a single 
premium for both bodily injury and property damage coverages, so that  
the problem is no longer academic. The Committee believes that  even at the 
present time it is impossible to utilize a premium base satisfactorily. 

Another factor which deserves mention is the fact that the present 
Schedule P method gives distorted loss ratio and earnings results. A cur- 
rently bad underwriting situation can be completely counteracted by a re- 
serve release from a prior and favorable loss ratio year. This objection is 
not peculiar to the present Schedule P method but is inherent under any 
minimum reserve requirements. 

I t  seems to the Committee that the intended purposes of minimum re- 
serves should be fundamentally re-examined. Undoubtedly the chief purpose 
of minimum reserves is to guarantee adequate reserves. After  careful study, 
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the Committee has concluded that this purpose cannot be met by the present 
Schedule P method or any other formula method for etsablishing minimum 
reserves. In actual practice, it is believed that the present Schedule P method 
has not succeeded in preventing or reducing losses to policyholders when 
carriers have become insolvent. The loss elements which make for insol- 
vency are the same elements which make a minimum reserve method in- 
operative. The only positlve accomplishment of the present Schdule P 
method appears to be to penalize the surplus of companies having better 
than average loss ratios. 

The Committee has given considerable thought to the question of mini- 
mum reserves and has reached the conclusion that  the problem is really one 
of reasonably adequate reserves and that formula methods are not a solu- 
tion. The Committee believes that appropriate statistical indications pro- 
vide a better approach to the problem. 

COMPENSATION LOSS RESERVES 

Recently a suggestion has been advanced for building a minimum reserve 
by applying standard table values to the aggregate weekly indemnity and 
numbers of cases of outstanding losses grouped according to elapsed dura- 
tion. (Proceedings-Volume XXXIII . )  In this article there is pointed out the 
weakness of the present Schedule P loss ratio basis of establishing minimum 
reserves in a period when the graduation of expenses by size of risk is as- 
suming greater importance. Obviously, a basis of minimum reserves which 
is independent of premium would avoid this difficulty. 

The Committee has given careful consideration to this plan from the 
standpoint of reasonably adequate rather than minimum reserves. The con- 
clusion was reached that since the effective field for the operation of the 
standard reserve table method narrows down to a small fraction of the 
total liability for unpaid losses, the additional work involved in imposing 
an additional reserve system would not be justified. 

In the course of its deliberations, the Committee became convinced of the 
possibility of reasonably determining the aggregate reserve for known 
cases based on the individual circumstances of each case. The necessity and 
importance of assigning and maintaining a proper estimate of total cost to 
each individual compensation case prior to its termination is kept constantly 
before the carriers because of the demands for such data for unit reports, 
experience rating, retrospective rating, contingent commission arrange- 
ments, agency and branch office records and risk underwriting records. 

Since the liability for outstanding losses on known cases represents the 
bulk of any estimate of the aggregate liability for unpaid compensation 
losses and if, as the Committee believes, the outstanding losses on known 
cases can be determined with reasonable accuracy, this provides a good 
foundation upon which to build the complete loss reserve. There, of course, 
must be added to the reserve for known cases, supplementary reserves for 
less definite liabilities, such as reserves for incurred but not reported cases, 
reopened cases, adverse developments, and occupational disease accrued 
liability. In the establishment of these supplementary reserves, each carrier 
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must be guided by its own experience, because of marked differences in 
claim administration practice. 

After  the aggregate reserve has been established on the foregoing basis, 
there remains the question of a reasonable test of adequacy. While the 
method of averages per reported claim is undoubtedly useful for  an individ- 
ual company, the Committee discarded it for standard test purposes since 
counts are not uniformly made by all carriers and difficulty would probably 
be experienced in completing the count at an early date. Moreover, changes 
in coverage and in claim administration may from time to time influence 
the definition and cost of a reported claim. 

In its search for a more dependable test of adequacy, the Committee 
selected the rate of payment of compensation losses (indemnity and medi- 
cal combined) as a satisfactory yardstick with relatively few statistical 
disadvantages. The rate of payment of compensation losses is largely 
dictated by statute and the desire of carriers to discharge their obligations 
promptly. The consistency in the rate of compensation loss payments may 
be coupled with the stability of the successive valuations of accident year 
incurred losses, as presently displayed in Schedule P. Par t  5A, to provide 
a simple reserve test. I t  is believed that an exhibit which shows the per- 
centage of incurred losses (latest valuation) which has been paid at annual 
intervals for each of several recent accident years will furnish a satisfactory 
means of testing the adequacy of current reserves. 

Barring unusual circumstances, the ratio of paid to incurred for any acci- 
dent year should bear a close resemblance to the corresponding ratio for 
previous years at a similar stage of development, providing the incurred 
losses include reserves for outstanding losses which have been consistently 
estimated. In those instances where a material variation is noted, a satis- 
factory explanation should be found for the departure or else the inference 
is that  the difference has resulted from a change in the degree of adequacy 
of the outstanding losses included in the incurred losses. 

Exhibit  A is a modification of the present Schedule P, Par ts  5 and 5A, 
embodying an exhibit of accumulated paid losses by accident year at suc- 
cessive year-ends. Provision is included for showing the ratio of the com- 
pensation paid amounts to the amount of incurred losses as of the latest 
December 31, the statement date. The outstanding losses as of statement 
date are also displayed by accident year. The total of this column will agree 
with the amount shown on the liabilities page of the annual statement. The 
right-hand section of Exhibit A is composed of data essentially the same 
as that now required by Schedule P, Parts  5 and 5A, except that the analysis 
by policy year of the present schedule has been omitted as no longer 
essential. 

Summarizing the Committee's recommendations as respects the reserves 
for compensation losses, it is advocated that the loss reserve be composed 
of the aggregate of individual estimates of known cases plus the supple- 
mentary reserves to which reference has been previously made. The intro- 
duction of a schedule similar to Exhibit A as a part  of the annual statement 
requirements will provide a statistical signal indicating any marked varia- 
tion from previous experience trends. 
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AUTOMOBILE BODILY INJURY LIABILITY LOSS RESERVES 
AS with compensation, the Committee believes tha t  it  is possible to deter-  

mine reasonably the aggregate  reserve for  known cases based on the indi- 
vidual circumstances of each case. Here, also, it is necessary and important  
to assign and mainta in  a proper  est imate of total  cost to each individual 
case because of the demands for  such data for  internal  and external  s tat is-  
tical compilations. With  the addit ion of supplementary reserves, such as 
reserves for  incurred but  not reported cases, reopened cases, and adverse 
developments, there remains the question of a reasonable test  of adequacy 
of the aggregate  reserve thereby produced. 

In i ts search for  a dependable test  of adequacy, the Committee was forced 
to recognize tha t  for  theoretical  reasons, a relatively simple test  s imilar  to 
tha t  devised for  compensation, even with the uti l ization of the number of 
notices, would not be sound. Unlike compensation, in automobile l iabi l i ty  
insurance, the ra te  of payment  is not dictated by s ta tu te ;  ra ther ,  business 
judgment  dictates var ia t ions  in the ra te  at  which cases are settled. Secondly, 
and at  t imes of even grea te r  importance, inflat ionary t rends result  in h igher  
average costs per  case by sett lement date. While the Committee believes 
tha t  individual  ca r r ie rs  should be encouraged to mainta in  thei r  own stat is-  
t ical  controls on ra te  of l iquidation and average cost per  case and to utilize 
them fully in establ ishing adequate reserves on individual cases, it  does not 
believe tha t  it  is feasible to devise a test  based thereon for  uniform appli- 
cation to all carr iers .  

The Committee accordingly concluded tha t  the same form of repor t ing 
as is being recommended for  workmen's  compensation (Exhibi t  A) should 
be recommended for  automobile l iabi l i ty  reserves, with the omission of the 
ra t ios  of the paid amounts to incurred losses. 

BODILY INJURY LIABILITY OTHER THAN AUTOMOBILE RESERVES 
With regard  to l iabi l i ty  other than automobile, the problem is "even more 

difficult than automobile l iabi l i ty  since the business wri t ten by various 
car r ie rs  is not sufficiently homogeneous to permit  generalizations.  Moreover, 
changes in the dis t r ibut ion of business by coverage within a car r ie r  from 
one year  to the next can easily render  ineffective any s ta t is t ica l  tests which 
might  be devised. 

The Committee merely directs  at tention to the circumstance that  while the 
problem of evaluat ing a reserve established by a car r ie r  for  the l iabi l i ty  
other than automobile lines is a difficult one, i ts importance is considerably 
less than that  of compensation and automobile. Except for  a limited number 
of specialty carr iers ,  the reserve for  l iabi l i ty  other than automobile will be, 
in general,  a relat ively small par t  of the total  reserve for  all lines. 

The Committee accordingly recommends tha t  the same procedure be fol- 
lowed as with automobile l iabi l i ty  and that  the results  be s imilar ly  exhibited 
in Exhib i t  A. 

LOSS EXPENSE RESERVES 
The present  Committee agrees with its predecessor tha t  separate  reserves 

for  compensation and l iabi l i ty  loss ad jus tment  expense wouM be set up on 
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the liabilities page of the annual statement, but does not feel that  any uni- 
form formula would produce reasonable and adequate results for all com- 
panies. The Committee recommends, rather, that  companies be permitted 
to establish these reserves by their own methods. There seem to be no 
particularly impelling reasons why loss adjustment expense reserves on 
liability and compensation should be singled out and given different treat- 
ment from that  accorded similar reserves for the other lines of business. 

There is far  too much variation between companies as to loss adjustment 
costs to warrant  a uniform formula. Reference to the Casualty Insurance 
Expense Exhibit  reveals that for the year 1947 the ratio of "claim expenses" 
incurred to premiums earned varied from 6.5% to 14.5% for automobile 
liability and from 2.8% to 12.3°,/o for workmen's compensation, as between 
individual companies writ ing at least $1,000,000 of premiums in each case. 
Nor is this the result of wide variation in loss experience for these same 
figures converted to percentages of losses incurred show a variation from 
13.5% to 27.3% for  automobile liability and from 4.6% to 22.1% for  work- 
men's compensation, 

The Committee believes that reserves for  loss adjustment expense should 
be set up on the basis of a company's own experience and judgment. As 
with other lines of insurance, the Committee feels that  a check of the 
method followed in arriving at such reserves is properly the concern of 
periodical Insurance Department examination. 

RECOMMENDATIONS 

Based for the most part upon the foregoing, the Committee's recommen- 
dations are as follows: 

1. Separate reserves for losses and loss expenses should be carried for 
compensation, automobile bodily injury liability, and bodily injury 
liability other than automobile, respectively. 

2. The reserve for compensation, automobile bodily injury liability, and 
bodily injury liability other than automobile losses, respectively, 
should be shown in the same detail as for other lines, i.e., broken down 
as between reported and unreported with a further indication on 
compensation as to how much of the unreported reserve consists of a 
reserve for undisclosed occupational disease claims. 

3. The reserve for losses should be based upon individual estimates of 
claims (and suits) or their equivalent. 

4. The reserve for loss expense (allocated and unallocated) should be 
based upon the anticipated expense of the individual carrier. 

5. The present Schedule 0 should be expanded by the addition of lines 
for compensation, automobile bodily injury liability and bodily injury 
liability other than automobile, respectively. 

6. Except for Parts 5 and 5A, which would be continued in revised form 
as the proposed Exhibit A, the present Schedule P should be dis- 
continued. 
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With the probability that major  changes in the annual statement blank 
may occur in the near future as a result of the proposed new blank for fire 
and casualty companies, or as a result of studies now in progress by the 
Committee on Uniform Accounting of the National Association of Insurance 
Commissioners, the Committee believes that the present time is particularly 
appropriate to consider the subject matter  of this report. I t  is quite obvious 
that the blank may be greatly simplified if the determination of loss ad- 
justment expense (in total or by line of insurance) is deferred for inclu- 
sion with the subsequently filed Insurance Expense Exhibit. 

The point may be raised, as it was when the previous Committee reported, 
that  the proposed changes are not in conformity with the present loss re- 
serve requirements embodied in the statutes of certain states. Here, the 
present Committee can only reiterate what the previous Committee stated, 
that  is, that  it "feels that  its problem is to determine proper reserve bases 
regardless of existing statutes". 

HARMON T. :BARBER 
JOHN W. CARLETON 
HOWARD G. CRANE 
NORTON E. MASTERSON 
VICTOR ]~IONTGOM ERY 
DUDLEY M. PRUITT 
JOSEPH LINDER, Chairman 
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REPORT OF COMMITTEE ON COMPENSATION AND LIABILITY 

LOSS AND LOSS E X P E N S E  RESERV, ES 

WRITTEN DISCUSSION 

RUSSELL P. GODDARD 

The committee has attacked a problem which has been in need of study 
for many years. In view of the importance of the problem, it would be ad- 
visable to have the report well buttressed with answers to the questions 
which will be raised and crit'icisms which will be leveled at any change from 
our present Schedule P. The following objections are some of those which 
are bound to arise in the course of the consideration of the report by insur- 
ance commissioners and others interested in the solvency of insurance 
companies. It  is not assumed that these points have not been thoroughly 
considered by the committee, but it is felt that  discussion at this point of 
time may be made in anticipation of similar discussions later on. 

(1) The report gives scant attention to the reserve problem for new in- 
surance companies for which ratios of paid-to-incurred losses can not 
be determined. Presumably the present reserve methods are unsatis- 
factory when applied to new, and comparatively new companies, but 
it might be well to have a frank discussion of the inadequacies of any 
arbi t rary  tests of reserves for this class of carrier. 

(2) For  well established companies the ratios of paid-to-incurred are re- 
latively stable and there may be a danger that  too much reliance may 
be placed on the control values of these ratios. This is particularly 
true, of course, for  immature policy years for which the amount of 
outstanding loss reserve is largest. 

(3) The use of paid-to-incurred ratios as a test assumes a fairly constant 
proportion of long-term cases. These ratios may prove misleading in 
the event that something has happened to change this proportion, 
such as the passage of law amendments increasing the term of death 
or permanent total cases, or if the particular company has entered 
a new state with a higher proportion of such cases than other states 
in which the company previously operated, or if on the other hand 
the company has been able to adopt a program of settling such cases 
by lump sums. 

I t  is felt that  a discussion of these items will smooth the course of the 
committee report af ter  it leaves the pages of the Proceedings. 
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REPORT OF COMMITTEE ON COMPENSATION AND LIABILITY 

LOSS AND LOSS E X P E N S E  RESERVES 

W R I T T E N  D I S C U S S I O N  

J .  C. M O N T G O M E R Y  

The Committee's report focuses attention at a particularly opportune 
moment on what is perhaps the most troublesome problem facing casualty 
companies today in the preparation of their annual statements, that is, the 
question of establishing for Compensation and Liability lines loss and loss 
expense reserves that will be adequate but not excessive, with the added 
objective of segregating these two types of liabilities so that their corre- 
sponding items of losses and loss expenses incurred will be properly reflected 
in the Underwrit ing Exhibit. The subject is equally important to the com- 
panies from the standpoint of their internal exhibits, including data  on 
branch and agency loss ratios, profit sharing statements, classification and 
other rating filings, and other procedures involving the use of case estimates 
on open claims. 

Irrespective of the merits or defects of Schedule "P" versus other possible 
loss reserve substitutes, every effort should be made, as the report suggests, 
to eliminate the existing confusion caused by the fact that  the present 
formula loss reserve includes the element of unpaid loss expense. A separa- 
tion into the two elements couid readily be accomplished in one of several 
ways, that  is, by distinct calculations, or by changing the framework of 
present Schedule "P", or by a supplemental schedule in which to indicate 
the portion of the reserve required for loss expense. To go a step further, 
should the sum of the expense reserve plus the total of case estimates, in- 
cluding therein provision for incurred but not reported, be exceeded by the 
Schedule "P" formula reserve, the differences might also be stated separately 
as a "contingent loss reserve" under liabilities on page 5 and treated as a 
charge against surplus in the miscellaneous section of the Underwriting and 
Investment Exhibit  on page 9. (A similar principle is already recognized 
in the Casualty Expense Exhibit, which provides for an adjustment item at 
line 48 representing the difference between the company's estimates and the 
statutory reserve.) A three-part reserve of this nature, which would not 
lessen the basic control through minimum reserves now exercised by Insur- 
ance Departments, is sound from an accounting standpoint and should not 
be too difficult to incorporate in existing reserve laws by amendments, if 
such be necessary. 

The establishment of case estimates of guaranteed adequacy for actual 
losses only, whether for Schedule "P" purposes or, in lieu thereof, an inde- 
pendent case estimate reserve increased by factors for incurred but not re- 
ported cases, is, for the reasons cited by the Committee, the far  more 
difficult problem. This is particularly true today as respects the proper val- 
uation of third party bodily injury claims under inflationary conditions that 
make data on closed cases of dubious current value, either in the mind of the 
examiner reviewing each claim cr for d~termining averages per case, per- 



6 6  REPORT OF COMMITTEE ON COMPENSATION AND LIABILITY LOSS AND LOSS EXPENSE RESERVES 

centages of ultimate costs, or similar bases discussed as possible substitutes 
for  the "minimum reserve" principle. The situation 18 years ago, when the 
previous Committee reported, was relatively stable as respects damage 
values. A competent claims man could estimate his reserves on the basis of 
his past experience and, in the aggregate, come reasonably close; today, not 
only are basic values distorted but jury verdicts for bodily injuries are fre- 
quently for fantastic amounts that are unpredictable. This naturally makes 
the reserve problem that much more important but correspondingly more 
difficult of solution. 

I t  appears undeniable that in an inflationary period, when adequate re- 
serves are so vital, there seems to be no single yardstick that can be used by 
the majori ty of companies to measure with any consistency the adequacy of 
their case estimate totals for third party bodily injury claims. This difficult 
situation is aggravated by the disproportionate growth in recent years of 
"incurred but not reported" losses caused to some extent by personnel dif- 
ficulties in the field and home offices. PeriodicaI reserve tests, though advis- 
able, are of limited value since they suffer, in only lessening degree, from 
the weaknesses inherent in their original reserves, until the number of tested 
cases still outstanding has become a relatively small proportion of the total, 
by which time economic and personnel conditions may have fur ther  changed 
and conclusions based thereon consequently subject to question. Thus, in the 
last analysis, we find ourselves dependent upon the claims examiner's judg- 
ment as a base against which some precaution must be established and main- 
tained until the actual ultimate costs or a close approximation thereof can be 
determined. Schedule "P"  provides only the imperfect protection of a mini- 
mum reserve, it is true, and can be criticized in several respects, but it does 
have the definite advantage that its control is predicated upon the total of 
each policy year 's  expected losses rather than outstanding cases only, and 
thus it operates to restrain a company from taking what might prove mis- 
taken advantage of apparently subnormal losses. Tying up potential profit 
this way is, naturally, more inconvenient to the small or weaker company, 
while from the viewpoint of the large, well capitalized company an objection 
might be raised concerning the size of the sums unnecessarily restricted; the 
fact  is, however, that  in the one case such protection for the benefit of the 
public is obviously essential, while in the other, the situation is hardly likely 
to represent a serious hardship. 

Granting that  the various criticisms concerning the effects of Schedule 
"P"  on current loss ratios and earnings are justified, it can however be 
argued that  since these distortions can be removed by appropriate revision 
of the Schedule, they do not constitute sufficient reason for entirely discard- 
ing the minimum reserve principle. To say that  the chief purpose of mini- 
mum reserves is to guarantee adequate reserves is a rather broad assump- 
tion. A minimum reserve can be only a measure of protection, hardly a 
guarantee. Moreover, it is a measure that can readily be increased where 
necessary, a remedy that it considerably easier to apply and to diagnose 
more promptly the need thereof under Schedule "P" than might otherwise 
be possible, because of the variations to which the individual carrier 's  loss 
development trends are subject. These variations, of course, would naturally 



~EFORT OF COMMITTEE ON COMPENSATION AND LIABILITY LOSS AND LOSS ~,XPE/~SE RESERVES ~ 

be more pronounced in medium or small companies due to the fluctuating 
incidence of very large claims. The effect of a company's net retention on 
such claims suggests fur ther  possibilities of distortion in projecting an 
estimated reserve based on the rate of payment. 

While the present and previous Committee have made it clear that  their 
objectives are adequate reserves without regard to existing State law re- 
quirements, the fact remains that the eventual solution must  be one that  
either meets those requirements or can be woven into amendments thereof 
that will maintain the controls desired by Insurance Departments. I t  must, 
moreover, be based upon data that can be readily audited by Insurance 
Department examiners in checking the annual statement. The principal, 
possibly the only, virtue of Schedule "P" may be that  it permits this check 
while maintaining a degree of safety through the minimum reserve prin- 
ciple, and though admittedly the value thereof is lessened by the influence 
of varying rate levels or rating plans used by some carriers, its importance 
cannot lightly be dismissed without offering a substitute that  embodies 
equal protection and ease of verification. The annual statement is after  all 
the only practical means by which Insurance Departments can maintain 
financial supervision of carriers between examinations. It  is prepared pri- 
marily for that  purpose, and while Schedule "P" cannot alone guarantee 
solvency, it is hardly probable that reserves predicated upon a company's 
own limited data would be any more successful in that respect. 

Concerning recommendation 2, it seems questionable whether a breakdown 
as between reserves for reported and unreported cases would actually prove 
useful, either for purposes of comparison with prior years or with other 
companies. Conditions within many companies, such as current status of 
clerical work, territorial distribution of business, closing dates, etc., vary 
from year to year and, accordingly, variations in very carefully calculated 
reserves could very well be misunderstood by others not familiar with the 
facts. Certainly, the company itself will want to analyze its reserve develop- 
ments by reported and unreported, but if the over-all reserve proves consis- 
tently adequate, that  fact  should be sufficient for annual statement purposes. 

In any event, if the Committee's recommendation to segregate losses 
from loss expense in the reserve calculation could be adopted, with possibly 
a fur ther  provision for treating, as a separate liability, the excess of formula 
reserve over reserves based on case estimates and the reserve for  loss 
expense, one worthy objective would be accomplished as respects clarifying 
the presentation of financial statement data and operating results while 
the search is continued for a solution to the problem of establishing loss 
reserves on a basis that  will be satisfactory to the companies and the super- 
vising authorities as well. 
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REPORT OF COMMITTEE ON COMPENSATION AND LIABILITY 

LOSS AND LOSS E X P E N S E  RESERVES 

WRITTEN DISCUSSION 

F. S. PERRYMAN 

This report is of very great importance, not only as respects the existing 
unsatisfactory state of affairs in regard to Schedule P but also in respect 
of the very sound suggestions advanced by the Committee to cure the 
present situation. The present state of affairs as to the treatments of reserves 
for Liability and Compensation insurance in the annual statement is so 
confused and so out of date that those of us whose job it is to deal with 
these matters  are apt to take it for granted that everyone else is also fully 
convinced of the need for  reform and, if I may make one comment on the 
,xeport (a criticism, if you will, of omission rather than of commission) 
~t is that  the report may well have been amplified as to the reasons for the 
~ansatisfactory nature of the present Schedule P methods. The report 
~should contain the whole story since, before its recommendations can be 
~arried out, it will be necessary to convince not only carriers and company 
officials, Insurance Department Commissioners and personnel but also, in 
many instances, legislators. 

As to the remedies proposed by the Committee, I am fully in sympathy 
with them. I t  is, to my mind, of the utmost importance that steps along the 
lines advocated by the Committee be taken to cure the present confusing and 
anachronistic situation. I would have been among the first to take strong 
issue with the Committee had they not faced the issue squarely and had 
they not advocated a straight-forward principle that  reserves should be 
established for :  (a) known cases; (b) cases which have been incurred but 
which are not yet known to the companies; (c) expenses of settling out- 
standing liabilities; and (d) reserves for any other contingencies arising out 
of these lines of business. Since, as I said, I would have been quick to have 
taken issue with any less direct and proper approach, I should, in all fair-  
ness, add my testimony to the soundness of the conclusions and suggestions 
of the Committee. 

Strictly speaking, the annual statement should be an exhibit of the financial 
condition of the company and any test as to the soundness of the reserves 
carried, or, for that  matter, any other figures, should play only a secondary 
role in the statement. However, such information, though secondary, is not 
unimportant. The test of reserves proposed by the Committee can only be 
regarded as tentative and will probably be so regarded by the Committee. 
From time to time, doubtless, improvements in this test of reserves may be 
effected but it must be remembered that all such tests, coming as they do 
after  the event, are rarely conclusive but only indicative as to the current 
financial situation of the company. There is no substitute for good manage- 
ment and good faith. 



REPORT OF COMMITTEE ON CO~IPENSATION AND LIABILITY LOSS A~D LOSS EXPEr~SE RESERVES 69 

REPORT OF COMMITTEE ON COMPENSATION A N D  L I A B I L I T Y  
LOSS AND LOSS E X P E N S E  RESERVES 

WRITTEN DISCUSSION 

T. F. TARBELL 

The expected loss rstio method of determining loss (and loss expense) 
reserves as illustrated by "Schedule P" unquestionably served a useful 
purpose in the earlier years of the present century, particularly as respects 
the determination of adequate, or reasonably adequate, reserves for the 
various liability coverages. Its value in establishing proper or even adequate, 
reserves for the Compensation line, except for a short period following the 
general enactment of Compansation Acts, has in the mind of the writer  
been open to question. 

The Committee is to be congratulated on its thorough study of the subject 
and its sound conclusions and recommendations. The writer subscribes to the 
same without reservations. He concurs that the schedule has outlived its 
practical usefullness and under present conditions results in distortions 
of underwriting and surplus results and confusion as respects basis of tax- 
ation of profits under the Federal Income Tax Law. 

Let us review the record. 
At the time Schedule P was first introduced into the statement it applied, 

of course, to Liability only as the date was several years prior to the enact- 
ment of Compensation Laws. In the early days of Compensation the Sched- 
ule was extended to embrace both lines but after  a few years, around 1915, 
separate schedules were provided for each line. 

There was justification, if not need, for such a method of determining 
reserves in the period prior to the general enactment of Compensation laws. 
The major  part  of Liability business written by the Casualty Companies 
was Employers Liability and the old common law defenses were available to 
the Employer (and his insurer).  Under such conditions the problem of 
estimating.a company's liability for unsettled claims was naturally a diffi- 
cult one and the requirement of a minimum reserve based upon a theoretical 
loss ratio was logical. 

Since the early days, so to speak, conditions have changed materially, 
particularly as respects Liability insurance. The public has become more 
aware of its legal rights in event of injury for which another is responsible, 
or alleged to be responsible, or, to use a more general term, has become 
increasingly claim conscious. The universal use of the Automobile has no 
doubt been the major contributing factor to this condition. The point of this 
is that  the determination of claim reserves does not, on the average at least, 
involve the elements of uncertainty existing under conditions of thir ty to 
for ty  years ago. 

Turning to Compensation we must also admit that  in the early days, 
roughly from 1913 to about 1918, there was justification for a loss ratio re- 
serve basis. However, as benefits became more or less standardized through 
legal interpretations and awards, the problem of determining adequate re- 
serves for individual claims became greatly simplified. 
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At this point it might  be appropriate to emphasize that for many years 
the formula reserve for Compensation has been inoperative as it applies to 
the latest year of issue, due, of course, to the fact  that  a very considerable 
portion of premium actually earned under the exposure for that  year is not 
determined and charged until the following calendar year. The amount of 
the "back-log" may be affected and vary with economic, or general business, 
conditions as respects policies subject to annual audit, but it is an ever 
present substantial factor under policies subject to periodical audit. This 
"back-log" is not restricted to the latest year of issue but also affects the 
preyious year of issue. No practical method of overcoming this condition 
has ever been suggested. In the opinion of the writer the problem is not 
susceptible of satisfactory solution. 

One test of the value of the present Schedule is its effectiveness in pre- 
"tenting insolvency. Possibly it has had some value in this respect but the 
wri ter  is not aware of any instances. If  a company in questionable financial 
condition is desirous of concealing the same there are other, and probably 
easier, avenues of approach. The oft repeated commonplace "You can't legis- 
late honesty" might be paraphrased in the present instance to "You can't  
design a statement which cannot be circumvented." 

The greatest advance in the statement as respects loss reserve for  the 
lines under consideration was the introduction of Schedule P, Parts  5 and 
5A. While it may be argued that  these schedules are of value from a retro- 
spective viewpoint, nevertheless they have a distinct current value in that 
they give fair  warning that the transgressor eventually, and within a rea- 
sonably short period, will be brought  to bar. The proposals of the Com- 
mittee incorporate these "run-off" tests in an improved form. For the Com- 
pensation line in particular, where in general the rate of liquidation of 
claims by an individual company with a reasonable volume of business 
follows a definite pattern, a reasonable indication is afforded for testing 
the adequacy of the loss reserve for the latest policy year. The incorporation 
of the lines in Schedule "O" is additional substantiating data for the ade- 
quacy of the aggregate reserve for all policy years. 

I t  is the writer 's  firm belief that the adoption of the Committee's recom- 
mendations would in no way detract from the value of the annual statement 
from the standpoint of solvency standards. 
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REPORT OF COMMITTEE ON COMPENSATION AND LIABILITY 

LOSS AND LOSS EXPENSE RESERVES 

COMMITTEE'S REVIEW" OF DISCUSSIONS 

The Committee is indebted to the members of the Society who submitted 
discussions of the report. In addition to the foregoing discussions, members 
of the Committee have received a considerable number of informal com- 
ments. As a result of its consideration of the points raised, the Committee 
finds no impelling reason for making any change in the original recom- 
mendations. 

As to the question of companies which have recently commenced writ ing 
the lines under consideration, the Committee recognizes the existence of the 
problem of possible overextension. As regards compensation, the problem 
simply is not being met by the present Schedule P method because of the 
lag in the recording of audited premiums. As regards liability, the present 
Schedule P method may, in some cases, provide a safeguard, which safe- 
guard, however, may be absent when most needed. In any event, the Com- 
mittee feels that this problem of overextension should not be met through 
arbi t rary  loss reserve standards. 

Assuming that there is substantial agreement in principle with the Com- 
mittee's recommendations, the question naturally arises as to whether any- 
thing constructive can be accomplished prior to necessary statutory changes. 
The following specific changes in the annual statement blank could be made 
as of the end of this year without any changes in the Statutes:  

1. The inclusion of separate lines for compensation, automobile liability, 
and liability other than automobile in the bloc at the top of the present 
page 5 of the annual statement. 

2. The inclusion of separate items for compensation, automobile liability, 
and liability other than automobile in the section for loss expense 
on page 5. 

3. The inclusion of the s tatutory excess, divided as between compensation 
and liability, as a separate liability item on page 5. 

4. The inclusion of a provision for the increase or decrease in the above 
statutory excess in the miscellaneous portion of the Underwrit ing and 
Investment Exhibit. Thus, changes in the statutory excess would not 
affect underwriting results. 

5. The inclusion of compensation, automobile liability, and liability other 
than automobile in Schedule 0.  

6. The subdivision of Column 12 in Schedule P, Par t  1, to provide sepa- 
rate loss and loss expense reserves; a similar subdivision of Column 
11 in Schedule P, Par t  2. 

7. The subdivision of Schedule P, Par t  5, to provide separate exhibits 
for automobile liability and liability other than automobile. 
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8. The provision in Par ts  5 and 5a of two additional columns to show 
• the paid and outstanding losses for the latest valuation date. 

Inasmuch as the annual statement blank will probably undergo consider- 
able change before the end of 1949, this is a particularly appropriate time 
to consider the above revisions. As has already been noted, these revisions 
would not require action by other than the Blanks Committee of the National 
Association of Insurance Commissioners. 
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REVIEWS OF PUBLICATIONS 

CLARENCE A. KULP, BOOK REVIEW EDITOR 

Adequacy of Workmen's Compensation. Arthur  H. Reede. Harvard Univer- 
sity Press, Cambridge, 1947. Pp. 422. 

Although published in 1947, the Preface of this book indicates that:  

The writer  was invited in 1937 by the Harvard University Committee 
on Research in the Social Sciences to make a study of industrial acci- 
dent insurance in the United States. The field work on this project was 
done between September 1, 1937, and September 15, 1939. The study 
has assumed approximately its present form when in 1943 the writer 
was ordered overseas to serve in the Army of the United States. Since 
his return to the United States in November 1945, he has made neces- 
sary revisions in the text including the addition of a supplement on 
recent developments. 

While the supplement does briefly contribute more recent data, neverthe- 
less the basic study must be considered descriptive of conditions existing 
around 1940, or prior to World War II. This fact alone should not cause one 
to dismiss the book as out-dated. An unavoidable defect in a study of this 
nature is inherent in the essential dynamics of our society. Conditions 
change, laws are amended, inflationary and deflationary effects are felt and 
much of the factual data incorporated in a study becomes obsolescent. 

Fortunately some of the findings in the study are by no means as inappli- 
cable to the current situation as one might assume from the chronology 
and time charts contained in the study. If  Dr. Reede has shown that compen- 
sation benefits were inadequate in 1940, it is apparent that they are more 
inadequate when judged by current standards. I t  is true that New York 
and a few other states have liberalized benefits, but since living Costs haVe 
risen, the increased benefits in most cases have not changed sufficiently to 
invalidate Dr. Reede's findings or conclusions. 

A close reading of the book will make many unhappy. The study, both 
directly and through inference, calls attention to the many inadequacies in 
the existing system. In 1940 nearly 25 years of experience with workmen's 
compensation insurance was available. The study discloses gaps in coverage, 
inadequate benefit scales, an unscientific and apparently haphazard approach 
toward legislative changes. The study too indicates that little has been done 
to assure a more orderly development in the future. 

The five main parts to the book are as follows: 
I The Expanding Scope of Workmen's Compensation Insurance 

1915-1940 
II  The Benefit Scale 1915-1940 

I I I  The Proportion of Wage Loss Compensated 
IV The Cost of Workmen's Compensation Insurance 1915-1940 
V Injury Prevention and Compensation Costs 
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Each of these contains an introductory note, a number of chapters dealing 
with related phases, and a summary. The summaries are extremely valuable. 
In concise form they draw inferences, make conclusions or often simply state 
the unsolved problem. 

Some of the findings present both the good and bad features of the system 
each state has established through legislation. It  is significant that  it has 
taken some states more than 25 years to enact a compensation act. I t  is also 
of significance that  an industrial state such as New York, operating usually 
under the most liberal law, can continue to liberalize benefits and retain its 
pre-eminent position as an industrial state. Obviously the insurance cost 
burden, although considered heavy by some, is not a deterrent to industrial 
progress. Mississippi without a law has certainly reaped no competitive 
advantage in its industrial development. 

From a purely personal viewpoint I was pleased to read Par t  III ,  The 
Proportion of Wage Loss Compensated. I have always felt that  this is one 
of the best methods, if not the best method, for determining the relative 
adequacy of benefit scales. The whole part, particularly Chapter X, entitled 
Computing the Theoretical Proportion of Wage Loss Compensated is clearly 
and abIy presented. 

There is detailed demonstration of the fact that  in North Carolina only 
about 26.4 per cent of wage loss is compensated. I t  is a distinct disappoint- 
ment not to find a table showing comparative figures for all the other states. 
The rather inadequate Table of Comparative Benefits of the National Coun- 
cil on Compensation Insurance is included. A table for all states developed 
along the lines used for North Carolina would have added much to the 
comprehensiveness of the analyses and would have rounded out this part  of 
the study. 

~I find Dr. Reede's chapter on medical benefits inadequate. Approximately 
331/3 per cent of the total benefit cost is utilized for medical treatment, as 
compared to about 2 per cent for permanent total disability. NeverLheless 
more time has been devoted to permanent total disability, and the chapter 
on permanent total disability is about twice as long as the one on medical 
benefits. Data are lacking on the number of medical cases treated, on the 
cost of compensable and non-compensable cases, on fee schedules and their 
underlying bases, on the distribution of the cost between hospital and medi- 
cal, on the relative cost and duration of treatment in "free choice of phy- 
sician" states as compared with other states and on many other phases. 
Admittedly much data are difficult to obtain and perhaps unobtainable. 
Nevertheless the data compiled by the National Council on Compensation 
Insurance in its Medical Cost Study and similar analyses could have been 
used and would have been a valuable inclusion. 

The special studies and discussions devoted to Massachusetts experience 
are of particular interest. Obviously it would be an onerous and perhaps 
fruitless task to perform the same analyses for other states. I t  should be 
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pointed out that  such data are available, and such studies can be made for 
other states, if those interested in the subject will devote the time and effort 
required to compile the pertinent facts. Unfortunately such studies cannot 
be conducted without cost. 

I t  is evident that  employers, labor, legislative committees and others in- 
terested in the relationship of rates to benefits need never be as uniformed 
as they have been in the past. The book newly makes available comparative 
data, basic material and an intelligent presentation of the problems and 
methods of solution tried in the various states. 

Dr. Reede has made an outstanding contribution to the literature in the 
field of workmen's compensation and his findings should provide a basis for 
intelligent improvements in the future. 

It  is a fine book on a difficult subject and should prove of great value to 
all interested in workmen's compensation. 

J. J. SMICK 

Adjus tment  of Insurance Loss Claims on Merchandise-Accounting Prob- 
lems and Procedures. Leo Rosenblum. King's Crown Press, Columbia 
University, N. Y., 1948. Pp. xi, 194. 

Dr. Rosenblum has written a very comprehensive book on the adjustment 
of claims for losses under burglary, merchandise and property fire insur- 
ance policies. The accounting data required in connection with the applica- 
tion or proposal for selected forms of insurance and in the submission of 
claims for losses, and the procedures followed by insurance company ac- 
countants in the review of the statements supporting the claim, are reviewed. 

Separate chapters are devoted to the accountant's work in connection with 
declarations, maintaining records, accounts and inventories; to methods 
of proof and evaluation of claims; to moral hazard and motives for fraudu- 
lent or exaggerated claims; to the review and check of records; to litiga- 
tion including the role of the accountant. There is an appendix consisting of 
a fraudulent invoice, books and records which survived a fire, an inflated in- 
ventory, an arsonist 's settlement sheet, and the questionnaire form of The 
New York Board of Fire Underwriters. The book also contains a bibliogra- 
phy, table of cases and index. 

Dr. Rosenblum's book indicates a great deal of study and research. I t  
refers to many court decisions and authorities in support of, or illustrating 
the various subjects, which he has treated. 

The book should be interesting and instructive both to those responsible 
for claims and those studying property insurance in general. 

CHARLES E. WOODMAN 
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P U B L I C A T I O N S  R E C E I V E D  : 

1. The Insurance Broker Agent. Harr ison Law. Published by same, Nutley, 1948. 
Pamphlet ,  Pp. 128. 

2. The Manufacturer  and Insurance, 3rd edition. Laurence S. Myers. National  
Underwri ters ,  Cincinnati,  1948. Pp. xvii, 250. 

3. Motor Insurance, 2nd edition. A. G. M. Batten and W. A. Dinsdale. Stone and 
Cox, London, 1947. Pp. xiii, 325. 

4. Third Par ty  Insurance, 2nd edition. A. G. M. Batten and W. A. Dinsdale. Sb~ne 
and Cox, London, 1947. Pp. x, 265. 

5. Law's Statist ical Tables, 1949. Harr ison Law. Published by same, Nutley, N. J., 
1949. Pamphlet.  Unpaged. 

6. Principles and Practice of Accident Insurance, P a r t  III .  W. A. Dinsdale. 
Buckley Press,  London, 1948. Pp. 86. 
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STATISTICAL NOTES 

The statistical note appearing in Volume XXXIV, page 95 entitled 
"Accident Rates with Confidence Limits", in which Eli A. Grossman appears 
as the author, should be corrected to show that the authors were Eli A. 
Grossman and Bernard Friedman, Professor of Mathematics, New York 
University, the latter not being a member of the Society. 
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O B I T U A R Y  

HARILAUS E. ECONOMIDY 

1883-1948 

Mr. Economidy was born on May 29, 1883 at  Mylassa, Greece and died 
on Apri l  13, 1948 at  Galveston, Texas. 

He was educated at  Smyrna,  Turkey, in English and American schools. 
Two years  of p repara to ry  studies in civil engineering at  London, England 
followed. He came to the United States  in 1905 where he was connected 
with the publishing business for  nine years. He became a natural ized 
American citizen in 1910. He was admit ted as an Associate of the Society 
in 1923. 

Mr. Economidy entered the employ of the American Indemnity  Company 
of Galveston, Texas as chief s ta t i s t ic ian  in 1914. During succeeding years,  
he was elected Treasurer-Comptrol ler  and also a member of the Board and 
of the Executive Committee, remaining with this  Company until  1931. He 
was elected a member of the Board of three insurance companies affiliated 
with his employer. 

In the following three years, he became senior examiner for  the Board 
of Insurance Commissioners of Texas. He spent two years  with a casualty 
reciprocal and then returned (1937-1939) as one of the chief examiners of 
the Texas Insurance Depar tment  for  Convention examinations.  

Thereaf ter ,  he became Vice-President-Comptrol ler  of the United Em- 
ployers Casualty Company for  a few years.  He then practiced as an inde- 
pendent accountant and ac tuary  until  his death. 

I I 
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O B I T U A R Y  

HAROLD R. GORDON 

1895-1948 

Harold R. Gordon, Managing Director of the Health and Accident Under- 
writers Conference, died suddenly on July 8, 1948 in his office in Chicago 
prior to leaving for home. Death was attributed to a cerebral hemorrhage. 
He is survived by his widow, a daughter and son. 

He was born on May 26, 1895 in Dearborn, Michigan and attended high 
school in Detroit. He graduated from Michigan State Normal College with 
the degree of Bachelor of Pedagogy in 1915 and taught  mathematics for 
two years in the Detroit schools. At the beginning of World War I he en- 
listed in the Army, and was commissioned in the air service as a pilot. 
Following his discharge in 1918 he was employed by the city of Detroit 
as a playground supervisor for six months and later entered Columbia Uni- 
versity in New York City. Mr. Gordon then went to work for the Lincoln 
Motor Car Company of Detroit, following which he assumed his work with 
the Health and Accident Underwriters Conference. 

Mr. Gordon was a nationally known leader in the accident and health 
insurance field and had been associated with the Conference for 27 years. 
He started with the organization in Detroit as a statistician and when the 
offices of the Conference were moved to Chicago in 1921 he was appointed 
the first executive secretary. When the association expanded its activities 
four years ago he was made Managing Director. 

He became an Associate of the Casualty Actuarial Society on November 
19, 1929 and attended many meetings of the Society. 

Mr. Gordon was one of the leading figures in the accident and health 
insurance field and had seen it grow from a minor premium income pro- 
ducer to an industry producing nearly a billion dollars a year in premiums. 
A frequent speaker before meetings both in and out of the industry, his 
views were looked to with respect. His counsel and advice were eagerly 
sought by leading executives in the industry and he was never too busy to 
give freely of his time toward help and solution of any problem. Kind, 
affable, conscientious, persevering, forthright,  and extremely capable, his 
presence will be sorely missed by a legion of friends throughout insurance 
circles. 
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O B I T U A R Y  

CHARLES HUGHES 

1874-1948 

Charles Hughes died at his home in Freeport, New York, on Aug. 27, 1948. 
Mr. Hughes was born 5uly 2, 1874 in London, England, and was edu- 

cated at St. Mark's College and the United Westminster School. 
He decided to go to Canada and entered the service of the Sun Life As- 

surance Company at its Montreal Head Office in 1892 where he remained 
for about 8 years. From 1900 to 1903 he held a position in the actuarial 
department of the Equitable Life Assurance Society of the United States 
and in 1902 he became an Associate of the Actuarial Society of America. 

Following short periods of service as actuary of the Connecticut Insur- 
ance Department and as managing director and actuary of the Crown Life 
in Toronto until 190"/, he was appointed Chief of the Casualty Bureau in 
the New York Insurance Department. In 1911, he left this position to 
become manager of the newly organized Workmen's Compensation and In- 
formation Bureau in New York and subsequently served as assistant man- 
ager of the United States Branch of an alien reinsurance company. 

In 1914, Mr. Hughes re-entered the New York Insurance Department as 
Chief of the Audit Bureau and he continued in this position until July 31, 
1944 when he retired from service. 

Mr. Hughes was a Fellow of the American Institute of Actuaries and 
a Fellow of the Casualty Actuarial Society. His experience in the insurance 
field was varied and extensive. During his long connection with the New 
York Department he served continuously and with distinction on the Com- 
mittee for Valuation of Securities of the National Association of Insurance 
Commissioners. He was also a member of the Committee to Study the need 
for a new Mortality Table and of the Committee to study Non-forfeiture 
Benefits. 

Mr. Hughes was of a sociable nature and had many acquaintances. He 
was highly regarded by his associates for his ability and judgment. 
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O B I T U A R Y  

ROBERT SEDGWICK HULL 

1884-1947 

Robert  Sedgwick Hull, a member  of the Society since 1921 and a Fellow 
since 1929, died suddenly near Buffalo, New York, on November 30, 1947. 

He was born in Bath, New York, J anua ry  29, 1884. Upon gradua t ing  
f rom High School he joined the Connecticut Mutual Life Insurance Company 
where he remained nine years. Subsequently, he entered public utility and 
general accounting work and in 1918 returned to insurance work in the 
Casualty Actuarial  Depar tment  of the Travelers Insurance Company. He 
joined the Standard Accident Insurance Company in 1927 as Comptroller 
and subsequently had fur ther  insurance experience of a diversified nature. 
At  the t ime of his death he held the position of Adminis trat ive Analyst  of 
the Social Security Administrat ion at Washington. 

Mr. Hull 's talents were especially noteworthy in the field of insurance 
accounting and he was the author of "Casualty Insurance Accounting" pub- 
lished by The Ronald Press Company under the auspices of this Society 
in 1930. He also contributed several papers to the Proceedings. 

He maintained a keen interest in the Society and rarely missed attendance 
at  its meetings. 
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O B I T U A R Y  

GREGORY COOK KELLY 

1879-1948 

Gregory Cook Kelly, a fellow of the Society since 1938, died at his home, 
Frome Farm, Chester County, Pennsylvania, on September 11, 1948. He 
was born in Elmira, New York, on August 27, 1879. When he was eleven, the 
family moved to Philadelphia, where he attended Germantown Academy, 
the Lawrenceville School in New Jersey and, later, the University of 
Pennsylvania. He was graduated from the University in 1901, with a degree 
in Mechanical Engineering, and spent two years with the Pencoyd Iron 
Works, in the Engineering Department. During the next few years he was 
engaged in business with his father, a pioneer in coal development work. 

His insurance career started when he became associated with the Engi- 
neering Department of the Philadelphia Office of the Hartford Accident 
and Indemnity Company, where he remained until January  of 1917, when 
he was employed by the Pennsylvania Compensation Rating and Inspection 
Bureau, which had then been in existence for a little more than a year. His 
appointment as General Manager of the Bureau became effective April 1, 
1917, and he continued in that  position until his death. 

Gregory Kelly was one of the pioneers in compensation rate-making in 
this country, and in the early days of the Pennsylvania Bureau collaborated 
with the late Dr. E. H. Downey in the development of sound classification 
and rat ing methods. He had an unusual grasp of the many complex problems 
which faced the business, and his clear thinking and wide experience con- 
tributed materially to their solution. He was widely known in insurance 
circles, particularly in Pennsylvania, and was highly respected by all who 
knew him. His passing leaves a void which can never be completely filled, 
and he will long be remembered by his many friends and business associates. 
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O B I T U A R Y  

WILLIAM L. MOONEY 

1874-1948 

William L. Mooney, Vice-President of the Aetna Casualty and Surety 
Company for fourteen years until he retired in 1937, died October 21, 1948 
at his home in West Hartford, Connecticut. 

Mr. Mooney was born in Jersey City and was educated in the New York 
City schools. In his long insurance career he served the Union Casualty 
Company as general agent 1902-1903, the Philadelphia Casualty Company 
as assistant agency manager 1903-1907, and the Aetna Casualty and Surety 
Company as Agency Supervisor 1907-1919, Agency Secretary 1919-1923 
and Vice-President 1923-1937. 

Mr. Mooney was interested primarily in the administrative side of inst~r- 
ance. During his active association with the Aetna the casualty business 
increased tenfold and the field organization, largely his creation, was ex- 
tended greatly. While he took little active part in the Casualty Actuarial 
Society, to which he was elected a fellow in 1926, he held in high regard the 
work of the actuary. 

After retiring, Mr. Mooney devoted himself to civic problems and ren- 
dered valuable service to the community and state in various capacities 
concerning social welfare. 

Mr. Mooney was a man of strong positive convictions which he stated 
freely in his genial manner without giving offense. He was one of the best 
known of all Aetna officials and was regarded with affection and respect by 
all with whom he was associated. 
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I 

O B I T U A R Y  

WILLIAM RICHARD STRONG 

1866-1946 

William Richard Strong was born on August 23, 1866 at London, Eng- 
land and died at his home in Kew, Melbourne, Australia on January  10, 1946. 

Mr. Strong became a Fellow of the Insti tute of Actuaries of Great Britain 
in 1902 and a Fellow of the CasuaIty Actuarial Society in 1915. He had 
spent thir ty years in the service of the London Guarantee and Accident Com- 
pany, Limited at its Head Office in London, England. At the time of his 
retirement on June 30, 1916 he held the position of Secretary and Chief 
Executive Officer. 

After  the conclusion of the First  World War of 1914-1918, Mr. Strong 
went to Australia to become connected with the British Australian Wool 
Realization Association, of which he was Secretary during the last years of 
its liquidation. Later, he undertook actuarial work for a firm of stock and 
share brokers in Melbourne, from which he retired only the month prior 
to his death. 
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ABSTRACT FROM T H E  M I N U T E S  OF T H E  M E E T I N G  

MAY 14, 1948 

The semi-annual meeting of the Casualty Actuarial  Society was held at  
the Carmel Country Club, Carmel, New York, on Friday, May 14, 1948. 

President  Cahil! called the meeting to order at 10:30 A.M., the roll was 
called showing the following thirty-one Fellows and six Associates present :  

FELLOWS 

ALLEN, E . S .  GODDARD PRUITT 
B ARBER JOHNSON ROSS 
BARTER KORMES ROWELL 
BERKELEY LANGE SMICK 
CAHILL LINDER SMITH, S. E. 
CARLETON MASTERSON UHTHOFF 
CARLSON MATTHEWS VALERIUS 
COGSWELL MAYCRINK VAN TUYL 
CROUSE MILLS WIEDER 
ELLIOTT OBERHAUS WILLIAMS 

PERRYMAN 

ASSOCIATES 

BLACK, N . C .  LUFKIN SCAMMON 
CROSSMAN MUNTERICH WOLFRUI~I 

By invitation, a number  of officials of Casualty Insurance Companies and 
other organizations were present. 

The minutes of the meeting held November 14, 1947 were approved as 
printed in the Proceedings. 

No formal papers were presented at this meeting of the Society. An 
informal dinner was held at  the Club on the evening of May 13, 1948. 

Informal  discussion of the following topics was part icipated in by the 
members  of the Society and by representat ives of insurance organizat ions:  
President Cahill turned the meeting over to Vice-President Goddard for  a 
discussion on "State  Sponsored Cash-Sickness Plans." Vice-President Barber  
then presided over a discussion on "Should there be standardized experience 
ra t ing  procedures for  casualty insurance?" 

Upon motion, the meeting adjourned at  1:30 P.M. 
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ABSTRACT FROM THE MINUTES OF THE MEETING 

NOVEMBER 19, 1948 

The annual meeting of the Casualty Actuarial Society was held at the Hotel 
Biltmore, New York, on Friday, November 19, 1948. An informal dinner 
had been held on Thursday evening, November 18th at the Hotel Biltmore; 
the dinner group was addressed by Winfield W. Greene, former president 
of the Society and by Frank W. Lovejoy, sales executive of the Socony- 
Vacuum Oil Co. 

President Cahill called the annual meeting to order at 10:20 A.M., the 
roll was called, showing the foUowing 48 Fellows and 26 Associates present: 

FELLOWS 

ALLEN ELLIOTT MCCONNELL 
AULT ELSTON MILLS 
BAILEY EPPINK OBERHAUS 
BARBER FARLEY PERRYMAN 
BARTER FONDILLER RODERMUND 
]3ERKELEY GARDINER ROSS 
BLANCHARD GINSBURGH SALZMANN 
BROWN, F . S .  GODDARD SCHLOSS 
CAHILL GRAHAM, C.M.  SMICK 
CARLETON JOHNSON SMITH, S. E. 
CARLSON KOLE TARBELL 
COGSWELL KORM ES VALERIUS 
COMSTOCK KULP VAN TUYL 
CROUSE LINDER WIEDER 
DAVIES MARSHALL WILLIAMS 
DORWEILER MASTERSON WILLIAMSON 

MAYCRINK 

ASSOCIATES 

BLACK, N . C .  HEWITT RESONY 
BUGBEE LIVINGSTON SAWYER 
CLARKE LUFKIN SCAMMON 
DOWLING MACKEEN STOKE 
GILDEA MONTGOMERY UHL 
GROSSMAN MUNTERICH VERGAN0 
HARRIS PENNOCK WARREN, C. S. 
HART POTOFSKY WOLFRUM 

By invitation, a number of officials of casualty insurance companies and 
insurance organizations were present. 
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Mr. Cahill read his Presidential  Address. 
The minutes of the meeting held May 14, 1948 were approved as printed 

in the Proceedings. 
The Secretary-Treasurer  (Richard Fondiller) read the report  of the 

Council and upon motion it was adopted by the Society. James B. Gardiner, 
Harold W. Schloss and Paul A. Turner  had passed the examinations and had 
been admitted as Fellows: a diploma was presented to each by the Presi- 
dent. Charles C. Hewitt,  Jr., Gilbert R. Livingston, John A. Resony and 
Aubrey White had passed the examinations and had been admitted as As- 
sociates. The annual dues of Fellows had been increased to $20 and those of 
Associates for  the first five years  had been increased to $10 and thereaf ter  
$20. 

Upon recommendations of the Council, Ar thur  L. Bailey was elected a 
Fellow by the Society under the te rms of Article I I I  of the Constitution. 

The President  announced the deaths, during the last year, of five Fellows, 
Charles Hughes, Robert  S. Hull, Gregory C. Kelly, William L. Moo ney, 
William R. Strong, and two Associates, Hari laus E. Economidy and Harold 
R. Gordon. Obituary notices appear in this Number  of the Proceedings. 

The Auditing Committee (Howard G. Crane, Chairman) reported tha t  
the books of the Secretary-Treasurer  had been audited and his accounts 
verified. 

The report  of the Secretary-Treasurer  was read and accepted. The report  
on finances follows: 

CASUALTY ACTUARIAL SOCIETY 
ANNUAL REPORT ON F I N A N C E S  

Cash Receipts and Disbursements f rom Oct. 1, 1947 to Sept. 30, 1948 

Income 
On deposit  in Marine  Midland 

on October 1, 1947 

Members  Dues $2,389.00 
Sales of Proceedings  748.42 
Examina t ion  Fees  694.73 
Luncheons  & Dinners  322.00 
Michelbacher Fund  658.80 

Repr in t s  15.00 
Fore ign  Exchange  - 4.43 

$2,780.98 

Disbursements 
P r i n t i n g  & S ta t ionery  $4,668.41 
Postage,  Tel., Express ,  Etc. 268.31 
Secretarial  Work  443.75 
Examina t ion  Expenses  769.51 
Luncheon & Dinners  481.90 
Libra ry  F u n d  42.11 
Storage  of Proceedings  63.00 
Miscellaneous 163.93 

4,823.52 

Tota l  $r/,604.50 

Total  $6,900.92 

On deposit  Sept. 30, 1948 in 
Mar ine  Midland T r u s t  Co. 703.58 

Tota l  $7,604.50 
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Assets 

Cash in Bank $ 703.58 
Bonds Owned 3,750.00* 

Total Assets $4,453.58 

*Present Redemption Value is $4,860.00 

Liabilities 

Unpaid Stationery Bills: $ 89.99 
Michelbacher Fund 3,908.61 
Fondiller Prize 100.00 

Total Liabilities $3,198.60 
Surplus 1,254.98 

Total Liabilities & Surplus $4,453.58 

The Examination Committee (Seymour E. Smith, General Chairman) 
submitted a report of which the following is a summary:  

1948 EXAMINATIONS - SUCCESSFUL CANDIDATES 

The following is a list of those who passed the examinations held by the 
Society on May 11 and 12, 1948: 

ASSOCIATESHIP  EXAMINATIONS 

P A R T  I :  F . J .  BUSH S. FEIT 
J.  P. CHIARULLI D . P .  FRAME 

(See. 2) * 
G. C. S. CLARKE R.E. GALLOWAY 
A. L. CRAWFORD A. ~. GREENWOOD 
D. CRITCHLEY F. HARWAYNE 

(Sec. 2)* 
W. J. HUDSON 
C. N. KAPLAN 
R. E. LARSON 

F. DEBARTOLO 
A. DELANEY 
R. D. DRISKO 
G. V. ETHERINGTON 

I. LEPKIN 
R. A. Ntx 

R. B. PENNYC00K 
J. A. RESONY 
L. F. S. RITCEY 

I. ROSENBERG 
W. J.  SAUNDERS 
R. G. SWAIL 
D. G. ~V'ELLAND 

PART II  : J. A. BOYJIAN 

J.  P. CHIARULLI 
(Sec. 4) * 

F. DEBARTOLO 
R. DELANEY 
W. S. DEWAR 

R. D. DRISKO 
A. V. FAIRBANKS 
S. FEIT 

D. P. FRAME 

G. E. GOULD 

J. A. GREENWOOD 
J. HARACK 
H. F. LACROIX, JR. 

(Sec. 4) * 

GRACE LEIGHT 
F. G. LETWIN 

G. R. LIVINGSTON 
(Sec. 3)* 

W. J. PZRKINS 

G. S. RAMSAY 
J. A. RESONY 
J. S. RIPANDELLI 

(Sec. 4)* 

L. F. S. RITCEY 
J. W. THOMAS 
A. E. WHITON 
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PART I I I :  R. E. BRUCE 
W. R. BURNS 
F. J. BUSH 
A. L. CRAWFORD 
D. CRITCHLEY 
A. DELANEY 

PART IV: R. H. BENT 
C. C. HEWITT, JR. 

D. P. FRAME 
J. A. GREENWOOD 
M. B. HARDIN 
H. LACI~oIx, JR. 
H. L. MCCOLLUM 
F. E. NEMMERS 

S. L. OLDS 
W. J. PERKINS 
J. A. RESONY 
J. S. RIPANDE~__LI 
L. F. S. RITCEY 
M. L. ZEFFERT 

F. J. HOPE H . W .  SCHLOSS 
J. A. RESONY A. WHITE 

~Other section of th is  P a r t  credited to veterans by the 

Council under Rule 4 (e) .  

PART I : 

PART I I  : 

F E L L O W S H I P  E X A M I N A T I O N S  

NATHAN F. JONES G. MUNTERICH ELIA VERGAN0 
W. LESLIE, JR. R . J .  WOLFRUM 

J. B. GARDINER G. MUNTERICH R. 5. WOLFRUM 
PAUL A. TURNER 

PART I I I :  J. B. GARDINER PAUL A. TURNER 

PART IV: J. B. GARDINER PAUL A. TURNER 

The Council's re-election of Emma C. Maycrink as Edi tor  was announced. 
T. O. Carlson indicated his unwillingness to serve fu r the r  as L ib ra r i an  and 
expressed the thought tha t  the L ibra r ian ' s  duties and prerogat ives  might  
well be passed on to one of the younger members of the Society. I t  was ac- 
cordingly decided to defer the election of a L ib ra r i an  to the next meet ing of 
the Society. 

The annual elections were then held and the following officers and mem- 
bers of the Council were elected: 

Pres ident  . . . . . . . . . . . .  James M. Cahill 
Vice-President  . . . . . . . . . .  Harmon T. Barber  
Vice-President  . . . . . . . . . .  Russel P. Goddard 
Secre ta ry-Treasurer  . . . . . . . .  Richard Fondil ler  
Edi tor  . . . . . . . . . . . . .  Emma C. Maycrink 

Members of Council: 
Seymour E. Smith, Joseph Linder, Charles M. Graham ( terms expire 

in 1951) 

The papers appear ing in this  Number were presented. 
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A Special Committee (Joseph Linder, Chairman) submitted a report  on 
"Compensation and Liabili ty Loss and Loss Expense Reserves". The Society 
took no action on the report,  which was discussed and ordered to be printed 
in this number  of the Proceedings. 

Recess was taken for  lunch at  the Hotel until 2:15 P.M. 
Informal  discussion of the following topic was part icipated in by the 

members  of the Society and by representat ives of insurance organizations:  
Current  questions relating to automobile liability insur- 
ance such as pr ivate  passenger classification plans, trends 
of experience and ra t ing problems and medical payments  
coverage and single limit policy. 

Upon motion, the meeting adjourned at 4:30 P.M. 
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CASUALTY ACTUARIAL SOCIETY 
EXAMINATION COMMITTTEE 

ERNEST T. BERKELEY . . . . .  General Chairman 

IN CHARGE OF IN CHARGE OF 
ASSOCIATESHIP EXAMINATIONS FELLOWSHIP EXAMINATIONS 

EDWARD S. ALLEN, Chairman ROGER A. JOHNSON, JR., Chairman 
JOHN W. WIEDER, JR. SAMUEL M. ROSS 

STEFAN PETERS CHARLES W. CROUSE 

EXAMINATION FOR ENROLLMENT AS ASSOCIATE 

PART 

1. (a) 

1 

A casualty insurance company deteL~ines for experience purposes 
the manual premium for a given classification by multiplying the ex- 
posure, E, (an integer number) by the manual rate, p, per unit of ex- 
posure, p is given to dollars and cents and the manual premium, m, 
is obtained by rounding the exact product, E .  p, to the nearest dollar. 
The difference, m - E . p  = e, is the rounding error and is equal to a 
positive or negative number of cents or zero. 

i f  the rounding error is considered a random variable and if in a 
large sample of 100N manual premiums (N a positive integer) all 
possible random errors are assumed to occur with exactly equal fre- 
quency, determine : 

(i) the range of possible random errors, 
(ii) the mean, M, of the 100N random errors. 

(b) Name and define four commonly recognized measures of dispersion of 
a group of measurements. 

2. For  the following frequency distribution compute the second and third 
moments about the mean, M~, expressed in given units and from these 
moments determine (~ and a s. Do not evaluate square roots. 

x f ( x )  

30 1 
35 2 
40 4 
45 8 
50 3 
55 2 
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3. De te rmine  r ~ v and the equat ion of the l ine of regress ion  of y on x for  the 

fol lowing da t a :  

x y 
0 -2 
2 0 
1 -1 
3 3 
4 4 

4 .  

. 

(a) Given a normal  f requency d i s t r i bu t ion  of a variate ,  X, in which 

N =  1000, w = 2, M, = 16 and c~ x -- 4, how m a n y v a r i a t e s f a l l b e -  

tween X = 12 and X = 20, given A ¢ ] ~ - .3413 ? 

(b) Expla in  the m e a n i n g  of the " t ime reversal  tes t"  and the " fac tor  re- 
versal  tes t"  as applied to price index numbers .  

(a) The sum of $1 in 2 y e a r s  a t  a cer ta in  nominal  ra te  of in te res t  con- 

ver t ible  hal f  yearly,  and of the presen t  value of $1 due 2 years  hence 

a t  the same nomina l  ra te  of d iscount  convert ible  half  year ly  is 

2.00480032. F i n d  the rate.  

(b) Given a-~-Cf = 25.999 at  2% 

S ~ - r  = 41.660 at  1% 

De te rmine  S 7o-I = at  3.02% to one decimal place. 

6. (a) Prove t h a t :  

S--~-I  = 1 - a - - ~  

S W--4--~l  a ~--%-~1 • 

. 

(b) Given a value for  a ~ j  and a value for  a ~1  a t  in teres t  ra te  i, derive 

a fo rmula  in t e rms  of a T~l, a 751 and i which will enable you to find a 

value for  a ~L wi thout  the use of tables. 

(a) A fa the r  leaves D dollars to his  two sons aged 8 and 10 years.  F r o m  
the accumula t ion  of th i s  amoun t  a t  in te res t  ra te  x, compounded an-  

nually,  each son is to receive an a n n u i t y  immedia te  for  10 years  cer- 
t a in  b e g i n n i n g  when he is 21. I f  both receive the same annu i ty ,  express 
the annua l  payment ,  R, in terms of D and x. 

(b) A m a n  borrows a sum, A, at  x% in te res t  payable  annual ly .  He intends 
to pay the in te res t  on the loan each year  as it falls due and to bui ld up 
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8. (a) 

(b) 

a s ink ing  fund  by  equal annua l  in s t a l lmen t s  to r e p a y  the p r inc ipa l  in 
20 years .  He  assumes  t h a t  he will  be able to ea rn  i n t e r e s t  a t  r a t e  y 
compounded annual ly  on the  s i nk ing  fund  d u r i n g  the  f irst  five y e a r s  
and a t  r a t e  z compounded annua l ly  t he r ea f t e r .  W h a t  sum m u s t  he 
place in the  s ink ing  fund  a t  the  beg inn ing  of  each y e a r ?  

Ten y e a r s  ago a se r ia l  bond of $10,000 was  issued wi th  an i n t e r e s t  
r a t e  of  4 %  payab le  semi -annua l ly  to be redeemed wi th  r e p a y m e n t  of  
$250 a t  each i n t e r e s t  p a y i n g  date.  A p a r t y  has  ag reed  to purchase  th i s  
bond so as  to y ie ld  5% payab le  semi-annual ly .  W h a t  should he p a y  

2.5% 
f o r  the  bond, g iven a --  15.589167 

20 a 

W h a t  sum is r equ i red  to buy a new mach ine  fo r  $1,000 and to p rov ide  
fo r  pe rpe tua l  r ep lacemen t  of  i t  a t  the  end of every  10 years ,  a s s u m i n g  
t h a t  the  mach ines  a lways  have  a sc rap  value  of $200 and the  replace-  
men t s  a lways  cost  $1,000, i f  money is w o r t h  21/2 % ? 

1 
Given • - .11426 

P A R T  

1. (a) 

Y 

(b) 

I I  

F i n d  the m a x i m u m  po in t  and  the po in t s  of inflection of  the  curve  

= _x e , and  ske tch  the  curve.  
e 

1 -- cos x 
F i n d  the  l imi t  of  x '  as  x approaches  zero. 

2. (a )  y" = 6x  a t  every  po in t  of  a curve,  and a t  the  po in t  (0, -2) the  curve  
is t a n g e n t  to the  l ine whose equat ion is 2x - 3y = 6. F i n d  the  equat ion  
of  the  curve.  

fo /o ' (b)  E v a l u a t e :  x sin 0 d 6 dx.  

3. F i n d  the  first  f o u r  t e rms  in the  expans ion  of  

log (1 + x)  
by  Mac lau r in ' s  Theorem.  

C08 X 

4. (a)  I f  u -  xy x + y ' show tha t  

52 u 52 u y2 b:  u 
O. 
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'(b) Given t anh  x -- 4/5, find : 

( i )  s ech x ( i i i )  s inh  x 
(v)  c s c h  x 

( i i )  c osh ~ ( iv)  c tnh  

5. (a)  E x p r e s s  p (x)  : x ~ - -  3x a ÷ 2x - 7 and successive di f ferences  in fac-  
t o r i a l  no ta t ion .  

(b)  F i n d  the polynominal ,  f (x ) ,  of lowest  degree  for  which  f (0)  ----- -5, f (1)  

= -6, f (2)  - -  -1, f (3)  ----- 16. 

(c) Given va lues  fo r  ul ,  u.~, u s, u~, U~, uT, us, ug, show t h a t  u~ m a y  be de- 
4 2 

t e r m i n e d  f r o m  the  re la t ion ,  u ;  ---- ~ - ( u 4  + u~ ) - - -5 -  (u s ÷ u~) 

+ : 5  (u ,  + ~ s ) - -  7 6 (  u ,  + u~). 

6. F o r  the  po lynomina l  d e t e r m i n e d  in 5 ( b ) ,  use Newton ' s  d iv ided  di f ference 
f o r m u l a  to compute  an a p p r o x i m a t e  value to two decimal  places of the  
real  root  which lies between 1.9 and 2.3, g iven :  (1.9) a = 6.859, (2.1) ~ -~ 
9.261, (2.2) 3 : i0.648, (2.3) 3 ---- 12.167. 

7. (a )  

(b)  

5~ + 12 find Au~ and A2ux. 
I f u ~ - - 2 + 5 x + 6 ,  

A p p l y  L a g r a n g e ' s  f o rmu la  inverse ly  to find a root  of  the  equat ion,  u ,  = 

0, when ua0 = --30,  us4 ----- - 1 3 ,  uss = 3, u42 = 18. E v a l u a t e  the  square  
roo t  in the  a n s w e r  to one decimal  place only. 

8. ( a )  

(b)  

By finite i n t eg ra t ion ,  sum to n t e r m s  the  se r ies  whose x t h  t e rm  is 
2 ~ (x 3 + x ) .  

F i n d  a42:4.~ given,  

a~o:45 ---- 13.133 a4o:5o : 12.450 
a45:4o = 12.880 

a~o:4o = 1 1 . 8 9 8 a 4 ~ : ~  = 12.432 

P A R T  l l I  

1. (a )  On a ce r t a in  s t ree t ,  t he re  a r e  24 houses  numbered  f rom 1 to 24, odd 
n u m b e r s  on one side, even on the  other .  Th ree  houses  a r e  vacant .  
A s s u m i n g  t ha t  the  houses  a r e  each equally l ikely to be vacant ,  find 
the  chances,  

( i )  t h a t  the  t h ree  houses  a re  nex t  to each other ,  
( i i )  t h a t  the  t h r e e  houses  a r e  all on the  same side of the  s t ree t .  
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(b) A,  B and C throw in order, each using three dice. Prove that  A's  

chance of throwing 10 first is ~13 2 and find C's chance. 

2. (a) 

(b) 

I t  has been determined from previous trials that  A can hit  a target  
4 times in 5 shots; B, 3 times in 4 shots; and C, 2 times in 3 shots. 
They fire a volley. What is the probability that at least two shots hit 
the target  ? 

Given a quadratic equation ax 2 + bx + c, where a ~  b ~  c ~  0 
and a, b and c are positive integers each less than 10, find the chance 
that the roots of the equation are real, all integral values of the co- 
efficients satisfying the above conditions being equally likely. 

3. (a) 

(b) 

A and B cast alternately with two dice. I t  is agreed that, on each 
failure to win, the prize money is to be reduced by 3% of its value at 
the previous attempt. A wins if he throws 6 before B throws 7, and B 
wins if he throws 7 before A throws 6. A starts first. Compare the 
values of the respective chances of A and B. 

Of two purses, one originally contained 25 dimes, and the other 10 
dimes and 15 pennies. One purse is taken at random and 4 coins drawn 
out, which prove to be all dimes. What is the chance that this purse 
contains only dimes, and what is the probable value of the next draw 
of one coin from this purse, if the four coins are not replaced ? 

4. A player tosses a coin and is to score one point for every head turned up 
and two for every tail. He is to play on until his score reaches or passes n. 
I f  p~ is his chance of attaining exactly n, show that  p~ = ~'z 
(P, - 1 + P, - ~) and find the value of p~. 

5. (a) Distinguish between, 
(i) an "ultimate" mortality table and a "select and ultimate" 

mortality table, 
(ii) "curtate" expectation of life and "complete" expectation of 

life. 

(b) Express in commutation symbols the net level annual premium for  
the following policy issued at age x: 

$1,000 death benefit first policy year 
$1,000 + 1 0 0 ( t - l )  death benefit t~ policy year 

1 < t <-- 20 



1949 EXAMINATIONS OF T H E  SOCIETY 

. 

$3,000 pure endowment at end of 20tl, policy year 
Premiums payable for 15 years. 

(a) 

(b) 

A , -  A ~ _  a r - a y  
Prove 

A z -- A w az  - a~v 

A certain endowment policy issued at age 40 provides for the payment 
of $1,000 if the insured dies before age 65 or $2,000 cash payment if 
the insured survives to age 65. The policy fur ther  provides, at death or 
at  age 65, for the return, without interest, of all net premiums paid. 
The net annual premiums for the first 5 years are exactly 1/2 the ulti- 
mate net annual premiums payable thereafter. Show that the ultimate 
net annual premium may be expressed as follows: 

2000 (M4o- M~5 + ~D6~) 

N40 -1- N45 - 2 N 6 ~  - R40 - R45 '}- 2R65 - 5M4~ -t- 5 0 M 6 5 -  45D65 

7. Give a formula for the renewal net premium, B, for a whole life policy 
for the sum of $1 issued at age x under a modified preliminary term method 
in which the first year net premium, a, is one-half of the net level annual 
premium for the same policy. Using the prospective reserve formula, find an 
expression for the tt~, terminal reserve. 

8. (a) If  Px .. ~-r denotes the net level annual premium for an n year endow- 
ment policy for the sum of $1 issued at age x, and if tV~ : ~-I denotes 
the $t~ terminal reserve for the same policy, show that, 

V , , : " ~ - I =  (P~ + t : , ~ - t l  - P:, ~ ! )  a:, + 1 :  ,, -~J  
! 

(b) Interpret  in words the symbol, A~ v, and show that  it is equal to 
va~z  -- axy.  

P A R T  IV 

1. (a) Outline briefly the situation in the various states with respect to cover- 
age and rates for occupational disease under the Standard Workmen's 
Compensation and Employers'  Liability Policy. 

(b) Name and describe three indirect loss coverages which may be offered 
in connection with Boiler and Machinery insurance. 

2. (a) Give an example of a person or corporation needing contractual lia- 
bility coverage. 

(b) In various casualty insurance manuals what is meant by an "a" rated 
classification ? What is the purpose of such classifications? 
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3. 

4 .  

. 

6 .  

(a) Under  a Safe Burglary  policy what  distinguishes a burglary,  which is 
covered, f rom a robbery, which is not covered ? 

(b) A contractor has applied to a surety company for  a bid bond on a 
contract  for  which he desires to bid. What  information do you think 
the surety company might  require for  proper underwri t ing of the 
bond ? 

(a) Describe the coverage provided under the automobile fleet plan and 
outline the method of obtaining the advance premium for  a r isk 
having 30 commercial automobiles and 4 trailers.  

(b) Describe, and discuss the purpose of, deductible clauses in various 
casualty policies. What  provision, frequently found in Accident and 
Health policies, serves a similar purpose? 

(a) Explain the use of law amendment factors  in Workmen's  Compensation 
ratemaking.  If,  for  a certain state, the percentage of weekly wage 
payable to an injured workman were increased f rom 50% to 55%, 
would you propose a corresponding increase of 10% in ra tes?  Explain. 

(b) Explain the difference between ra temaking by the loss ratio method 
and by the pure premium method. 

(a) Rates for  some casualty coverages vary  by state and terr i tory.  Others 
vary by state and not by te r r i tory  and others apply generally on a 
country-wide basis. Name a coverage in each of these three categories 
and give reasons for  such differences. 

(b) Name three sources of revenue for  the payment  of suretyship losses, 
in addition to premiums, tha t  are usually available, and discuss their  
bear ing on surety ratemaking.  

7. Why is it necessary to temper  formula methods with judgment  in making 
rates for  various casualty insurance lines ? Discuss. 

8. Discuss the adequacy for  ra temaking purposes of experience reported on 
a policy year  earned premium incurred loss basis as opposed to experience 
reported on a calendar year  writ ten premium paid loss basis with respect to: 

(i) Workmen's  Compensation 

(ii) Manufacturers '  and Contractors '  Liabili ty 

(iii) Glass 
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EXAMINATION FOR ADMISSION AS FELLOW 

1. 

PART I 

(a) Name five ways in which risk may be reduced by business firms. 

(b) Distinguish between investment and speculation. 

2. (a) Discuss the similarities and differences between insurance and hedging 
on the commodity exchanges. 

(b) In what legal and economic respects does wagering differ from 
insurance ? 

3. Compare the types of investments permitted life insurance companies with 
those permitted casualty insurance companies under the New York law. 
Why is a differentiation made ? 

4. (a) In what respects is retrospective rat ing a compromise between insur- 
ance and self-insurance ? 

(b) In general, why is insurance preferable to self-insurance ? 

5. In each of the following cases, what rights does the employee have in conse- 
quence of his injury, and under what statutes or bodies of law do such rights 
exist? 

a. A member of the crew of a vessel owned and operated by a New Jersey 
corporation, suffers a non-fatal injury caused by a defect in the vessel's 
equipment while the vessel is on the high seas. 

b. An electrician employed by a shipbuilding contractor suffers an acci- 
dental injury arising out of and in the course of his employment while 
aboard a vessel under construction, launched in navigable waters at 
Baltimore, Maryland, but not yet commissioned. 

c. While on duty aboard a merchant vessel owned and operated by a New 
York corporation, and while the vessel is moored at a pier along West 
Street in New York, a member of her crew suffers injury caused solely 
by the negligence of a fellow crew member. 

6. (a) Under what two theories of law may a party who has suffered injury 
from the use of a product proceed against the manufacturer  or vendor 

of the product? 
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(b) What is the significance of the elimination of the words "caused by 
accident" from the insuring clause of a liability policy? 

7. Discuss the reasons underlying the regulation of the business of insur- 
ance by a governmental body. Can regulation best be accomplished by 
separate state laws, by a federal law only, or by both state and federal laws ? 

8. Do you think that the course taken by the passage of the McCarran Act 
and by the adoption of the rate regulatory laws which were subsequently 
enacted by the several states, was the best course of action which could 
have been taken toward the attainment of those conditions under which the 
insurance business will best serve the public interest ? Give the reasons for 
your answer. 

PART II 

1. The experience period generally used in the Workmen's Compensation Ex- 
perience Rating Plan is three years. Discuss the advantages and disadvant- 
ages of using a longer or shorter period. 

2. The Workmen's Compensation Premium Discount Plan and Retrospective 
Rating Plans are generally applicable to risks producing $1,000 or more 
in annual premium. For what risk sizes do you believe the Premium Dis- 
count Plan is preferable to the Retrospective Rating Plans? Give your 
reasons separately for Retrospective Rating Plans A, B and C. 

3. Indicate the eligibility requirements for each of the following experience 
rating plans as applied in New York: 

a. Workmen's Compensation 
b. Automobile 
c. Garage Liability 
d. Public Liability 
e. Glass 
f. Burglary 

4. Do you think the insurance charge as used in the Workmen's Compensation 
Retrospective Rating Plans is correct for all risks regardless of the type of 
work performed or hazards involved? Discuss. 

5. (a) Outline a method of estimating the cost of a plan for compulsory auto- 
mobile compensation insurance. 



100 1949 EXAMINATIONS OF THE SOCIETY 

(b) Discuss the effect of the introduction of a compensation plan for  
automobile injuries with regard to:  
( i )  The amounts collected by those injured. 
(ii) The cost of insurance. 

6. (a) Outline briefly the Wisconsin Plan of Prepaid Surgical, Obstetric 
and Hospital  Insurance. 

(b) In what  year, has it been estimated, will the system of 01d Age and 
Survivors Insurance in this country mature,  that  is, when will i t  
achieve a fair ly  constant relationship between aggregate  contributions 
and aggregate  benefit costs, and how was the estimate made? 

7. (a) Compare the effect of interest  on the actuarial  reselwe on the cost of 
public old-age insurance with its effect on the cost of annuities in a 
pr ivate  insurance carrier.  

(b) What  is the fundamental  difference between the calculation of reserves 
for  public old-age insurance and public unemployment insurance? 

8. In the President ' s  message to Congress in the early par t  of this year  he 
recommended tha t  three principal steps should be taken now with regard 
to the system of social insurance. Enumera te  these steps and discuss their  
implications. 

P A R T  I I I  

1. In each of three consecutive calendar years, YI, Y2 and Y~, the total 
p remiums earned by Company M for  automobile bodily injury liability 
(a.b.i.1.) insurance, has been approximately the same. Throughout  those 
three years, automobile accident frequencies have remained fair ly  constant, 
and the relative distribution of a.b.i.l, claims by size of ult imate sett lement 
value has remained fair ly  stable. Within those three years,  there has been 
no considerable change in M's premium rates, or in M's practice in claim 
investigation and adjustment,  or in the distribution of M's exposures by 
classification, by te r r i tory  or by limits Of liability. In the calendar year  Ys, 
M settled and closed 10,000 a.b.i.1, claims of accident years Y1, Y2 and Ys, 
including those finally closed without payment  but  excluding those subse- 
quently reopened. The total amount paid in losses and allocated claim ex- 
penses on those 10,000 claims was $2,000,000. At the end of Ys, 5,000 
a.b.i.l, claims of accident years  Y1, Y,2 and Ys remain open in M's register,  
and the sum of M's case-basis est imates of the ult imate losses and allocated 
claim expenses on account of those 5,000 claims is $1,100,000. What  can you 
say about the adequancy or inadequacy of these est imates? Give the reason 
for  y~ur statement.  
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2. Does Par t  I of Schedule P more nearly accomplish its intended purpose 
than Par t  I I  ? Give the reasons for your answer. 

3. Company X writes a very large volume of workmen's compensation 
premiums, widely diversified as to industry, risk-size and jurisdiction. I t  
has been suggested that, in the determination of its case-basis reserves, 
every compensation claim against the Company which is indeterminate 
after more than 26 weeks have elapsed since date of accident, should be 
valued in accordance with a single two-column table giving E, the expected 
total compensation loss per dollar of weekly compensation, as a function 
of T, the length of time from date of accident to date of valuation, such 
table to be constructed on the basis of the Company's total experience (of 
five to ten recent policy years) in the ultimate settlement of claims which 
were indeterminate. You have been asked by the managers of Company X 
to set forth briefly your comments concerning this suggestion. Write a 
draf t  of the memorandum you would address to them in response to their 
request. 

4. (a) A certain casualty insurance company has available for each of its 
branch offices, varying in size from large to small, premiums written 
and losses incurred by line of business on a quarterly calendar year 
basis and wishes to approximate the premiums earned. Explain how 
this might be done and comment on the special factors, if any, that  
should be taken into account for :  

(i) Workmen's Compensation 
(ii) Automobile 

(iii) Liability Other Than Automobile 

(b) A casualty insurance company with its home office in the eastern 
section of the country and doing a national business has followed the 
practice of keeping its books open, as at the end of the year, until 
January  7 of the next year, in order to include loss transactions, 
from its offices all over the country, dated on or before the end of the 
year. 
The company decides to change this policy by closing its books on the 
last day of the year and including only those loss transactions in its 
home office on that  date, in order to have the year 's  results available 
that much earlier. 
What effect does this have on the company's reserve for losses incurred 
but not reported, and what steps would you take to determine the 
extent to which the reserve should be modified? 
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5. (a) 

(b) 

Design a single punch card to serve as both a premium and a loss card 
for the reporting of glass statistics to a ratemaking bureau from 
which the bureau can compile statistics showing the incurred losses 
on glass breakage that occurred in a given year with the premiums 
earned for the same year. 

The premium card in the Personal Accident Statistical Plan provides 
separate fields for Principal Sum and term in months. How would 
you tabulate the punch cards in order to obtain the principal sum 
exposure for  a policy year? 

6. In view of the current trend toward compulsory "disability" insurance, 
outline a statistical plan by means of which a rating organization could 
collect data for testing the adequacy of rates or for making rates at some 
time in the future. Consideration should be given to the fact  that  many 
plans providing more than the minimum benefits are already in effect. 

7. (a) 

(b) 

Employ the moment generating function of a Poisson distribution to 
determine the variance of the distribution. 

On the assumption that the frequeney of accidents causing death or 
permanent total disability of one or more employees while engaged in 
operations of a certain class, is .300 per $1,000,000 of payroll, write a 
formula for the determination of the probability that there will be 
more than four  such accidents arising out of a group of operations of 
that  class for which the total payroll will be $10,000,000. 

8. (a) Prove that if, for every pair of non-negative real numbers x and y, 
x < y, the probability that the ratio, r, of actual losses to expected 

losses on a certain risk will exceed x but not exceed y, is ] ~ f  (r) dr, 
L i n g  

and if the mean value of r is 1, then the excess pure premium ratio for  
the risk corresponding to a specified value, s, of the ratio r, is : 

;/o 1 -  s + .f (r) dr dr" 
0 

(b) For  the purpose of determining discounts to be applied in the  compu- 
tation of premiums for burglary insurance of a certain form, the 
following hypothesis has been advanced: 

I f  Fo be the expected frequency of losses on unprotected risks, 
Fw the expected frequency of losses on risks having protection of 
type W, etc., then 

Fo: Fw: F,: F~: F,,: : I00: 80: 60: 40:20 
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On a selected sample of 5,000 risks, all of the same policy year,  classi- 
fication and te r r i tory  and of approximately the same size, the experi- 
ence has been as follows: 

Type of Number  Number  
Protection of Risks of Losses 

None 1,000 52 
W 1,000 46 
X 1,000 21 
Y 1,000 28 
Z 1,000 3 

Apply the X ' test  to determine the compatibili ty of this experience 
with the hypothesis. Given that  the critical value of X ~ for  4 degrees 
of freedom is 11,67 at  the .02 significance level, wri te a br ief  s ta tement  
of the meaning of your  result. 

PART IV 

1. A new casualty company proposes to begin business on October 1, 1949, with 

a Surplus as regards policy-holders of $1,000,000 a f t e r  all expenses of 
organization have been defrayed. Determine the maximum amount which 
it may expect to show in Surplus as regards policyholders in its Annual 

Statement  (convention form)  for  the year  ending 'December 31, 1949, i f :  
(i) its reserve for  unearned premiums in that  s tatement is to be determined 
upon the monthly pro ra ta  basis;  (ii) within that  year, it wri tes  nothing 
but  non-retrospectively rated, single premium-payment ,  one-year te rm 

policies affording Bodily In jury  Liability Insurance only; (iii) its Net  

Premiums Writ ten (gross as to reinsurance) amount to $24,000 on policies 
effective in October, 1949; $48,000 on policies effective in November, 1949; 

$72,000 on policies effective in December, 1949; (iv) it pays 5% of its Net  

Premiums Wri t ten for  reinsurance against  loss in excess of $10,000 on 
account of any one accident, and receives no ceding commission for  such re- 

insurance; (v) it pays 25% commission for  all of its business; (vi) all of 
its business will be subject to a 2% premium tax and no other tax ; (vii) all 

of its expenses within the period October 1 to December 31, 1949, other 

than loss expenses, commissions, taxes and reinsurance, amount to $15,000; 

(viii) its interest, dividends and rents earned within the same period on 

investments amount to $4,000; and (ix) within tha t  period no accident 

occurs involving loss in excess of $10,000 under any of its policics. 
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2. Do you think that  the s ta tu tory  requirements in respect to reserves for  
unearned premiunis, commissions and taxes and in respect to the admission 
of assets, under which casualty companies now operate, should be modified 
or amended in any way? I f  so, how and why; and if not, why not? 

3. State the purpose of and briefly describe Regulation No. 30 of the New York 
Insurance Department .  

4. Describe the assets page of the Annual Statement  Blank (convention fo rm) ,  
pointing out how it differs f rom the usual accounting method of showing 
assets. 

5. Outline a procedure for  the detelTnination of the interest  which a carr ier  
earns on workmen's  compensation premiums as a percentage of the 
premiums writ ten.  

6. Describe a method of developing workmen's  compensation rates on a 
primary-excess basis. 

7. As of December 31, 1948, Company X (a p r imary  insurer)  has Admitted 
Assets of $20,000,000 and Surplus as regards policyholders of $6,000,000. 
I ts  managers  est imate tha t  in the Calendar Year  1949 its Net  Premiums 
Wri t ten (before reinsurance) will amount to $10,000,000, distr ibuted ap- 
proximately as follows: Workmen's  Compensation $3,500,000 of which 
$500,000 will be for  New York risks or risks under Workmen's  Compensa- 
tion laws providing approximately the same benefits as those provided by 
the New York law; Automobile Bodily In jury  Liabili ty $3,000,000; Auto- 
mobile Proper ty  Damage Liabili ty $1,500,000; Personal In jury  Liabili ty 
other than Automobile $1,000,000 of which at least 10% will be for  Products 
Liabil i ty;  Proper ty  Damage Liabili ty other than Automobile $250,000; 
Burglary  and Thef t  $750,000. Outline the automatic covers which you 
would recommend to Company X as the covers which its agreements  with 
its reinsurers  ought to provide, and state briefly the reasons or principles 
upon which your recommendation would be based. 

8. Company X (to which Question 7 refers)  has never since its organization 
in 1928 writ ten any Accident or Health Insurance. ~ts business has always 
been produced by brokers and independent agents, none of whom specializes 
in ei ther of those lines, although many  of them produce some accident and 
health business for  other companies. The managers  of the Company have 
asked for  your opinion on the question of whether  or not the Company 
should plan to enter  the field of accident and health underwri t ing within 
the year  1949. Write  a d ra f t  of the memorandum you would address to 
them in response to their  request. 



INDEX TO VOLUME XXXV 

P a g e  
ADDRESS OF THE PRESIDENT: 

MORE CASUALTY ACTUARIES ARE NEEDED--James  1~. C a h i l l  . . . . . . . . . . . . . . . .  1 

BAILEY, ARTHUR L.--WORKMEN~S COMPENSATION D-RATIO REVISIONS . . . . . . . .  26 

CAHILL, JAMES M.--I~IORE CASUALTY ACTUARIES ARE NEEDED 
( P r e s i d e n t i a l  A d d r e s s ,  N o v e m b e r  19, 1948)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

CASUALTY ACTUARIAL SOCIETY--~t~INUTES OF MEETINGS . . . . . . . . . . . . . . . . . . . . . . . .  85 

GODDARD, RUSSELL P.-DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 !  

JOHNSON, ROGER A. ,  JR. - -NEW YORK COMPENSATION RATE MAKING . . . . . . . . . . . .  6 

MONTGOMERY, J.  C.-DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -' . . . . . . . . . . . . . . .  65 

MORE CASUALTY ACTUARIES ARE NEEDED--James IV[. Cahill 
(Presidential Address, November 19, 1948) .............................. 1 

NEW YORK COMPENSATION RATE MAKING--Roger A. Johnson, Jr ............. 6 

OBITUARIES : 

H a r i l a u s  E .  E c o n o m i d y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78 
H a r o l d  R.  G o r d o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79  
R o b e r t  S. H u l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  81 
C h a r l e s  H u g h e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80 
G r e g o r y  C. K e l l y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82 
W i l l i a m  L. M o o n e y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  83 
W i l l i a m  R.  S t r o n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84 

PERRYMAN, F .  S.--DIsCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68 

REPORT OF COMMITTEE ON COMPENSATION AND LIABILITY LOSS AND 
LOSS EXPENSE RESERVES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56 

REVIEWS OF PUBLICATIONS 
CLARENCE A. KULP-Book Review Editor ........................... ..... 73 

SCHLOSS, HAROLD W.--WORKMEN'S COMPENSATION LAW OF NEW YORK . . . . . . . .  40 

SMICK, J .  J .  
Book  R e v i e w :  A d e q u a c y  o f  W o r k m e n ' s  C o m p e n s a t i o n  . . . . . . . . . . . . . . . . . .  73 

TARBELL, T.  F . - D I s c u s s I O N  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69 

VALUATION OF DEATH BENEFITS PROVIDED BY THE 
WORKMEN'S COMPENSATION LAW OF NEW Y o R K - H a r o l d  W .  S c h l o s s  . . . . . .  40 

WOODMAN, CHARLES E. 
Book  R e v i e w :  A d j u s t m e n t  o f  I n s u r a n c e  L o s s  C l a i m s  on  M e r c h a n d i s e -  

A c c o u n t i n g  P r o b l e m s  a n d  P r o c e d u r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 

WORKMEN'S COMPENSATION D-RATIO REVISIONS--Ar thur  L.  B a i l e y  . . . . . . . . . . . .  26 

105 





CASUALTY 

ACTUARIAL SOCIETY 
ORGANIZED 1914 

1949 YEAR BOOK 

Foreword 

Officers, Council and Committees 

List of Fellows and Associates 

Officers of the Society since Organization 

List of Deceased Members 

Constitution and By-Laws 

Examination Requirements 

(Addendum to Volume XXXV of the Proceedings) 

Corrected to March 1, 1959 ~Vdo. 28 



F O R E W O R D  

The Casualty Actuarial  Society was organized November 7, 1914 as the 
Casualty Actuarial  and Statistical Society of America, with 97 charter  mem- 
bers of the grade of Fellow. The present title was adopted on May 14, 1921. 
The object of the Society is the promotion of actuarial  and statistical science 
as applied to the problems of casualty and social insurance by means of per- 
sonal intercourse, the presentation and discussion of appropriate papers, the 
collection of a library and such other means as may be found desirable. 

Prior to 1914, little technical study was given to the actuarial  and under- 
wri t ing problems of most of the branches of casualty insurance. The organiza- 
tion of the Society was brought about through the suggestion of Dr. I. M. 
Rubinow, who became the first president. The problems surrounding work- 
men's compensation were at that  time the most urgent, and consequently many 
of the members played a leading part  in the development of the scientific basis 
upon which workmen's compensation insurance now rests. 

The members of the Society have also presented original papers to the 
Proceedings upon the scientific formulation of standards for the computation 
of both rates and reserves in accident and health insurance, liability, burglary, 
and the various automobile coverages. The presidential addresses constitute 
a valuable record of the current problems facing the casualty insurance busi- 
ness. Other papers in the Proceedings deal with acquisition costs, pension 
funds, legal decisions, investments, claims, reinsurance, accounting, statutory 
requirements, loss reserves, statistics, and the examination of casualty com- 
panies. The Committee on Remarriage Table submitted a report including 
tables, printed in Proceedings No. 40. The Special Committee on Bases of 
Exposure submitted a report  which is printed in Proceedings No. 43. "The 
Recommendations for Study" appear in Proceedings No. 64 and are in effect 
for the 1948 examinations and thereafter.  The Report of the Committee on 
Mortality for Disabled Lives together with commutation tables and life annui- 
ties has been printed in Proceedings No. 62. The Committee on Compensation 
and Liability Loss and Loss Expense Reserves submitted a report which 
appears in Volume XXXV. 

The lower grade of membership in the Society is that  of Associate. Exami- 
nations have been held every year since organization; they are held on the 
second Tuesday and following Wednesday during the month of May, in vari- 
ous cities in the United States and Canada. The membership of the Society 
consists of actuaries, statisticians, and executives who are connected with 
the principal casualty companies and organizations in the United States and 
Canada. The Society has a total membership of 277, consisting of 153 Fellows 
and 124 Associates. The annual meeting of the Society is held in New York 
in November. 

The Society issues a pubZication entitled the Proceedings which contains 
original papers presented at the meetings. The Proceedings also contain dis- 
cussions of papers, reviews of books and current  notes. This Year Book is 
published annually and "Recommendations for Study" is a pamphlet which 
outlines the course of study to be followed in connection with the examina- 
tions for admission. These two booklets may be obtained free upon application 
to the Secretary-Treasurer,  90 John Street, New York 7, N. Y. 
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NORTON E. MASTERSON 
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MEMBERSHIP OF THE SOCIETY, NOVEMBER 19, 1948 

FELLOWS 

Those marked (t) were Charter Members at date of organization, November 7, 1914. 

Those marked (*) have been admitted as Fellows upon examination by the Society. 

Admitted 
*Nov. 21, 1930 

*Nov. 14, 1947 

*Nov. 13, 1931 

Nov. 19, 1948 

May 23, 1924 

*Nov. 20, 1924 

*Nov. 14, 1947 

*Nov. 20, 1942 

*Nov. 18, 1932 

*Nov. 13, 1931 

t 

*Nov. 22, 1934 

t 

Apr. 20, 1917 

*Nov. 18, 1927 

Oct. 22, 1915 

AINLEY, JOHN W., Supervising Underwriter, The Travelers Insur- 
ance Company, 700 Main Street, Hartford 15, Conn. 

ALLEN, EDWARD S., Actuary, Compensation Insurance Rating Board, 
125 Park Avenue, New York 17, N.Y. 

AULT, GILBERT E., Actuary, Church Pension Fund and Church Life 
Insurance Corporation, 20 Exchange Place, New York 5, 
N.Y. 

BAILEY, ARTHUR L., Actuary, New York Insurance Department, 
61 Broadway, New York 6, N. Y. 

BAILEY, WILLIAM B., (Retired), 52 West Hill Drive, West Hart- 
ford, Conn. 

BARBER, HARMON T., Associate Actuary, Casualty Actuarial Depart- 
ment, The Travelers Insurance Co., 700 Main Street, 
Hartford 15, Conn. 

BARKER, LORING M., Actuary, Firemen's Fund Insurance Group, 
401 California Street, San Francisco 29, Calif. 

BART, ROBERT D., Of~ce Manager, West Bend Aluminum Co., 92 
Island Avenue, West Bend, Wis. 

BARTER, JOHN L., Vice-President, Hartford Accident & Indemnity 
Co., 690 Asylum Avenue, Hartford 15, Conn. 

BATHO, ELGIN R., Associate Actuary, Berkshire Life Insurance Co., 
7 North Street, Pittsfield, Mass. 

BENJAMIN, ROLAND, Treasurer, Fidelity & Deposit Company of 
Maryland and American Bonding Company, Baltimore 3, 
Md. 

BERKELEY, ERNEST T., Actuary, Employers Liability Assurance 
Corporation, Ltd. and American Employers Insurance 
Company, 110 Milk Street, Boston 7, Mass. 

BLACK, S. BRUCE, President, Liberty Mutual Insurance Company, 
175 Berkeley Street, Boston 17, Mass. 

BLANCHARD, RALPH H., Professor of Insurance, School of Business, 
Columbia University, New York 27, N. Y. 

BREIBY, WILLIAI~I, Vice-President, Pacific Mutual Life Insurance 
Company, 523 West 6th St., Los Angeles 14, Cal. 

BROWN, F. STUART, Assistant to Vice-President, Bankers Indemnity 
Insurance Company, 15 Washington Street, Newark 2, 
N . J .  

BROWN, HERBERT D., (Retired), Glenora, Yates County, New York. 
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Admitted 

Apr.  20, 1917 

*Nov. 23, 1928 

*Nov. 19, 1929 

*Nov. 18, 1932 

? 

*Nov. 17, 1938 

*Nov. 21, 1930 

*Nov. 13, 1936 

*Nov. 15, 1918 

*Nov. 17, 1922 

Oct. 27, 1916 

Feb. 19, 191"5 

*Nov. 23, 1928 

*Nov. 22, 1934 

*Nov. 22, 1934 

t 

*Nov. 18, 1925 

*Nov. 19, 1926 

*Nov. 22, 1946 

*Nov. 18, 1932 

F E L L O W S  

BUCK, GEOgGE B., Consul t ing  Actuary ,  150 Nas sau  Street ,  New 
York 7, N. Y. 

BuRHoP, WILLIAM H., Execut ive Vice-President ,  Employers  Mutual  
Liability In su rance  Company,  407 Gran t  Street ,  Wausau ,  
Wis. 

BURLING, WILL/AM H., Ass i s t an t  Secre tary ,  Group Depar tmen t ,  The 
Travelers  Insurance  Company,  700 Main Street ,  Ha r t fo rd  
15, Conn. 

CAHILL, ol'AMES M., Secretary ,  Nat ional  Bureau  of Casua l ty  Under -  
wri ters ,  60 John  Street ,  New York 7, N. Y. 

CAMERON, FREELA:;r~ R., Vice-President  and General Manager ,  Public 
Nat ional  Insu rance  Co., 420 Lincoln Road, Miami Beach 
39, Florida.  

CAMMACK, EDMUND E., Vice-Pres ident  and Actuary ,  Ae tna  Life In-  
surance  Company,  Har t fo rd  15, Conn. 

CARLETON, JOHN W., Associate Actuary ,  Liber ty  Mutua l  In su rance  
Company,  175 Berkeley Street ,  Boston 17, Mass.  

CARLSON, THOMAS 0., Actuary ,  Nat ional  Bureau  of Casua l ty  Under -  
wri ters ,  60 John  Street ,  New York 7, N .Y .  

CLEARY, ARTHUR E., 162 E as t  42nd Street ,  New York 17, N. Y. 

COATES, BARRETT N., Coates and He r fu r t h ,  Consu l t ing  Actuar ies ,  
620 Marke t  Street ,  San Francisco  4, Calif. 

COATES, CLARENCE S., Third  Vice-President ,  Lumbermens  Mutual  
Casua l ty  Company,  4750 Sher idan Road, Chicago 40, Ill. 

COGSWELL, EDMUND S., F i r s t  Deputy  Commiss ioner  of Insu rance  De- 
p a r t m e n t  of Bank ing  and  Insurance ,  Division of In su r -  
ance, 100 Nashua  Street ,  Boston 14, Mass.  

COI, LINS, HENRy, (Ret i red) ,  Timber lane,  Route 4, Eas ton ,  Md. 

COMSTOCK, W. PtIILLIPS, Stat is t ic ian,  P re fe r red  Accident  Insu rance  
Company,  80 Maiden Lane,  New York 7, N. Y. 

CONSTABLE, WILLIAM J., Pres iden t  and  Treasure r ,  Excess  Insurance  
Company of America,  99 John  Street ,  New York 7, N. Y. 

COOK, EDWIN A., Ass i s t an t  General  Manage r  and  Secre tary ,  In te r -  
boro Mutual  Indemni ty  Insu rance  Company,  270 Madison 
Avenue,  New York 16, N. Y. 

COI'ELAND, JOHN A., Consul t ing  Actuary ,  Candler  .Building, At lanta ,  
Ga. 

CORCORAN, WILLIAM M., Par tne r ,  Wol.fe, Corcoran & Linder,  116 
John Street ,  New York 7, N. Y. 

CRANE, HOWARD G., Vice-Pres ident  and  Treasu re r ,  General  Rein- 
su rance  Corporat ion,  and  Nor th  S ta r  Re insurance  Cor- 
porat ion,  90 John Street ,  New York 7, N. Y. 

CROUSE, CHARLES W., Actuary ,  M a n u f a c t u r e r s  Casua l ty  In su rance  
Company,  1617 Pennsy lvan ia  Boulevard,  Phi ladelphia  3, 
Pa.  

DAVIES, E. ALFRED, (Ret i red)  Fal ls  Village, Conn. 



Admitted 
*Nov. 18, 1927 

t 

*Nov. 17, 1920 

*Nov. 24, 1933 

*Nov. 15, 1940 

*Nov. 17, 1922 

*Nov. 15, 1935 

t 

t 

*Nov. 15, 1940 

t 

*Nov. 15, 1935 

Feb. 19, 1915 

t 

*Nov. 18, 1927 

*Nov. 22, 1934 

*Nov. 19, 1948 

Feb. 19, 1915 

*Nov. 20, 1924 

*Nov. 21, 1930 

*Nov. 13, 1931 

F E L L O W S  

DAVIS, EVELYN M., Woodward, Ryan, Sharp & Davis, Consulting 
Actuaries, 41 Park Row, New York 7, N. Y. 

DEKAY, ECKFORD C., President, DeKay & Company, 84 William 
Street, New York 7, N. Y. 

DORW'EILER, PAUL, Actuary, Aetna Casualty & Surety Company, 
Hartford 15, Conn. 

E~WARDS, JOI~N, Actuary, Ontario Insurance Department, Parlia- 
ment Buildings, Toronto 2, Ontario, Canada. 

ELLIOTT, GEORGE B., General Manager, Pennsylvania Compensation 
Rating and Inspection Bureau, 938 Public Ledger Build- 
ing, Independence Square, Philadelphia 6, Pa. 

ELSTON, JAMES S., Assistant Actuary, Life Actuarial Department, 
The Travelers Insurance Co., 700 Main Street, Hartford 
15, Conn. 

EPPINK, WALTER T., Vice-President, Merchants Mutual Casualty 
Co., Merchants Mutual Building, Buffalo 5, New York. 

FACKLER, EDWARD B., Consulting Actuary, Fackler & Company, 8 
West 40th Street, New York 18, N. Y. 

FALLOW, EVERETT S., Actuary, Accident Department, The Travelers 
Insurance Co., 700 Main Street, Hartford 15, Conn. 

FARLEY, JARVIS, Actuary and Assistant Treasurer, Massachu:~etts 
Indemnity Co., 632 Beacon Street, Boston 15, Mass. 

FARRER, HENRY, Insurance Company of North America, 99 John 
Street, New York 7, N. Y. 

FITZHUGH, GILBERT W., Third Vice-President, Metropolitan Life 
Insurance Co., 1 Madison Avenue, New York 10, N. Y. 

FONDILLER, RICHARD, Consulting Actuary, Woodward and Fon- 
diller, 90 John Street, New York 7, N.Y. 

FRANKLIN, CHARLES H., (Retired), 6225 Princeton Way, Hawthorne 
Hills, Seattle, Washington. 

FREDRICKSON, CARL H., Actuary, Canadian Underwriters Associa- 
tion, 55 York Street, Toronto, Canada. 

FULLER, G.aRONER V., Third Vice-President and Risk Experience 
Manager, Special Risk Department, Lumbermens Mutual 
Casualty Co., and American Motorist Insurance Co., 4750 
Sheridan Road, Chicago 40, Ill. 

GARDINER, JAMES B., Manager, Group Contract Bureau, Metropoli- 
tan Life Insurance Co., 1 Madison Avenue, New York 
10, N. Y. 

GARRISON, FRED S., Secretary, (Retired), 125 Whiting Lane, West 
tIartford, Conn. 

GINSBURGH, HAROLD J., Vice-President, American Mutual Liability 
Insurance Co., 142 Berkeley Street, Boston 16, Mass. 

GLENN, J. BRYAN, 5214 First  Street, N.W., Washington 11, D.C. 
GODDARD, RUSSELL P., Associate Actuary, American Mutual Liability 

Insurance Company, 142 Berkeley Street, Boston 16, 
~ a s s .  
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Admitted 
? 

*Nov. 19, 1926 

t 

t 

t 

Oct. 27, 1916 

Oct. 22, 1915 

*Nov. 19, 1926 

Oct. 22, 1915 

Oct. 22, 1915 

*Nov. 22, 1934 

Nov. 18, 1982 

*Nov. 14, 1947 

t 

Feb. 25, 1916 

*Nov. 19, 1929 

*Nov. 14, 1941 

*Nov. 16, 1939 

*Nov. 17, 1938 

*Nov. 19, 1926 

*Nov. 21, 1919 

*Nov. 14, 1941 

F E L L O W S  

GOODWrh', EDw.~nn S., 750 Main Street ,  Ha r t fo rd  3, Conn. 

GRAHA.~r, CHARLES M., Chief  Se l f - Insurance  Examiner ,  New York 
Sta te  W orkmen ' s  Compensa t ion  Board, 80 Center  Street ,  
New York 13, N. Y. 

GRAItA~f, WILLIAM J., Consul t ing  Ac tua ry  and In su rance  Advisor,  
1070 P a rk  Avenue.  New York 18, N .Y.  

GREENE, WIN~,'W.I,D W., Execut ive  Vice-Presldent ,  General  Re insur -  
ance Corporat ion and  Nor th  S ta r  Re insurance  Corpora-  
tion, 90 John  Street ,  New York 7, N. Y. 

HAM~IOND, H. PIERSON, (Ret i red) ,  22 Vanderbi l t  Road, W e s t  Ha r t -  
ford,  Conn. 

HARDY, EDWARD R., Secre ta ry -Emer i tus ,  I n su rance  Ins t i tu t e  of 
America,  Inc., 80 John  Street ,  New York 7, N. Y. 

!HhTCH, LEONARD W., (Ret i red) ,  425 Pe lham Manor  Road, Pelham 
Manor,  New York. 

~][AUGH, CHARLES J., Secretary ,  Compensa t ion  and Liabil i ty Depar t -  
ment ,  The Travelers  In su rance  Co., 700 Main Street ,  
Ha r t fo rd  15, Conn. 

HODGKLx~S, LEMUEL G., (Ret i red) ,  5 W h i t m a n  Road, Worces te r  5, 
Mass.  

[ HOLLAND, CHARLES H., Suite 2001, 165 Broadway,  New York 6, N. Y. 

[ HOOKER, RUSSELL 0., Ac tua ry  and  Director  of  Examina t ions ,  S ta te  
of  Connect icut  In su rance  Depar tmen t ,  Ha r t fo rd  2, Conn. 

HDEBNER, SOLOMON STEPHEN, Professor  of Insurance ,  Univers i ty  of 
Pennsy lvan ia ,  Phi ladelphia  4, Pa. 

I[UGIIEY, M. STANLEY, Procedures  Co-ordinator ,  Lumbcrmens  Mu- 
tual  Casua l ty  Company,  4750 Sheridan Road, Chica.~'o 
40, Ill. 

I:IuNTER, ARTIIUR, (Ret i red) ,  124 Lloyd Road, N[ontclair, N. J. 

JACKSO.~, CHAnLr.S W., (Ret i red) ,  74 Quimby Avenue,  Whi te  Plain.% 
N.Y.  

,~'.ICKSON, I{ENRY HOLLISTER, Vice-President  & Actuary ,  Nat ional  
Life Insu rance  Co., 131 S ta te  Street ,  Montpelier ,  Vt. 

JOHNSON, ROGER A., JR., Actuary ,  Utica Mutual  In su rance  Co., 185 
Genesee Street ,  Utica,  N .Y.  

! JoN~s, HAROLD M., Group Research Division, John t tancock Mutual  
Life Insurance  Company,  197 Clarendon Street ,  Boston 
17, Mass.  

KARDONSKY, ELSIE, 66 Corbin Place, Brooklyn 29, N. Y. 

KELTON, WILLIAM H., Associate Actuary ,  The Trave le r s  Insuranco  
Co., 700 Main Street ,  Ha r t fo rd  15, Conn. 

KIRKPATRICK, A. LOOMIS, Manager  Insu rance  Depar tmen t ,  Chamber  
of  Commerce of the  U. S. A., 1615 H Street ,  N.W., Wash -  
ing ton  6, D. C. 

KoLg, MonnIS B., Associate Actuary ,  S ta te  In su rance  Fund,  625 
Madison Avenue,  New York 22, N .Y .  



10 

Admitted 
*Nov. 24, 1933 

Nov. 23, 1928 

Nov. 18, 1931 

*Nov. 24, 1933 

t 

*Nov. 20, 1924 

*Nov. 13, 1936 

t 

*Nov. 23, 1928 

*Nov. 13, 1927 

*Nov. 19, 1926 

May 19, 1915 

*Nov. 15, 1935 

*Oct. 31, 1917 

? 

*Nov. 17, 1938 

? 

*Nov. 18, 1937 

*Nov. 18, 1921 

F E L L O W S  

KORMES, MARE, Consulting Actuary, 285 Madison Avenue, New York 
17, N. Y. 

KULP, CLARENCE A., Professor of Insurance, University of Pennsyl- 
vania, Logan Hall, 36th Street and Woodland Avenue, 
Philadelphia 4, Pa. 

LA MONT, STEWART M., (Retired), Hotel Claremont, Berkeley, Cal. 

LANGE, JOlCIN R., Commissioner of Insurance, State of Wisconsin, 
State Capitol, Madison 2, Wis. 

LEAL, JAM~:S R., Vice-President and Secretary, Inters tate  Life and 
Accident Co., In ters ta te  Building, 540 McCallie Avenue, 
Chattanooga 3, Tenn. 

LESLIE, WILLIAM, General Manager, National Bureau of Casualty 
Underwriters,  60 John Street, New York 7, N. Y. 

LINDER, JOSEPH, Consulting Actuary, Wolfe, Corcoran & Linder, 
116 John Street, New York 7, N. Y. 

LYoNs, DANIEL J., Second Vice-President, The Guardian Life Insur-  
ance Co. of America, 50 Union Square, New York 3, N. Y. 

MAGOUN, WILLIAM N., (Retired), 33 Fearing Road, Hingham, Mass. 

MARSHALL, RALPH M., Assistant  Actuary, National Council on Com- 
pensation Insurance, 45 East  17th Street, New York 3, 
N.Y. 

MASTERSON, NORTON E., Vice-President and Actuary, Hardware 
Mutual Casualty Co. and Hardware Dealers Mutual Fire 
Insurance Co., 200 Strongs Avenue, Stevens Point, Wis. 

MATTHEWS, ARTttUr~ N., Assistant  Actuary, Casualty Actuarial De- 
partment,  The Travelers Insurance Co., 700 Main Street, 
Hartford 15, Conn. 

~AYCRINK, EMMA C., Secretary-Treasurer,  Association of New York 
State Mutual Casualty Companies, 60 Eas t  42nd Street, 
New York 17, N. Y. 

McCONNELL, MATTHEW I1., Underwriter, Employers Mutual Lia- 
bility Ins. Co., 12 S. 12th Street, Philadelphia 7, Pa. 

MEMANUS, ROBERT J., Statistician, Casualty Actuarial Department,  
The Travelers Insurance Co., 700 Main Street, Hartford 
15, Conn. 

MICI-[ELBACHER, G. F., President, Great American Indemnity Co., 
1 Liberty Street, New York 5, N. Y. 

MILLER, JOHN HAYNES, Vice-President and Actuary, Mu,mrch I,ife 
Insurance Company, 3,% State St., Springfield 1, Mass. 

MILLIGAN, SAMUEL, Vice-President, Metropolitan Life Insurance 
Co., 1 Madison Avenue, New York 1O, N. Y. 

5IILLS, JOHN A., Vice-President and Actuary, Lumbermens Mutual 
Casualty Co. and American Motorists Insurance Co., 
Mutual Insurance Bldg., 4750 Sheridan Road, Chicago 40, 
Ill. 

MONTGO.~TERY, VICTOR, President, Pacific Employers Insurance Co., 
1033 So. Hope Street, Los Angeles 15, Calif. 



II 

Admitted 
? 

? 

*Nov. ]7, 1920 

t 

May 28, 1920 

*Nov. 15, 1935 

? 

? 

*Nov. 21, 1919 

*Nov. 21, 1930 

*Nov. 14, 1941 

Nov. 19, 1926 

*Nov. 24, 1933 

*Nov. 17, 1922 

*Nov. 13, 1931 

May 23, 1919 

*Nov. 19, 1926 

May 24, 1921 

*Nov. 14, 1947 

*Nov. 16, 1923 

*Nov. 14, 1947 

*Nov. 17, 1943 

FELLOWS 

MOORE, GEORGE D., Actuary, National Association of Insurance 
Agents, 80 Maiden Lane, New York 7, N.Y. 

MOWBRAY, ALBERT H., (Deceased). 

MUELLER, LOUIS H., 161 28th Ave., San Francisco 21, Calif. 

MULLANEY, FRANK R., Vice-President and Secretary, American Mu- 
tual Liability Insurance Co., 142 Berkeley Street, Boston 
16, Mass. 

MURPHY, RAY D., Vice-President and Actuary, The Equitable Life 
Assurance Society of the U. S. A., 393 Seventh Avenue, 
New York 1, N. Y. 

OBERHAUS, THOMAS M., Consulting Actuary, Woodward and Fon- 
dilier, 90 John Street, New York 7, N. Y. 

OLIFIERS, EDWARD, Consulting Actuary, Caixa Postal 8, Pertopolis, 
Rio, Brazil. 

ORR, ROBERT K., 226 S. Logan Street, Lansing 15, Mich. 

OUTWATER, OLIVE E., Actuary, Benefit Association of Railway Em- 
ployees, 901 Montrose Avenue, Chicago 13, Ill. 

PERRYMAN, FBANCIS S., Vice-President and Actuary, Eagle Indem- 
nity Co., Globe Indemnity Co. and Royal Indemnity Co., 
150 William Street, New York 8, N.Y. 

PETERS, STEFAN, Lecturer, Statistical Laboratory, University of 
California, Berkeley 4, Calif. 

PHILLIPS, JESSE S., Chairman of Board, Great American Indemnity 
Co., I Liberty Street, New York 5, N.Y. 

PICKETT, SAMUEL C., Rating Supervisor, Insurance Department, 
State of Connecticut, Hartford 2, Conn. 

PIN~EY, SYDNEY D., 290 Wolcott Hill Road, Wethcrsfield 9, Conn. 

PRUITT, DUDLEY M., Actuary, General Accident Fire & Life Assur- 
ance Corp., Fourth & Walnut Sts., Philadelphia 5, Pa. 

RICHARDSON, FREDERICK, Chairman of the Board, General Accident 
Fire and Life Assurance Corporation, Perth, Scotland. 

RICHTER, OTTO C., Chief Sta t is t ic ian,  American Telephone & Tele- 
g raph  Co., 195 Broadway,  New York 7, N. Y. 

RIEGEL, ROBERT, Professor  of  Sta t i s t ics  and Insurance ,  Un ive r s i t y  
of Buffalo, Buffalo 14, New York. 

RODERMUND, MATTHEW, Actuary  and Ass i s t an t  Comptrol ler ,  I n t e r -  
boro Mutual  Indemni ty  In su rance  Company,  270 Madison 
Avenue,  New York 16, N. Y. 

ROEBER, WILLIAM F., General  Manager ,  Nat ional  Council on Com- 
pensa t ion  Insurance ,  45 E as t  17th Street ,  New York  3, 
N .Y .  

ROSENBERG, NORMA~, Superv is ing  Rate  Analys t ,  Cal i fornia  I n s u r :  
ance Depar tmen t ,  621 South Hope St., Los Angeles,  Cal. 

ROSS, SAMUEL M., A s s i s t a n t  Actuary ,  Nat ional  Bureau  of Casua l ty  
Underwr i te r s ,  60 John  Street ,  New York 7, N. Y. 
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Admitted 
*Nov. 14, 1947 

*Nov. 14, 1947 

*Nov. 20, 1942 

*Nov. 19, 1948 

*Nov. 18, 1937 

*Nov. 13, 1931 

*Nov. 24, 1933 

*Nov. 19, 1929 

*Nov. 19, 1929 

*Nov. 18, 1932 

"*Nov. 15, 1940 

*Nov. 24, 1933 

Nov. 18, 1927 

*Nov. 17, 1920 

¢ 

? 

Nov. 17, 1922 

*Nov. 19, 1948 

*Nov. 14, 1947 

"*Nov. 23, 1928 

*Nov. 21, 1919 

F E L L O W S  

ROWELL, JOHN H., Group Insurance Actuary, Connecticut General 
Life Insurance Company, Hartford 2, Conn. 

SALZMANN, RUTH E., Assistant Actuary, Hardware Mutual Casualty 
Company, Hardware Dealers Mutual Fire Insurance Co., 
200 Strongs Ave., Stevens Point, Wis. 

SATTERTHWAITE, FRANKLIN E., Quality Control Engineer, Product 
Service Division, General Electric Company, 1285 Boston 
Ave., Bridgeport 2, Conn. 

SCHLOSS, HAROLD W., Actuarial Department, Royal-Liverpool Group, 
150 William St., New York 8, N. Y. 

SHAPIRO, GEORGE I., 934 E. 9th Street, Brooklyn 30, N. Y. 

SILVERMAN, DAVID, Partner,  Wolfe, Corcoran & Linder, 116 John 
Street, New York 7, N. Y. 

SINNOTT, ROBERT V., Assistant Secretary, Hartford Accident and 
Indemnity Company, 690 Asylum Ave., Hartford 15, 
Conn. 

SKELDING, ALREaT Z., Actuary, National Council on Compensation 
Insurance, 45 East 17th Street, New York 3, N. Y. 

SKILLINGS, E. SHAW, Actuary, Allstate Insurance Co., 20 North 
Wacker Drive, Chicago 6, Ill. 

SMICK, JACK J., Associate Actuary, Woodward and Fondiller, Con- 
suiting Actuaries, 90 John Street, New York 7, N. Y. 

SMITH, SP-YMOUR E., Assistant Secretary, Casualty Department, 
The Travelers Insurance Co., Hartford 15, Conn. 

ST. JOHN, JOHN B., Associate Actuary, Towers, Perrln, Forster & 
Crosby, Inc., 12 South 12th Street, Philadelphia 7, Pa. 

STONE, EDWARD C., Chairman of the Board, American Employers' 
Insurance Company, 33 Broad St., Boston 9, Mass. 

TARBELL, TItOMAS F., Actuary, Casualty Actuarial Department, The 
Travelers Insurance Co., 700 Main Street, Hartford 15, 
Conn. 

THO~ZPSON, JOHN S., President, The Mutual Benefit Life Insurance 
Co., 300 Broadway, Newark 4, N. J. 

TRAIN, JOHN L., President-General Manager, Utica Mutual Insur- 
ance Co., 185 Genesee Street, Utica 2, New York. 

TRAVERSI, ANTONIO T., Consulting Actuary and Accountant, Bank 
of Adelaide Chambers, Margaret St., Sydney, Australia. 

TURNER, PAUL A., Assistant Chief Actuary, Joseph Froggatt  & Co., 
Inc., 74 Trinity Place, New York 6, N. Y. 

UHTHOFF, D. R., Assistant Actuary, National Council on Compen- 
sation Insurance, 45 East 17th Street, New York 3, N. Y. 

VALERIUS, NELS M., Assistant Actuary, Aetna Casualty and Surety 
Co., Hartford 15, Conn. 

VAN TUYL, HmAM 0., Superintendent, Internal Audit Department, 
London Guarantee & Accident Co., 55 Fifth Avenue, New 
York 3, N. Y. 
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Admitted 
*Nov. 17, 1920 

*Nov. 15, 1935 

*Nov. 18, 1925 

*Nov. 14, 1947 

*Nov. 15, 1935 

Nov. 14, 1941 

*Nov. 13, 1931 

T 

May 24, 1921 

F E L L O W S  

WAITE, ALAN W., Secretary, The Aetna Casualty and Surety Co., 
151 Farmington Ave., Hartford 15, Conn. 

WA,TE, HARRY V., Actuary, The Travelers Fire Insurance Co., 700 
Main Street, Hartford 15, Conn. 

WARREN, LLOYD A. H., Professor of Actuarial Science, University 
of Manitoba, 64 Niagara Street, Winnipeg, Manitoba, 
Canada. 

WIEDER, JOHN W., JR., Aetna Casualty and Surety Company, Hart- 
ford 15, Conn. 

WILLIAMS, HARRY V., Assistant Secretary, Hartford Accident and 
Indemnity Co., 690 Asylum Ave., Hartford 15, Conn. 

WILLIAMSON, W., RULON, Senior Actuarial Consultant, The Wyatt 
Company, 3400 Fairhill Drive, Washington 20, D. C. 

WITTICK, HERBERT E., Secretary, Pilot Insurance Co., 199 Bay 
Street, Toronto 1, Canada. 

WOLFE, LEE J., Consulting Actuary, Wolfe, Corcoran & Linder, 116 
John Street, New York 7, N. Y. 

WOOD, ARTHUR B., President, Sun Life Assurance Company of Can- 
ada, Montreal, Canada. 
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ASSOCIATES 

Those marked (*) have been admitted as Associates upon examination by the 

Society. 

Admitted 
May 23, 1924 

*Nov. 15, 1918 

*Nov. 16, 1939 

Apr. 5, 1928 

Nov. 15, 1918 

*Nov. 21, 1930 

*Nov. 24, 1933 

*Nov. 23, 1928 

*Nov. 15, 1940 

*Nov. 18, 1925 

Nov. 17, 1920 

*Nov. 15, 1940 

*Nov. 22, 1934 

*Nov. 23, 1928 

*Nov. 15, 1918 

*Oct. 22, 1915 

*Nov. 20, 1924 

Mar. 31, 1920 

Nov. 17, 1922 

ACKEa, MILTON, Manager, General Liability Division, National 
Bureau of Casualty Underwriters,  60 John Street, New 
York 7, N. Y. 

ACKERMAN', SAUL B., Professor of Insurance, New York University, 
Washington Square, New York 6, N.Y. 

AIN, SAMUEL N., Pension Trust  Division, Bureau of Internal  Reve- 
nue, Washington 25, D. C. 

ALLEN, AUSTIN. F., President, Texas Employers'  Insurance Asso- 
ciation, 530 Interurban Building, P. O. Box 2759, Dallas 
1, Texas. 

ANKERS, R. E., Vice-President and Treasurer,  Continental Life 
Insurance Co., Inc., Investment  Building, 15 and K Sts., 
N.W., Washington 5, D. C. 
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State Life Insurance Company, Chattanooga 1, Tenn. 

BARRON., JAMES C., Asst. Treasurer,  General Reinsurance Corpora- 
tion, 90 John Street, New York 7, N. Y. 

BATEMAN, ARTHUR E., 121 Raymond Street, Cambridge, Mass. 

BATHO, BRUCE, Associate Actuary, Life Insurance Company of 
Georgia, 573 W. Peachtree St., N.E., Atlanta 1, Georgia. 

BITTEL, W. HAROLD, Chief Actuary, Department of Banking and 
Insurance, Trenton 7, New Jersey. 

BLACK, NELLAS C., Manager, Statistical Department, Maryland 
Casualty Co., Baltimore 3, Md. 

BLACKHALL, JOHN M., California-Western States Life Insurance 
Company, 10th & J Sts., Sacramento, Calif. 

BOMSE, EDWARD L., Supt. New York Met. Special Risks, Royal In- 
demnity Co., 150 William Street, New York 8, N. Y. 
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West Li~e Assurance Company, Winnipeg, Manitoba, 
Canada. 

BRUNNQUELL, HELMUTH O., Assistant  Actuary, The Northwestern 
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CAVANAVGH, L. D., President, Federal Life Insurance Co., 168 N. 
Michigan Avenue, Chicago 1, Ill. 
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*Nov. 18, 1927 
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*Nov. 24, 1933 

*Nov. 18, 1932 

*Nov. 18, 1925 

*Nov. 24, 1933 

*Nov. 14, 1941 

June 5, 1925 

*Nov. 16, 1923 

*Nov. 16, 1923 

Nov. 20, 1924 

*Nov. 13, 1936 

*Nov. 19, 1929 

*Nov. 14, 1947 
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*Nov. 17, 1922 

*Nov. 16, 1923 

*Nov. 14, 1947 

*Nov. 18, 1927 
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A S S O C I A T E S  

CHEN, S. T., Actuary, China United Assurance Society, 104 Bub- 
bling Well Road, Shanghai, China. 

CLARKE, JOHN W., Assistant Actuary, Life Department, The Trav- 
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CRAWFORD, W. H., Secretary, Fireman's Insurance Co. of Newark, 
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ance Co., 1 Madison Avenue, New York 10, N. Y. 
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DAYIS, REGINALD S., Assistant Commissioner, Division of Real 
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Calif. 

DOWLING, WILLIAM F., Asst. Treasurer, Lumber Mutual Casualty 
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FITZ, L. LEROY, Group Department, John Hancock Mutual Life In- 
surance Company, Boston 17, Mass. 

FLEMING, FRANK A., General Manager, Mutual Casualty Insurance 
Rating Bureau, 60 East 42nd Street, New York 17, N. Y. 
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FRUECHTEMEYER, FRED J., Assistant to Comptroller, The Andrew 
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FURNIVALL, MAURICE L., Assistant Actuary, Accident Actuarial De- 
partment, The Travelers Insurance Co., 700 Main Street, 
Hartford 15, Conn. 

GEORGE, HAROLD J., Assistant Actuary, National Life Insurance Co., 
131 State St., Montpelier, Vt . 

GETMAN, RICHARD A., The Travelers Insurance Co., 700 Main Street, 
Hartford 15, Conn. 

GIBSON, JOSEPH P., JR., Manager, Casualty Department, American 
Foreign Insurance Association, 80 Maiden Lane, New 
York 7, N. Y. 

GILDEA, JAMES F., The Travelers Insurance Co., 700 Main Street, 
Hartford 15, Conn. 

GINGERY, STANLEY W., Assistant Actuary, The Prudential Insurance 
Co., Newark, N. J. 

GREEN, WALTER C., Consulting Actuary, Seventh Ave. and Berridge, 
Phoenix, Arizona. 

GROSSMAN, ELI A., Mathematician, United States Life Insurance 
Co., 84 William St., New York 7, N. Y. 



16 

Admitted 
*Nov. 15, 1935 

*Nov. 16, 1939 

*Nov. 18, 1921 

*Nov. 17, 1922 

*Nov. 13, 1936 

Mar.  24, 1932 

*Mar.  25, 1924 

Nov. 21, 1919 

*Nov. 19, 1948 

Nov. 17, 1927 

*Nov. 16, 1945 

Nov. 19, 1929 

*Nov. 18, 1921 

Nov. 21, 1930 

*Nov. 21, 1919 

*Nov. 15, 1940 

*Nov. 17, 1922 

*Nov. 15, 1935 

*Nov. 16, 1939 

A S S O C I A T E S  

GUERTIN, ALFRED N., Actuary ,  Amer ican  Life Convent ion,  230 N. 
Michigan Ave., Chicago 1, Ill. 

HAGEN, OLAF E., Metropol i tan Life In su rance  Company,  1 Madison 
Avenue,  New York 10, N. Y. 

HAGGARD, ROBERT E., Supervisor ,  P e r m a n e n t  Disabil i ty Ra t ing  
Bureau,  Indus t r i a l  Accident  Commission,  965 Mission 
Street ,  San Francisco 3, Calif. 

HALL, HARTWELL L., Associate Actuary ,  Connect icut  In su rance  
Depar tmen t ,  165 Capitol Ave., Ha r t fo rd  2, Conn. 

HAM, HUGH P., Ass i s t an t  General  Manager ,  The Bri t ish  Amer ican  
Assurance  Company,  22 Wel l ing ton  St. East ,  Toronto 1, 
Canada.  

HARRIS, SCOTT, Execut ive Vice-President ,  Joseph F r o g g a t t  & Co., 
Inc., 74 Tr in i ty  Place, New York 6, N. Y. 

HART, WARD VAN B., A s s i s t a n t  Actuary ,  Connect icut  General  Life 
In su rance  Co., 55 Elm St., Ha r t fo rd  15, Conn. 

IIAYDON, GEORGE F., General  Manager ,  Wisconsin  Compensat ion  
Ra t ing  & Inspect ion Bureau,  715 N. Van Buren  St., 
Milwaukee 2, Wis. 

tIEW[TT, CHARLES C., JR., New Jersey  M a n u f a c t u r e r s  Casua l ty  
Insu rance  Co., 363 W. Sta te  St., Tren ton ,  N. J. 

HtPP, CRADY H., Executive Vice-President ,  L iber ty  Life In su rance  
Co., Greenville, S. C. 

ttOLZINGER, ERNEST, Actuary ,  Pension P l a n n i n g  Company,  527 F i f th  
Avenue,  New York 17, N. Y. 

JACOBS, CARL N., Pres ident ,  Ha rdware  Mutua l  Casua l ty  Co., 200 
S t rongs  Ave., S tevens  Point,  Wis. 

JENSEN, EDWARD S., A s s i s t a n t  Secre tary ,  Group Depar tmen t ,  Occi- 
dental  Life Insu rance  Co. of California,  1151 So. Broad- 
way, Los Angeles  55, Calif. 

JONES, H. LLOYD, Execut ive Vice-Pres ident  and  Deputy  General 
At torney ,  Phoenix-London Group, 55 F i f th  Avenue,  New 
York 3, N. Y. 

JONES, LORINC-D., (Ret i red) ,  64 Raymond Ave., Rockville Centre ,  
Long  Is land,  N. Y. 

KELLY, ROBERT G., Mathemat ic ian ,  Allied Physics  Labora tory ,  Johns  
Hopkins  Univers i ty ,  8621 Georgia Ave., Silver Spr ing,  
Md. 

KIRK, CARL L., Ass i s t an t  U. S. Manager ,  Zurich General Accident & 
Liabil i ty Insu rance  Co., 135 South LaSalle  Street ,  Chi- 
cago 3, Ill. 

KITZROW, E. W., Vice-President ,  Unde rwr i t i ng  and Audi t ing,  Hard-  
~vare Mutua l  Casua l ty  Co., 200 S t rongs  Ave., S tevens  
Point ,  Wis. 

KNOWLES, FREDERICK, 5724 Mounta in  S igh ts  Ave., N. D. G., Mont-  
real,  Canada.  
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Admitted 
*Nov. 18, :[937 

*Nov. 17, 1938 

*Nov. 19, 1948 

*Nov. 14, 1947 

*Nov. 13, 1931 

Mar. 24, 1932 

*Nov. 13, 1925 

Mar. 24, 1927 

*Nov. 13, 1936 

*Nov. 17, 1922 

*Nov. 17, 1922 

*Nov. 13, 1931 

*Nov. 19, 1926 

Nov. 17, 1922 

May 25, 1923 

*Nov. 21, 1919 

*Nov. 14, 1947 

*Nov. 18, 1937 

*Nov. 15, 1935 

*Oct. 27, 1916 

*Nov. 18, 1925 

A S S O C I A T E S  

LASSOW, WILLIAM, Adminis t ra t ive  Ass i s tan t ,  Execut ive Depar tmen t ,  
Board of T ranspo r t a t i on ,  250 Hudson Street ,  New York 
13, N. Y..  

LIEBLEIN, JULIUS, Mathemat ic ian ,  Stat is t ical  Eng inee r in~  Labora-  
tory,  Room 302, South Building, Nat ional  Bureau  of 
S tandards ,  W a s h i n g t o n  25, D. C. 

LIVINGSTON, GILBERT, Nat iona l  Bureau  of Casua l ty  Unde rwr i t e r s ,  
60 John  Street ,  New York 7, N. Y. 

LUFKIN, ROBERT W., Liber ty  Mutual  In su rance  Co., 175 Berkley 
Street ,  Boston,  Mass.  

MACKEEN, HAROLD E., Casua l ty  Actuar ia l  Depar tmen t ,  The Travel -  
ers  In su rance  Co., 700 Main Street ,  Ha r t fo rd  15, Conn. 

MAGRATH, JOSEPtI J., Admin i s t r a t ive  Ass i s t an t ,  Chubb & Son, 90 
John  Street ,  New York 7, N. Y. 

MALMUTH, JACOB, Examiner ,  New York Sta te  Insu rance  Depar t -  
ment ,  61 Broadway,  New York 6, N. Y. 

MARSH, CHAaLES V. R., (Ret i red) ,  617 E. Sur f  Road, Ocean City, 
N . J .  

MAYER, WILLIAM H., JR., Actuar ia l  Depar tmen t ,  Metropol i tan Life 
Insu rance  Co., 1 Madison Avenue,  New York 10, N. Y. 

MCIVER, R. A., Actuary ,  W ash i ng t on  Nat ional  In su rance  Co., 610 
Church Street ,  Evans ton ;  Ill. 

MICHENER, SAMUEL M., Actuary ,  Columbus Mutua l  Life In su rance  
Co., 303 E as t  Broad Street ,  Columbus 16, Ohio. 

MILLER, HENRY C., Comptrol ler -Actuary ,  Cal i fornia  S ta te  Compen-  
sa t ion Insu rance  Fund,  450 McAllister  Street ,  San F r a n -  
cisco 2, Calif. 

MILNE, JOHN L., Actuary ,  Phi ladelphia  Life In su rance  Company,  
111 Nor th  Broad Street ,  Phi ladelphia  7, Pa. 

MONTGOMERY, JOHN C., Secre tary  and Treasure r ,  Banke r s  Indem- 
n i ty  In su rance  Co., 15 W a s h i n g t o n  Street ,  Newark  2, 
N . J .  

MOORE, JOSEP~ P., Pres ident ,  Nor th  Amer ican  Accident  I n su rance  
Co., 455 Craig  Street ,  W., Montreal ,  Canada.  

MOTHERSILL, ROLLAND V., Cha i rman  of the  Board, Anchor  Cas- 
ua l ty  Co., Anchor  In su rance  Building,  2700 Unive r s i ty  
Avenue,  St. Paul  4, Minn. 

MUNTERICH, GEORGE C., Lumber  Mutual  Casua l ty  In su rance  Com- 
pany  of New York, 260 F ou r th  Ave., New York 10, N. Y. 

MYERS, ROBERT J., Chief Actuary, Social Security Administration, 
Washington 25, D. C. 

NELSON, S. TYLER, Casualty Actuary, Department of Insurance, 
State Capitol Building, Springfield, Ill. 

NEWELL, WILLIAM, (Retired), 1225 Park Avenue, New York 28, N. Y. 

NICHOLSON, EARL, Actuary, Joseph Froggatt & Co., Inc., 74 Trinity 
Place, New York 6, N. Y. 
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Admitted 
May 23, 1919 

*Nov. 19, 1926 

Nov. 20, 1924 

*Nov. 14, 1947 

Nov. 19, 1929 

*Nov. 17, 1920 

*Nov. 23, 1928 

*Nov. 17, 1922 

*Nov. 13, 1936 

*Nov. 15, 1918 

*Nov. 19, 1948 

Nov. 19, 1932 

*Nov. 18, 1932 

*Nov. 18, 1927 

Nov. 16, 1923 

*Nov. 14, 1947 

*Nov. 14, 1947 

*Nov. 20, 1930 

*Nov. 20, 1924 

Nov. 15, 1918 

ASSOCIATES 

OTTO, WALTER E., President, Michigan Mutual Liability Co., Asso- 
ciated General Fire Co., 163 Madison Avenue, Detroit 26, 
Mich. 

0VERHOLSER, DONALD M., Office of George B. Buck, Consulting Actu- 
ary, 150 Nassau Street, New York 7, N. Y. 

PENNOCK, RICHARD 1V~., Actuary, Pennsylvania Manufacturers' 
Association Casualty Insurance Co., Finance Building, 
Philadelphia 2, Pa. 

PEARY, ROBERT C., Vice-President and Actuary, State Farm Life 
Insurance Company, Bloomington, Ill. 

PHILLIPS, JOHN H., Vice-President and Actuary, Employers' Mutual 
Liability Insurance Co., 407 Grant St., Wausau, Wis. 

PIKE, MORRIS, Associate Actuary, John Hancock Mutual Life Insur- 
ance Co., Boston 17, Mass. 

PIP~.R, K. B., Vice-President, Provident Life and Accident Insurance 
Co., 721 Broad St., Chattanooga 2, Tenn. 

POORMAN, WILLIAM F., President, Central Life Assurance Society 
(Mutual), Fifth and Grand Avenues, Des Moines 6, 
Iowa. 

POTOFSKY, SYLVIA, Senior Actuary, The State Insurance Fund, 625 
Madison Avenue, New York 22, N.Y. 

RAYWID, JOSEPH, President, Joseph Raywid & Co., Inc., 92 William 
Street, New York 7, N. Y. 

RESONY, JOHN A., Research Associate, Connecticut State Highway 
Department, State Office Building, Hartford, Conn. 

RICHARDSON, HARRY F., Secretary-Treasurer, National Council on 
Compensation Insurance, 45 East 17th Street, New York 
3, N.Y. 

ROBERTS, JAMES A., Life Actuarial Department, The Travelers 
Insurance Co., 700 Main Street, Hartford 15, Conn. 

SARASON, HARRY M., Associate Actuary, General American Life 
Insurance Co., 1501 Locust Street, St. Louis 3, Mo. 

SAWYEn, ARTHUR, Royal Indemnity Co., 150 William Street, New 
York 8, N. Y. 

SCAMMON~ LAWRENCE W., Actuary, Massachusetts Automobile Rat- 
ing and Accident Prevention Bureau, Massachusetts 
Workmen's Compensation Rating and Inspection Bureau, 
89 Broad Street, Boston 10, Mass. 

SCHWARTZ, MAX J., Examiner, New York State Insurance Depart- 
ment, Albany 1, N. Y. 

SE¥ILLA, EXEQUIEL S., Manager and Actuary, National Life Insur- 
ance Co. of the Philippines, Regina Building, P.O. Box 
2056, Manila, Philippines. 

SHEPPARD, NORRIS E., Professor of Mathematics, University of 
Toronto, Toronto 5, Canada. 

SISLEY, JOHN L., Assistant Secretary, United States Casualty Co., 
60 John Street, New York 7, N. Y. 
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Admitted 
*Nov. 18, 1921 

*Nov. 19, 1926 

*Nov. 18, 1925 

*Nov. 15, 1918 

Nov. 20, 1924 

*Nov. 16, 1923 

*Nov. 21, 1930 

*Nov. 21, 1919 

*Nov. 20, 1924 

*Nov. 14, 1947 

May 23, 1919 

*Nov. 18, 1932 

*Nov. 18, 1925 

*Nov. 21, 1930 
i 

Mar. 21, 1929 

*Nov. 18, 1927 

*Nov. 19, 1948 

*Nov. 16, 1939 

*Nov. 14, 1947 

*Oct. 22, 1915 

A S S O C I A T E S  

SMITIC[, ARTHUR G., Assis tant  General Manager, Compensation 
Insurance Rating Board, Pershing Square Bldg., 125 
Park Avenue, New York 17, N. Y. 

SOMERVILLE, WILLIAM F., Secretary, St. Paul Mercury Indemnity 
Co., St. Paul 2, Minn. 

SOMMER, ARMAND, Supt. of Agencies, Continental Casualty Co., 
910 So. Michigan Avenue, Chicago 5, Ill. 

SPENCER, HAROLD S., Statistician, Aetna Casualty and Surety Co., 
151 Farmiagton Ave., Hartford 15, Corm. 

STELLWAGEN, ~-~. P., Executive Vice-President, Indemnity Insurance 
Company of North America, 1600 Arch Street, Phila- 
delphia 1, Pa. 

STOKE, KENDRICK, Actuary, Michigan Mutual Liability Company, 
163 Madison Avenue, Detroit 26, Mich. 

SULLIVAN, WALTER F., Assistant  Actuary, State Compensation In- 
surance Fund, 450 McAllister Street, San Francisco 1, 
Calif. 

TRENCH, FREDERICK H., Manager, Underwrit ing Department,  Utica 
Mutual Insurance Co., 185 Genesee Street, Utica 1, N. Y. 

UHL, M. ELIZABETH, National Bureau of Casualty Underwriters,  
60 John Street, New York 7, N. Y. 

VERGANO, ELIA, Assis tant  Actuary, Compensation Insurance Rating 
Board, 125 Park Avenue, New York 17, N. Y. 

WARREN, CHARLES S., Secretary, Massachusetts Automobile Rating 
and Accident Prevention Bureau, 89 Broad Street, 
Boston 10, Mass. 

WEINSTEIN, MAX S., Actuary, New York State Employees' Retire- 
ment System, 256 Washington Ave., Albany 1, N. Y. 

WELLMAN, ALEXANDER C., Vice-President, Protective Life Insurance 
Co., Birmingham, Ala. 

WELLS, WALTER I., Assistant  Actuary, State Mutual Life Assurance 
Co., 340 Main St., Worcester 8, Mass. 

WHEELER, CHARLES A., Chief Examiner of Casualty Companies, 
New York State Insurance Department,  61 Broadway, 
New York 6, N. Y. 

WHITBREAD, F. G., Vice-President, Reliance Life Insurance Com- 
pany, Room 412, Farmers  Bank Building, Pi t tsburgh 22, 
Pa, 

WHITE, AUBREY, Assistant  Actuary, Paul Revere Life Insurance Co., 
18 Chestnut St., Worcester, Mass. 

WITTLAKE, J.  CLARKE, Assis tant  to President, Business Men's Assur- 
ance Company, B.M.A. Building, Kansas City 10, Me. 

WOLFRUM, RICHARD J., Assis tant  Actuary, Liberty Mutual Insur-  
ance Company, 175 Berkley Street, Boston 17, Mass. 

WOOD, DONALD M., Partner,  Childs & Wood, 175 W. Jackson Blvd., 
Chicago 4, Ill. 
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*Nov. 18, 1937 

*Nov. 18, 1927 

*Oct. 22, 1915 

*Nov. 22, 1934 

*Nov. 18, 1925 
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A S S O C I A T E S  

WOOD, DONALD M., JR., Childs & Wood, 175 Wes t  Jackson Blvd., 
Chicago 4, Ill. 

WOOD, MILTON J., Associate Actuary ,  The Trave le rs  Insu rance  Co., 
700 Main Street ,  Ha r t fo rd  15, Conn. 

WOODMAN, CHARLES E., (Ret i red) ,  75 Norman  Place, Tenafly,  N. J. 

WOODWARD, BARRAtCA H., Associate Lawyer ,  Hughes ,  Hubbard  & 
Ewing,  1 Wall Street ,  New York 5, N. Y. 

WOOLE~¥, flAMES MYRON, Vice-Pres ident  and Actuary ,  Occidental 
Life In su rance  Company,  Raleigh, Nor th  Carolina.  

S C H E D U L E  OF M E M B E R S H I P ,  N O V E M B E R  19, 19~8 

M e m b e r s h i p ,  N o v e m b e r  14, 1947 .......... 

A d d i t i o n s  : 
B y  e l ec t ion  ............................................ 
B y  r e i n s t a t e m e n t  . . . . . . . . . . . . .  
B y  e x a m i n a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

D e d u c t i o n s :  

B y  d e a t h  ................................................ 
B y  w i t h d r a w a l  ........................................ 
B y  t r a n s f e r  f r o m  A s s o c i a t e  to F e l l o w  

M e m b e r s h i p ,  N o v e m b e r  19, 1948 ........ 
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1 

Associates 
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7 
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OFFICERS OF THE SOCIETY 

Elected 
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1916-1917 
1918 
1919 
1920 
1921 

1922 
1928 
1924-1925 
1926-1927 
1928-1929 
1930-1931 
1932-1933 
1934-1935 
1936-1937 
1938-1939 
1940 
1941 
1942 
1943-1944 
1945-1946 
1947-1948 

Since Date of Organization 

President 
*Isaac  M. Rub inow 
*James  D. Cra ig  
*Joseph H. Woodward  
*Benedic t  D. F l y n n  
'*Albert  H. M o w b r a y  
*Alber t  H. M o w b r a y  
;:~Harwood E. Ryan  

Wil l iam Leslie 

G u s t a v  F. M i c h e l b a c h e r * S a n f o r d  B. P e r k i n s  
*Sanfo rd  B. Pe r k i n s  

George D. Moore 

T h o m a s  F. Ta rbe l l  
Pau l  Dorwei le r  

Winfield W. Greene  
*Leon S. Senior  

F r a n c i s  S. P e r r y m a n  
Sydney  D. P i n n e y  
Ralph  H. B l a n c h a r d  
Ra lph  H. B l a n c h a r d  
Haro ld  ft. G i n s b u r g h  
Char le s  J.  H a u g h  

J a m e s  M. Cahil l  

Vice-Presidents 
*Albe r t  H. M o w b r a y  *Benedic t  D. F l y n n  
*Joseph H. Woodward  *Harwood  E. R y a n  
*Benedic t  D. F l y n n  George D. Moore 

George D. Moore Wi l l i am Leslie 
Wi l l i am Leslie *Leon S. Senior  

*Leon S. Sen io r  *Howard  E. Ryan  

George D. Moore 
Sydney  D. P i n n e y  

*Roy A. Whee le r  
Wi l l i am F. Roeber  
Ra lph  H. B l a n c h a r d  
Sydney  D. P i n n e y  
H a r m o n  T. B a r b e r  
t I a ro ld  J.  G i n s b u r g h  
Haro ld  J.  G i n s b u r g h  
Albe r t  Z. Skeld ing  
A l b e r t  Z. Ske ld ing  
J a m e s  M. Cahil l  
H a r m o n  T. B a r b e r  

G u s t a v  F. Miche tbacher  E d m u n d  E. C a m m a c k  
G u s t a v  F. Miche lbacher  E d m u n d  E. C a m m a c k  

Ra lph  H. B l a n c h a r d  

T h o m a s  F. Ta rbe l l  
P a u l  Dorwei le r  
Winfie ld  W. Greene  

*Leon S. Senior 

Charles J. Haugh 
Francis S. Perryman 

William J. Constable 

James M. Cahill 

J a m e s  M. CahiH 
Char le s  J.  H a u g h  
Char le s  J.  H a u g h  
H a r r y  V. Wi l l i ams  

Russel l  P. Goddard  

Sccretary-Treas~o-ev 

1914-1917 . . . .  *C. E. Sca t t e rgood  
1918-1948 . . . . . . . . . . .  R. Fondi l l e r  

Editort 
1914 . . . . . . . . . . . . . .  W. W. Greene  
1915-1917 . . . . . . . . . . .  R. Fondi l l e r  
1918 . . . . . . . . . . . . . .  W. W. Greene  
1919-1921 . . . .  G. F. Miche lbacher  
1922-1923 . . . . . . . .  O. E. O u t w a t e r  
1924-1932 . . . . . . . .  R. J.  M c M a n u s  
1933-1943 . . . . . . . . .  *C. W. Hobbs  
1944-1948 . . . . . . . .  E. C. M a y c r i n k  

~Deeeased. 
tThe offices of Editor and Librarian 

Librariant 
I914 . . . . . . . . . . . . . .  W. W. Greene  
1915 . . . . . . . . . . . . . . . .  R. Fond i l l e r  
1916-1921 . . . . . . . . . . .  L. I. Dub l in  
1922-1924 . . . . . . . . . . .  E. R. H a r d y  
1925-1937 . . . . . . . . . . . . .  W. B r e i b y  
1937-1947 . . . . . . . . . .  T. O. Car l son  
1948 . . . . . . . . . . . . . . . . . .  S. M. Ross 

were not separated until 1916. 
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FELLOWS WHO HAVE DIED 
The (t) denotes charter members at date o| organization, November 7, 

Admitted 
May 24, 1921 Edward J. Bond 
May 19, 1915 Thomas Bradshaw 
June 5, 1925 William Brosmith 

t William A. Budlong 
Nov. 18, 1932 Charles H. Burhans 
Feb. 19, 1915 F. Highlands Burns 

t Raymond V. Carpenter 
Feb. 19, 1915 Gorden Case 

t Charles T. Conway 
t Walter G. Cowles 
t James D. Craig 
t James McIntosh Craig 

May 26, 1916 Frederick S. Crum 
t Alfred Burnet t  Dawson 
t Miles Menander Dawson 
t Elmer H. Dearth 

May 19, 1915 Samuel Deutschberger 
t Ezekiel Hinton Downey 

May 19, 1915 Earl  0. Dunlap 
t David Parks Fackler 

Feb. 19, 1915 Claude W. Fellows 
t Benedict D. Flynn 
t Charles S. Forbes 

May 26, 1916 Lee K. Frankel  
Feb. 25, 1916 Joseph Froggat t  

Har ry  Furze 
t Theodore E. Gary 

May 19, 1915 James W. Glover 
Oct. 22, 1915 George Graham 
Oct. 22, 1915 Thompson B. Graham 
May 25, 1923 William A. Granville 

t William H. Gould 
t Robert Cowen Lees Hamilton 

Nov. 21, 1919 Robert Henderson 
t Robert J. Hillas 

Nov. 15, 1918 Frank  Webster Hinsdale 
May 23, 1924 Clarcnce W. Hobbs 
Nov. 19, 1926 Chares E. Hodges 

t Frederick L. Hoffman 
Nov. 21, 1919 Carl Hookstadt 

t Charles Hughes 
Nov. 19, 1929 Robert S. Hull 

t Burr i t t  A. Hunt  
Nov. 28, 1921 William Anderson Hutcheson 
May 19, 1915 William C. Johnson 
Nov. 23, 1928 F. Robertson Jones 
Nov. 18, 1921 Thomas P. Kearney 
Oct. 22, 1915 Virgil Morrison Kime 
Nov. 19, 1926 Gregory Cook Kelly 

1914. 
Died 

Nov. 12, 1941 
Nov. 10, 1939 
Aug. 22, 1937 
June 4, 1934 
June 15, 1942 
Mar. 30, 1935 
Mar. 11, 1947 
Feb. 4, 1920 
July 23, 1921 
May 30, 1942 
May 27, 1940 
Jan. 20, 1922 
Sept. 2, 1921 
June 21, 1931 
Mar. 27, 1942 
Mar. 26, 1947 
Jan. 18, 1929 
July 9, 1922 
5uly 5, 1944 
Oct. 30, 1924 
July 15, 1938 
Aug. 22, 1944 
Oct. 2, 1943 
July 25, 1931 
Sept. 28, 1940 
Dec. 26, 1945 
Aug. 22, 1925 
July 15, 1941 
Apr. 15, 1937 
July 24, 1946 
Feb. 4, 1943 
Oct. 28, 1936 
Nov. 15, 1941 
Feb. 16, 1942 
May 17, 1940 
Mar. 18, 1932 
July 21, 1944 
Jan. 22, 1937 
Feb. 23, 1946 
Mar. 10, 1924 
Aug. 27, 1948 
Nov. 30, 1947 
Sept. 3, 1943 
Nov. 19, 1942 
Oct. 7, 1943 
Dec. 26, 1941 
Feb. 11, 1928 
Oct. 15, 1918 
Sept. 11, 1948 
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FELLOWS 
Admitted 

t Edwin W. Kopf 
Feb. 17, 1915 John M. Laird 
Feb. 19, 1915 Abb Landis 
Nov. 17, 1922 Arnette Roy Lawrence 
Nov. 18, 1921 James Fulton Little 
Nov. 23, 1928 Edward C. Lunt  
Feb. 19, 1915 Harry Lubin 
Nov. 16, 1923 D. Ralph McClurg 
May 23, 1919 Alfred MeDougald 
Feb. 15, 1915 Franklin B. Mead 
Apr. 20, 1917 Marcus Meltzer 

t David W. Miller 
t James F. Mitchell 
t Henry Moir 

Nov. 19, 1926 William L. Mooney 
Feb. 19, 1915 William J. Montgomery 
May 19, 1915 Edward Bontecou Morris 

t Lewis A. Nicholas 
t Stanley L. Otis 

Nov. 13, 1926 Bertrand A. Page 
Nov. 18, 1921 Sanford B. Perkins 
Nov. 15, 1918 William Thomas Perry 

t Edward B. Phelps 
t Charles Grant Reiter 
t Charles H. Remington 
t Isaac M. Rubinow 
t I-Iarwood Eldridge Ryan 
t Arthur F. Saxton 
t Emil Seheitlin 
t Leon S. Senior 

Apri. 20, 1917 Charles Gordon Smith 
Feb. 19, 1915 John T. Stone 
Feb. 25, 1916 Wendell Menville Strong 
Oct. 22, 1915 William R. Strong 

t Robert J. Sullivan 
Nov. 22, 1934 Walter H. Thompson 
Nov. 18, 1921 Guido Toja 
May 23, 1919 Archibald A. Welch 
Nov. 19, 1926 Roy A. Wheeler 

t Albert W. Whitney 
t S. Herbert Wolfe 
t Joseph H. Woodward 
t William Young 

WHO HAVE DIED--Continued 
Died 

Aug. 3, 1933 
June 20, 1942 
Dec. 9, 1937 
Dec. 1, 1942 
Aug. 11, 1938 
Jan. 13, 1941 
Dec. 20, 1920 
Apr. 27, 1947 
July 28, 1944 
Nov. 29, 1933 
Mar. 27, 1931 
Jan. 18, 1936 
Feb. 9, 1941 
June 8, 1937 
Oct. 21, 1948 
Aug. 20, 1915 
Dec. 19, 1929 
Apr. 21, 1940 
Oct. 12, 1937 
July 30, 1941 
Sept. 16, 1945 
Oct. 25, 1940 
July 24, 1915 
July 30, 1937 
Mar. 21, 1938 
Sept. 1, 1936 
Nov. 2, 1930 
Feb. 26, 1927 
May 2, 1946 
Feb. 3, 1940 
June 22, 1938 
May 9, 1920 
Mar. 30, 1942 
Jan. 10, 1946 
July 19, 1934 
May 25, 1935 
Feb. 28, 1933 
May 8, 1945 
Aug. 26, 1932 
July 27, 1943 
Dec. 31, 1927 
May 15, 1928 
Oct. 23, 1927 
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Admitted 

Oct. 22, 1915 
May 25, 1923 
Nov. 22, 1934 
Nov. 19, 1929 
Nov. 20, 1924 
Oct. 3!, 1917 
Nov. 19, 1929 
Nov. 23, 192a 
Nov. 18, ]927 
Mar. 23, 1921 
Nov. 21, 1919 
Nov. 18, 1925 
Nov. 17, 1920 
Nov. 18, 192[ 
Nov. 15, 1918 

ASSOCIATES WHO HAVE DIED 

Don A. Baxter 
Harilaus E. Economidy 
John J. Gately 
Harold R. Gordon 
Leslie LeVant Hall 
Edward T. Jackson 
Fritz Muller 
Karl  Newhall 
Alexander A. Speers 
Arthur  E. Thompson 
Walter G. Voogt 
James H. Washburn 
James J. Watson 
Eugene R. Welch 
Albert Edward Wilkinson 

Died 

Feb. I0, 1920 
Apr. 13, 1948 
Nov. 3, 1943 
July 8, 1948 
Mar. 8, 1931 
May 8, 1939 
Apr. 27, 1945 
Oct. 24, 1944 
June 25, 1941 
Jan. 17, 1944 
May 8, 1945 
Aug. 19, 1946 
Feb. 23, 1937 
Jan. 17, 1945 
June 11, 1930 
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CONSTITUTION 
(As AMENDED NOVEMBER 15, 1940) 

ARTICLE I.--Name. 
This organization shall be called the CASUALTY ACTUARIAL SOCIETY. 

ARTICLE II.-Ob]ect. 
The object of the Society shall be the promotion of actuar ia l  and 

s ta t is t ica l  science as applied to the problems of casualty and social 
insurance by means of personal intercourse, the presentat ion and dis- 
cussion of appropr ia te  papers, the collection of a l ib ra ry  and such other 
means as may be found desirable. 

The Society shall take no par t i san  at t i tude,  by resolution or other- 
wise, upon any question relat ing 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 r ight  to vote. 

The Fellows of the Society shall be the present  Fellows and those 
who may be duly admit ted to Fellowship as here inaf te r  provided. The 
Associates shall be the present  Associates and those who may be duly 
admit ted to Associateship as here inaf te r  provided. 

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 tha t  he shall pass such examination as the Council 
may prescribe. Such examination may be waived in the case of a can- 
didate who for  a period of not less than two years has been in respon- 
sible charge of the Stat is t ical  or Actuar ia l  Depar tment  of a casualty 
insurance organization or has had such other practical  experience in 
casualty or social insurance as, in the opinion of the Council renders 
him qualified for  Associateship. 

Any person who shall have qualified for  Associateship may become 
a Fellow on passing such final examination as the Council may pre- 
scribe. Otherwise, no one shall be admit ted as a Fellow unless recom- 
mended by a duly called meeting of the Council with not more than 
three negative votes, followed by a three-four ths  ballot of the Fellows 
present  and voting at  a meeting of the Society. 

ARTrCLE IV.-Officers and Council. 
The officers of the Society shall be a President ,  two Vice-Presidents,  

a Secretary-Treasury,  an Editor,  and a Librar ian .  The Council shall 
be composed of the active officers, nine other Fellows and, dur ing the 
four years  following the expirat ion of thei r  terms of office, the ex- 
Presidents  and ex-Vice-Presidents.  The Council shall fill vacancies 
occasioned by death or resignat ion of any officer or other member of 
the Council, such appointees to serve until the next annual meet ing 
of  the Society. 
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CONSTITUTION 

ARTICLE V.-Election of 01]icers and Council. 
The President, Vice-Presidents, and the Secretary-Treasurer shall 

be elected by a majori ty ballot at the annual meeting for the term 
of one year and three members of the Council shall, in a similar man- 
ner, be annually elected to serve for three 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. 

The Editor  and the Librarian shall be elected annually by the 
Council at the Council meeting preceding the annual meeting of the 
Society. They shall be subject to confirmation by majori ty  ballot of 
the Society at the annual meeting. 

The terms of the officers shall begin at the close of the meeting at 
which they are elected except that  the retiring Editor shall retain the 
powers and duties of office so long as may be necessary to complete 
the then current issue of Proceedings. 

ARTICLE VI.-Duties of 01gcers and Council. 
The duties of the officers shall be such as usually appertain to their 

respective offices 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 other- 
wise, to manage the affairs of the Society. 

ARTICLE VII.-Meetings. 
There shall be an annual meeting of the Society on such date in 

the month of November 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 VIII.-Quorum. 
Seven members of the Council shall constitute a quorum. Twenty 

Fellows of the Society shall constitute a quorum. 

ARTICLE 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 three negative votes followed by a three-fourths 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 
af ter  notice of such proposed amendment shall have been sent to each 
Fellow by the Secretary. 
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BY-LAWS 
(As AMENDED NOVEMBER 22, 1946) 

ARTICLE 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 time 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. 

ARTICLE II.-Council Meetings. 
Meetings 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, 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 inmmediate 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 present an abstract 
of the same at the annual meetings, af ter  it has been audited by a com- 
mittee of the Council. 
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BY-LAWS 

The Editor shall, under the general supervison of the Council, have 
charge of all matters connected with editing and printing the Society's 
publications. The Proceedings shall contain only the proceedings of 
the meetings, original papers or reviews written by members, discus- 
sions on said papers and other matter  expressly authorized by the 
Council. 

The Librarian shall, under the general supervision of the Council, 
have charge of the books, pamphlets, manuscripts and other l i terary 
or scientific material collected by the Society. 

ARTICLE IV.-Dues. 
The Council shall fix the annual dues for Fellows and for Associates. 

The payment of dues will be waived in the case of Fellows or Asso- 
ciates who have attained the age of seventy years or who, having been 
members for a period of at least twenty years, shall have attained the 
age of sixty-five years. Fellows and Associates who have become totally 
disabled while members may upon approval of the Council be exempted 
from the payment of dues during the period of disability. 

I t  shall be the duty of the Secretary-Treasurer to notify by mail 
any Fello~v 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, 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 pay- 
ment of arrears of dues. 

ARTICLE V.-Designation by Initials. 
Fellows of the Society are authorized to append to their names 

the initials F.C.A.S. ; and Associates are authorized to append to their 
names the initials A.C.A.S. 

ARTICLE VI . -A  mendments. 
These by-laws may be amended by an affirmative vote of two-thirds 

of the Fellows present at any meeting held at least one month af ter  
notice of the proposed amendment shall have been sent to each Fellow 
by the Secretary. 
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SYLLABUS OF •EXAMINATIONS 

(Effective 1948 and Thereaf te r )  

Part  

I 

I I  

I I I  

IV 

Sections 

1 
2 

3 
4 

5 
6 

A S S O C I A T E S H I P  

Subjects  

Descriptive and Analytical Statistics. 
Compound Interes t  and Annuities Certain. 

Differential and Integral  Calculus. 
Calculus of Fini te  Differences. 

Probabilities. 
Life Contingencies, Life Annuities and 

Life Assurances. 

Policy Forms and Underwri t ing Practice 
in Casualty Insurance. 

Casualty Insurance Rate Making Methods. 

I 

• I I  

I I I  

IV 

9 
10 

11 
12 

13 

14 

15 

16 

F E L L O W S H I P  

Insurance Economics. 
Insurance Law and Regulation. 

Individual Risk Rating. 
Social Insurance. 

Determination of Premium, Loss and 
Expense Reserves. 

Advanced Problems in Casualty Insurance 
Statistics. 

Advanced Problems in Casualty Insurance 
Accounting. 

Advanced Problems in the Underwri t ing and 
Administrat ion of Casualty Insurance. 
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RULES REGARDING EXAMINATIONS FOR ADMISSION 
TO THE CASUALTY ACTUARIAL SOCIETY 

1. Dates of  Examination, 
Examinations will be held on the second Tuesday and following 

Wednesday during the month of May in each year in such cities 
as will be convenient for three or more candidates. 
2. Filing of  Application. 

Application for admission to examination should be made on 
the Society's blank form, which may be obtained from the Secre- 
tary-Treasurer.  No applications will be considered unless received 
before the fifteenth day of February preceding the dates of exam- 
ination. Applications should definitely state for what parts the 
candidate will appear. 
8. Fees. 

The examination fee is $3.00 for each part  or portion thereof 
taken, subject to a minimum of $5.00 for each year in which the 
candidate presents himself ; thus for one part, $5.00, for two parts, 
$6.00, etc. Examination fees are payable to the order of the Society 
and must be received by the Secretary-Treasurer before the 
fifteenth day of February preceding the dates of examination. 
4. Assoeiateship and Fel lowship Examinations. 

(a) The examination for Associateship consists of four 
parts and that for Fellowship consists of four parts. A candidate 
may take any one or more of the four parts of the Associateship 
Examination. A candidate may present himself for part  of the 
Fenowship Examination either (a) if he has previously passed 
the Associateship Examination and all preceding parts of the 
Fellowship Examination, or (b) if he concurrently presents 
himself for and submits papers for all unpassed parts of the 
Associateship Examination and all preceding unpassed parts of 
the Fellowship Examination. Subject to the foregoing require-. 
ments, the candidate will be given credit for any part  or parts 
of either examination which he may pass. 

(b) A candidate who has passed the Associateship Exam-. 
ination Parts  I-IV prior to 1941, but who has not been enrolled 
as an Associate because of lack of the experience qualifications 
required by the examination rules effective prior to 1941, will be 
enrolled as an Associate upon passing the current Associateship 
Examination Par t  IV. 

(c) An Associate who has passed no par t  of the Fellow- 
ship Examination under the Syllabus effective prior to 1941 is 
required, in order to qualify for admission as a fellow, to pass 
the current Associateship Examination Par t  IV and Fellowship 
Examination Parts  I-IV. 

(d) A candidate who has passed one or more parts of the 
Associateship or Fellowship Examinations under the Syllabus 
effective prior to 1948 will receive credit for the corresponding 
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parts of the new Syllabus in accordance with the following table: 
Par ts  Passed Under Par t s  Credited Under 

Old Syl labus N e w  Syllabus 
(Ef fect ive  Pr ior  to 1948) (Ef fect ive  in 1948) 

Associateship, Par t  I Associateship, Par t  I -Sec t i on  2 
. . . .  I I  . . . .  I I  
. . . .  I I I  . . . .  I - Section 1 
. . . .  IV . . . .  I I I  
. . . .  V . . . .  IV 

Fellowship, Par t  I Fellowship, Par t  I 
" " I I  " Parts  I I I &  IV - Section 15 
. . . .  I I I  " Parts  II  & I V -  Section 16 

Partial examinations will be given to those students requiring 
same in accordance with the foregoing credits. 
5. Alternative to Passing of Fellowship Parts HI and IV. 

As an alternative to the passing of Parts  I I I  and IV of the 
Fellowship Examination, a candidate may elect to present an 
ol'iginal thesis on an approved subject relating to casualty or 
social insurance. Such thesis must show evidence of ability for 
original research and the solution of advanced problems in casualty 
insurance comparable with that required to pass Parts  I I I  and IV 
of the Fellowship Examination, and shall not consist solely of 
data of an historical nature. Candidates electing this alternative 
should communicate with the Secretary-Treasurer and obtain 
through him approval by the Examination Committee of the sub- 
ject of the thesis. In communicating with the Secretary-Treasurer, 
the candidate should state, in addition to the subject of the thesis, 
the main divisions of the subject and general method of treatment, 
the approximate number of words and the approximate proportion 
to be devoted to data of an historical nature. All these must  be 
in the hands of the Secretary-Treasurer before the second Tuesday 
in May of the year in which they are to be considered. No exam- 
ination fee will be required in connection with the presentation of 
a thesis. All theses submitted are, if accepted, to be the property 
of the Society and may, with the approval of the Council, be 
printed in the Proceedings. 

6. Waiver of Examinations for Associate. 
The examinations for Associate will be waived under Article 

I I I  of the Constitution in part  or in whole only in case of those 
candidates who meet the following qualifications and requirements : 
1. PARTI AL WAIVER 

In case of a candidate who, for a period of at least two years 
preceding date of application, has been in responsible charge of 
the actuarial or statistical department of a casualty insurance 
organization and who has passed examinations of other recognized 
Actuarial Societies at least equivalent to Parts  I, I I  and I I I  of the 
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Associateship examinations of this Society, the passing of such 
parts of the Associateship examinations of this Society will be 
waived upon approval of the Examination Committee. 

An organization whose operations or functions are limited to 
Accident and Health insurance, or Life Accident and Health insur- 
ance, shall not qualify as a casualty insurance organization. 
2. FULL WAIVER 

(a) The candidate shall be at least thirty-five years of age. 
(b) The candidate shall have at least ten years '  experience in 

the casualty actuarial or statistical work or in a phase of casualty 
insurance which requires a working knowledge of actuarial or 
statistical procedure or in the teaching of casualty insurance 
principles in colleges or universities. Experience limited exclu- 
sively to the field of accident and health insurance shall not be 
admissible. 

(c) For the two years preceding date of application, the candi- 
date shaIl have been in responsible charge of the actuarial or sta- 
tistical department of a casualty insurance organization or shall 
have occupied an executive position in connection with the phase 
of casualty work in which he is engaged, or, if engaged in teaching, 
shall have attained the status of a professor. 

(d) The candidate shall have submitted a thesis approved by the 
Committee on Papers. Such thesis must show evidence of original 
research and knowledge of casualty insurance and shall not consist 
of data of an historical nature. 

Candidates electing this alternative should communicate with 
the Secretary-Treasurer and obtain through him approval by the 
Committee on Papers of the subject of the thesis. In communicating 
with the Secretary-Treasurer,  the candidate should state, in addi- 
tion to the subject of the thesis, the main divisions of the subject 
and general method of treatment, the approximate number of 
words and the approximate proportion to be devoted to data of an 
historical nature. 

LIBRARY 

The Society's library contains all of the references listed in the 
Recommendations for Study, including the books noted as being 
out of print with the exception of certain periodicals and publica- 

" tions subject to periodical revision. I t  also contains numerous 
other works on casualty actuarial matters. Registered students 
may have access to the library by receiving from the Society's 
Secretary-Treasurer the necessary credentials. Books may be with- 
drawn from the library for  a period of two weeks upon payment 
of a small service fee and necessary postage. 

The library is in the immediate charge of Miss Mabel B. Swerig, 
Librarian of the Insurance Society of New York, 107 William 
Street, New York 7, N. Y. 


