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PROCEEDINGS 

MAY 21, 22 and 23, 1962 

AN I N T R O D U C T I O N  TO THE 
N E G A T I V E  B I N O M I A L  DISTRIBUTION AND ITS APPLICATIONS 

BY 

LEROY J. S I M O N  

I. OB3 ECTIVE 

The description, interpretation, and curve fitting of the negative binomial 
distribution has become a topic of great interest to American acturaries in 
the last few years. What is it? Where did it come from? What does it mean? 
How can it be used? These and many other questions have been asked by all 
of us. The first thing to do, of course, is to check the textbooks and references 
in our personal libraries. After this has been done, some questions may still 
remain or some new ones brought to mind. 

The purpose of this paper is to present a bibliography selected especially 
for actuaries from the hundreds of papers and texts that deal with the subject, 
to organize the material, and to make a few comments on each reference so 
that the interested reader may choose those references which are of particular 
interest to him and study them in detail. Two mechanical models are also 
described which may be used by the reader to actually generate negative 
binomial distributions. 

II. THE FUNDAMENTALS 

If only one paper can be read, it should be Arbous and Kerrich.' The first 
part is a critical evaluation and gives a good description in non-mathematical 
terms of the accident proneness concept. The significant literature on the 
subject up to 1951 is reviewed. These authors force us to separate the con- 
cepts of accident proneness and accident liability. Accident proneness is an 
attribute of the individual which does not fluctuate and does not tend to 
increase or decrease over a long period of time. Accident liability includes 
accident proneness plus the effects of age, experience, fatigue, emotional 
state, general health, and so forth. In the mathematical section of the paper 
the negative binomial is developed and discussed from two viewpoints. If 

See Appendix  A "Selected Bibl iography" for  complete  citation of  this and other  refer- 
ences  th roughout  the paper .  
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we assume that accidents happen in the form o£ a Poisson distribution for 
each isohazardous group, and that these groups appear in the population with 
a relative frequency which is distributed in the form of a Pearson Type I l l  
curve, then the distribution of the number of persons having 0, l, 2 . . . . .  
accidents will be in the shape of a mathematical curve which has been given 
the name "negative binomial distribution." A second method for deriving this 
distribution is to assume that everyone starts out with the same propensity 
toward having an accident which remains constant until an accident occurs. 
When an accident does occur, the future probability for that individual is 
changed. This development also leads to a negative binomial curve. The 
paper ends with a very good discussion of the bivariate negative binomial 
and its relationship to accident proneness. More will be said about this 
approach in Section VI of this paper. 

A somewhat shorter presentation and review of the field has been made 
by Fitzpatrick. This paper gives a good, compact, and essentially non- 
mathematical description of various work that has been done on the accident 
susceptibility problem. It also contains an extensive list of references to papers 
which have utilized this curve. 

Kendall and Stuart develop the negative binomial in two ways. The more 
interesting method is in discussing sequential sampling when the objective 
is to continue sampling until a certain number of successes has been achieved. 
The number of items sampled will then follow a negative binomial distribution. 

In insurance terminology, Bichsel develops the negative binomial using 
the Poisson and Pearson Type I l l  curves. Although the paper is in French,:' 
the mathematical development can be readily followed. The insurance data 
are of special interest, being based on automobile accidents occuring to cars 
insured by a Swiss company. The conclusions drawn by Bichsel do not coin- 
cide completely with current American practices, but seem to follow from 
the limited sample and his very conservative assumptions on safety factors. 

The development most familiar to readers of this journal is that of Dropkin 
(1959).  This paper again uses the Poisson and Pearson Type l l I  approach 
and gives examples of curve fitting to California automobile accident data. 
The paper also discusses the overlap between various subgroups in the study. 

In an attempt to bridge the gap of intuitive feel for the negative binomial, 
Simon (1960) discussed the curve using the more familiar Poisson as a 
referent. 

I l l ,  EARLY ORIGINS 

Greenwood and Yule presented the basic paper which developed the 
theory into a mathematical model and tested it on actual accident data. This 
paper is a classic and is referred to by many authors. For example, Kendall and 
Stuart (referred to in Section II) summarize this paper very well and give 
the data that Greenwood and Yule used. 

During the ensuing years, a number of authors followed this 1920 develop- 
ment and utilized this curve in describing accident phenomena. They dealt 
primarily with industrial accidents and were concerned, in many cases, with 
the psychological and sociological problems connected with the accident 
proneness phenomenon. If different people had a different accident prone- 

~-[ have a few copies of an English translation and permission has been obtained for 
limited distribution. 
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heSS, we might improve safety if we could detect it or if we could change it. 
The first work in actuarial literature that has come to my attention involv- 

ing the negative binomial was by Keffer in 1929 in connection with a group 
life experience rating plan. He developed the theory in relationship to the 
relative dispersion of loss ratios about their true mean. in replying to the 
written discussion which followed the paper he developed the equations for 
the mean and variflnce and commented on the fact that the variance exceeded 
that of the Poisson distribution in a manner which he interpreted to indicate 
the heterogeneity of the data. 

A. L. Bailey first utilized the negative binomial in the Proceedings of the 
Casualty Actuarial Society in 1950. He compounded the Poisson with a 
Pearson Type I!I as one of the special cases in his presentation. Although 
the curve is referred to variously as a negative binomial, compound Poisson, 
contagious, Polya-Eggenberger or an accident proneness distribution, neither 
Mr. Bailey nor Mr. Keffer used any of these terms in their papers. 

IV. APPLICATIONS 

There are numerous applications of the negative binomial in the literature. 
Almost all of the previously mentioned papers contain one or more examples 
as part of the paper itself. 

Bliss presents twenty-two frequency distributions of biological data and fits 
negative binomials to them. The paper is excellent for many reasons in addi- 
tion to the data presented. First, it gives a clear explanation of the curve 
using the (positive) binomial distribution as a starting point. Then three 
methods of fitting the curve are presented: (a) using the method of moments 
and the mean and variance of the observed data, (b)  using a very straight- 
forward method based on the mean and the number of zero cases, (c) using 
the method of maximum likelihood. Two methods are discussed for testing 
the goodness of fit (1) the usual x ~ and (2) a test of the third moment  of 
the sample compared to the value predicted from the first two moments. This 
is of particular interest when the tail of the curve is rather short as we often 
find it in insurance data. Finally, a rather unusual method of developing the 
negative binomial is illustrated wherein the number of bacterial colonies per 
microscopic field follows the Poisson distribution in repeated sampling while 
the number of bacteria per colony follows a logarithmic distribution. In com- 
bination, the number of bacteria per field follows the negative binomial. 

Another non-insurance application is by Wise who considers a quality 
control problem. It was possible to assume that defects occurred at random 
and in a Poisson manner in each batch of the material to be sampled. Dif- 
ferent batches had a different expectation of the mean number of defects. 
These two facts were compounded to produce a negative binomial distribu- 
tion which was used to establish the quality control limits for the process. 

A very thorough study of motor accidents by Hiikkinen was done as a doc- 
toral dissertation. Not only does he comment on the mathematical aspects, 
but he also goes into a number of intelligence, mechanical aptitude, coordina- 
tion and psychomotor tests in an attempt to isolate specific factors which lead 
to higher accident rates among certain individuals. 

Finally, the papers of Delaporte and Thyrion, although written in French, 
are still easy to follow in the mathematical developments and present inter- 
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csting data. In his review of the latter paper, Beard almost casually produces 
three bivariate negative binomial distributions (see Section VI for further 
discussion). 

V. M O D E L S  

It is often helpful to have some type of operating model to assist in un- 
derstanding a mathematical formula. To further assist in getting an intuitive 
feeling for the negative binomial, two simple models have been devised. The 
first is to throw a six-sided die numbered as usual, and count the number of 
throws needed to produce six successes where a success will be defined as a 
"1", "2", "3" or "4" appearing face up. The distribution resulting from 
repeated trials of this experiment will be in thc form of a negative binomial 
distribution. This model is suggested by the mathematical development of 
Feller (1957) .  In an experiment involving this model, about 7300 throws 
of a die were made and a total of six successes was achieved 809 times. The 
distribution is shown in Appendix B along with the theoretical expectation. 

A more elaborate model was constructed to create something that may be 
easier to visualize as an insurance situation. Rule off a sheet of paper into 
S squares. Get D paper disks such as the disks punched out by an ordinary 
paper punch. The diameter of the disks should be small compared to the 
length of one side of the square. Drop the disks one at a time from a suffi- 
cient height to negate any tendency to clustering and record the distribution 
of the number of squares having 0, 1, 2, . . . disks on them. The resulting 
distribution will be in the form of the Poisson distribution. Conduct two sepa- 
rate experiments of this nature, the first involving 361 squares and 36 disks 
(representing a large group of insureds with an accident frequency of . /00) ,  
and a second experiment with 49 squares and 3l disks (representing a small 
group of insureds with the high loss frequency of .633). Combine the results 
of each subsample into s single combined sample. The actual results of such 
an experiment conducted ten times by the author is shown in Appendix C. 
In repeated sampling the distribution will tend toward the probabilities shown 
in the theoretical column. Finally, the last column indicates the unusually 
close agreement with the well-known California data, which appears in Drop- 
kin (1959) page 174. This model was suggested by David. 

VI. ADVANCED T O P I C S  

The property and casualty actuary may find a number of extended uses of 
the negative binomial distribution. To properly capitalize on these, however, 
will require more advanced study. Some extensions of Dropkin's original 
paper have been made already in our Proceedings. Dropkin (1960) intro- 
duces the time element specifically into the formulas and discusses the dis- 
tribution of accidents in subsequent years, given the number of accidents in 
some previous time period. Hewitt (1960, pp. 55-65) additionally develops 
expectations for the claim frequency next year, given that the person has been 
claim-free for 0, i, 2 or 3 or more years. He then gets close fits to actual 
Canadian automobile statistics with these formulas. Simon (1961) discussed 
the problem of truncated distributions. In insurance this might arise when 
the number of claim-free insureds is not available but the distribution of poli- 
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ties having claims can be obtained. This paper also discusses the maxintum 
likelihood method in fitting negative binomial curves. 

An interesting and different extension was made by Hewitt (1960, pp. 
41-54) when he considered the problem of mortality curve fitting over the 
entire life range. The negative binomial was utilized here as one of the factors. 

In a highly developed mathematical-statistical presentation, Lundberg 
sets forth the basic tenets of random processes. The first chapter is of par- 
ticular interest in its lucid description of the Polya-Eggenberger distribution 
through the use of an urn model where each time a black ball is drawn, a 
number of black balls is added to the urn and each time a white ball is drawn 
a number of white balls is added to the urn. This approach is then extended 
to a concept of a continuous set of samplings by the passage to the limit in 
such a fashion that (1) the number of drawings times the initial probability 
of success remains constant in the manner of the Poisson limit and (2) the 
number of drawings times the proportion of colored balls added after each 
drawing remains constant (i.e., there is a continuous flow of change in the 
probability of success as time progresses). Finally, the accident proneness 
approach using the Pearson Type 111 is shown and the two developments are 
demonstrated to be identical in their resulting distributions. The last chap- 
ter of the book applies the theories to accident and sickness data on the num- 
ber of claims made by the same individual. 

In a strictly mathematical development, Feller (1943) ties together de- 
velopments by a number of authors and presents a general distribution func- 
tion for combining a Poisson with any other desired distribution for inherent 
hazard. He then shows conditions which lead to the Polya-Eggenberger dis- 
tribution and the contagious distribution. The nice, general way in which this 
subject is presented makes the paper valuable reading. 

A very interesting approach to the analysis of data is given by Mintz when 
he studies the elapsed time between successive accidents. His purpose is to 
see if there is an indication that the time interval between successive acci- 
dents decreases with each accident, if it did, he would conclude that acci- 
dent susceptibility increased for the individual with each successive accident. 
Conversely, if the time interval tended to increase, he would conclude that 
having an accident decreases the future accident susceptibility. He did not ob- 
serve either effect and therefore concluded that we should retain the theory 
of proneness and that the individual's proneness remains rclatively constant. 
The study was based on one year's experience of taxi drivers. There is reason 
to suspect that a longer period and a study of the car (under a private pas- 
senger insure-the-car automobile policy), rather than the individual driver, 
would probably show that inherent hazard of the car did not remain nearly 
so constant as the proneness of the individual. However, that is a different 
problem from the one being considered by Mintz, and does not detract from 
that work. 

Bartlett 's development of the negative binomial through reference to 
Markov chains is thought-provoking. He develops it as a "birth" process, and 
assuming the transition probability from one state to the next in the Markov 
chain increases linearly in proportion to the state that the process has reached. 
In accident terminology, it means that the chance of an additional accident 
(the next step in the Markov chain) depends upon the number which have 
already occurred (that is, the state the process has reached).  This is the 
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"contagion" effect and acts as a good reminder to actuaries that the nega- 
tive binomial may be developed by a multiplicity of methods, only one of 
which is the accident proneness approach. 

The bivariate negative binomial provides one of the more interesting topics 
for advanced study by actuaries. As previously mentioned, Arbous and Ker- 
rich close their paper with a discussion of this two-dimensional curve. It 
simply means, of course, that if you take two different periods of time and 
tabulate, in a two-way table, the accident experience of a group that has a 
bivariate negative binomial distribution, each row and each column will be 
distributed as a (univariate) negative binomial. This approach is particularly 
appropriate to insurance where we are classifying people on the basis of past 
experience and then predicting (through rate differentials) what the future 
experience in these various groups will be. 

A particularly startling realization of what might happen in a classifica- 
tion system similar to our insurance approach was given by Maritz. He fits a 
Poisson distribution to univariate data, but then shows that its bivariate dis- 
tribution has a marked correlation between period one and period two. This 
serves as a warning that even though the marginal distributions may be Pois- 
son, there may still be a significant and marked correlation in the data. Maritz 
then demonstrates how a bivariate distribution may have marginal distribu- 
tions of the negative binomial form, but still be absolutely useless in predict- 
ing the results in period two based on the results from period one. We have 
all recognized this in insurance when we have emphasized that the rate dif- 
ferentials in something like the Safe Driver Insurance Plan m u s t  be based on 
the actual experience developed by the various classes otherwise they may 
possibly be completely fictitious and unfairly discriminatory differentials. 

Edwards and Gurland present a rather intricate concept in a clear and 
careful manner. First they discuss the bivariate negative binomial. They then 
comment on a correlated bivariate Poisson, in which there is a correlation 
between the number of accidents in one period and the number in the other; 
but the marginal distributions are each Poissons. As a final step, they com- 
pound the correlated bivariate Poisson with a Pearson Type ]11 curve. The 
resultant distribution thus incorporates the concepts of both the negative 
binomial and a correlation between different time periods. 

The books and papers included in this review are necessarily only a few 
of the many references to the negative binomial in the literature. They were 
chosen to show the variety of uses of the distribution and to appeal particu- 
larly to actuaries. There is a great deal of exploration and application yet 
to do and I hope our Proceedings will contain much of the good work in 
the future. 
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A P P E N D I X  B 

Dis t r ibut ion of  the N u m b e r  of  Throws  of a Die  
Necessa ry  to Get  Six Successes Where  

the Probabi l i ty  of  Success is Two-Thi rds  

Number of 
Tit ro wJ 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2O 
21 
22 

Actual 
Results 

54 
149 
163 
160 
110 
72 
39 
31 
14 
4 
8 
1 
2 
1 
1 
0 
0 

809 

Theoretical 
Results 

71.0 
142.1 
165.7 
147.3 
110.5  
73.6 
45.0 
25.8 
13.9 
7.2 
3.6 
1.8 

.8 

.4 

.2 

.0 

.1 

809.0 

A P P E N D I X  C 

C o m b i n e d  Resul ts  
of  T wo  Independen t  Poisson Distr ibut ions in 
which m 1 = 3 6 / 3 6 1 ,  N 1 = 3 6 1 ,  m~ = 3 1 / 4 9  and 

N.~ -- 49 

Actttal 
Nllmber of Sttmple Results Theoretical California 
Accidents Nttmber Probability Probability Data 

0 3530 .8610 .8604 .8607 
1 492 .1200 .1196 .1191 
2 60 .0146 .0167 .017 I 
3 15 .0037 .0028 .0026 
4 2 . .0005 .0004 .0004 
5 1 .0002 .0001 .0001 
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DISCUSSION BY LESTER B. DROPKIN 

The primary objectivc of this Society is the promotion of actuarial and 
statistical science. The furthering of any science, including our own, requires 
not only the discovery of new facts, new theoretical utilizations of formulas, 
and the exploration of new areas, but also requires the effective communica- 
tion and transmittal of the results of such research. An aspect which, un- 
fortunately, can too often be overlooked. 

The vast number of papers, representing countless hours of intensive work 
and thought, which have been presented before this Society and which recite 
the discoveries of the various authors, are eloquent testimony to the manner 
in which the membership of this body has responded to the first requirement 
for the promotion of actuarial science. Until the appearance of Mr. Simon's 
present paper, the second requirement has been something less than wholly 
fulfilled. The paper by LERoy Simon stands almost uniquely alone in having 
as its purpose the presentation of an introductory bibliography on a par- 
ticular subject area, the subject here being the negative binomial and its ap- 
plications. The Society should indeed be appreciative of the extremely valu- 
able contribution which this paper makes to our common objective. 

The bibliography, and the paper itself, is organized according to several 
distinct areas: Fundamentals, Early Origins, Applications, Models and Ad- 
vanced Topics. Within each of these areas, Mr. Simon brings together a 
number of particularly appropriate references from books, articles and papers. 
Mr. Simon, however, does much more than merely supply us with organized 
reading lists--although even if he had done only that it would have been of 
great value. The special distinction of this paper arises out of the fact that 
Mr. Simon has given us a real guide to these papers and books through the 
use of judicious and pertinent comments on each reference. As each reader 
brings to the paper his own personal background and range of interests, each 
will find that particular area which is most valuable to him. 

In many instances, a reviewer of a bibliography feels freely entitled to 
suggest that references A, B, and C should be deleted, while references X, Y, 
and Z be substituted therefor. Although it is the case that this reviewer, had 
he undertaken the compilation of a bibliography, would have omitted some 
of the references and added others, the fact is that Mr. Simon has taken the 
task on himself, while the reviewer has not. This reviewer feels therefore 
that in the absence of any major disagreement with respect to the references 
cited, it would only overstep the boundaries of responsible criticism to inter- 
ject personal opinions and preferences. 

One of the difficulties in working with the negative binomial is that it may 
arise out of two entirely dissimilar processes. Mr. Simon has, of course, men- 
tioned this several times in the paper. Nevertheless, and in order to avoid 
any possible misinterpretation, Mr. Simon could have more strongly stressed 
the fact that the two approaches are not merely "alternatives" in the sense 
that, say, calculating a rate level change by the loss ratio method is an "al- 
ternative" to using pure premiums. The two processes are, rather, "alterna- 
tives" in a much more fundamental sense. The negative binomial, viewed as 
a compound Poisson, assumes independence from trial to trial. On the other 
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hand, the assumption of independence is incompatible with the "contagion" 
process, the second avenue of approach to the negative binomial. An excel- 
lent opportunity to explicitly bring out the difference between the two ap- 
proaches was afforded when Mr. Simon set out the two models for generat- 
ing the negative binomial. It was, therefore, somewhat disturbing to see 
Mr. Simon characterize the second model as being only "a more elaborate 
model" than the first. 

Mr. Simon closes his paper with the remark: "There is a great deal of ex- 
ploration and application yet to do and I hope our Proceedings will contain 
much of the good work in the future." There is no doubt in nay mind that 
Mr. Simon's paper will be an essential instrument in making possible this 
hoped for future. 

DISCUSSION BY LEWIS H. ROBERTS 

We are favored to receive this bibliography on the negative binomial dis- 
tribution, all the more so for its concise resumes and evaluations of refer- 
ences. The value of this work is much enhanced by the authors well con- 
ceived selectivity in choice of entries since so many discussions have been 
published on this distribution and on the related subject of accident prone- 
ness. The student who attempts to survey the entire literature is confronted 
with a large number of sources, many being redundant, some misleading and 
some irrelevant to insurance problems. The first work mentioned in this 
bibliography, for example, lists eighty four other references! 

A point made by several writers, and properly emphasizcd in this paper, 
is the danger of estimating rate differentials from the negative binomial para- 
meters derived from the distribution of risks by the number of claims in- 
curred during a single period of experience. The negative binomial can arise 
from other causes than heterogeneity of risks, and the apparent degree of 
heterogeneity can be distorted by other [actors. 

Even the use of a bivariate negative binomial with two periods of experi- 
ence does not necessarily lead to proof of heterogeneity since, as pointed out, 
interdependence of accidents can also yield that distribution. 

The author mentions a paper by Edwards and Gurland which, because of 
its particular attention to the treatment of experience for separate time inter- 
vals, should be of special interest to actuaries. They show, first, that such 
experience can sometimes be well represented by a bivariate negative bi- 
nomial. They next develop a more general function of which the negative 
binomial is a special case. As might be expected because of its greater gen- 
erality, the latter distribution may give a better fit than the former, but at 
the cost of introducing at least one additional independent parameter. I hope 
a shorter name will be found for this distribution. These authors call it a 
"compound correlated bivariate Poisson." 

With the mathematics of general insurance in its present stage of develop- 
ment, there is no ready formula for every problem. If he is to be more than 
just a theoretician, the actuary must draw upon the a priori knowledge pro- 
vided by practical experience. The existence of classes with consistently dis- 
similar loss experience conclusively demonstrates that heterogeneity does 
exist in the general population of risks. To suppose that this characteristic 
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stops at the boundaries of our class definitions not only imputes perfection 
to our class plans, but implies that the many underwriting factors which are 
necessarily disregarded in designing a workable classification are immaterial. 
The practical question is not whether a class is heterogeneous, but whether 
it is so to a degree that warrants a refinement of treatment. If the answer is 
yes, we have next the problems of how to identify, measure and reflect varia- 
tions. 

Studies of accident proneness distinguish between variations in personal 
susceptibility to accident and variations in environment. For most rating 
purposes (except, for example, where a risk has moved) these factors oper- 
ate jointly and the distinction does not concern us. In calculating expected 
losses we do not need to know whether a risk is worse than average because 
of poor driving or because the roads in his neighborhood are hazardous. 
In accident prevention such distinctions are important, but in rating it is 
usually sufficient to measure variation without analyzing its cause. The excep- 
tions are where a change in hazard has occurred. 

On the other hand, we do need to know whether a debit based on past 
experience should continue beyond the next rating period. We are concerned 
whether an individual is more or less prone to accident for a while after one 
has occurred or whether he is characteristically worse or better than average. 
It is insufficient to show merely that his recent experience identifies him as 
belonging to a category of risks for which a debit is justified at the next 
rating. We also need to know whether his immediate expectation of loss re- 
flects a temporary condition or whether it is representative of his expectation 
in the long run. The studies mentioned in this bibliography point up the 
difficulties in the way of answering this question but suggest avenues of ap- 
proach. 

The negative binomial distribution, or any other mathematical model, is 
at best only an idealistic simplification of reality. As such, it may enable us 
better to describe the essential features of a complex phenomenon, and it may 
thereby have some predictive value. As more accurate formulas are dis- 
covered we are tempted to over-exploit them and to rely more upon mathe- 
matics and less upon painstaking analysis of the facts in each case. This, 
however, does not gainsay the value of studies such as the author has recom- 
mended. To be of use, even the most thorough analysis of facts must be 
capable of appropriate expression. These mathematical functions not only 
afford means of such expression but provide a guide to analysis by suggest- 
ing what to look for in the data. 
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H O M E O W N E R S - - T H E  FIRST DECADE 

BY 

FREDERIC J. HUNT,  JR. 

The Homeowners policy completed its first decade of existence in 1960, 
the first multiple line dwelling package with an indivisible premium having 
been introduced in September of 1950. During this period, the Homeowners 
policy has grown at such a rapid rate that it now occupies an extremely im- 
portant position in the industry. In the year 1960 companies wrote approxi- 
mately three quarters of a billion dollars in premium countrywide? 

With a volume of these proportions, this policy is now an established part 
of the property insurance picture. It has revolutionized the business not only 
by its own fantastic growth but also by the precedents which it set and which 
are now being carried over into the commercial field. Because the policy is 
so well established, the birth pains connected with its early development tend 
to be overlooked. We propose, therefore, to retrace the history of the Home- 
owners policy with primary emphasis on rate making and to evaluate the 
original approaches and objections thereto in the light of subsequent experi- 
ence. 

EARLY DEVELOPMENTS 

While the Homeowners was the first multiple line indivisible premium 
dwelling package policy in the United States, a comprehensive householders 
policy had been sold for many years in Great Britain. Insofar as the pack- 
age and indivisible premium aspects are concerned, similar approaches were 
accepted parts of the insurance picture in the United States, with a variety 
o£ coverages being furnished in a single policy or endorsement for a single 
rate or premium. To name just a few, there were the Extended Coverage En- 
dorsement in the fire field, the Personal Property Floater in inland marine 
and the Comprehensive Personal Liability Policy in casualty. The Home- 
owners Policy can thus hardly be described as something completely new in 
the insurance business. Therefore a brief summary or review of the develop- 
ments leading up to the first Homeowners filing is necessary.in order to un- 
derstand why this policy was so long in coming and has had such a definite 
impact on the industry. 

The insurance business in the United States, contrary to the practices in 
other countries, developed in a compartmentalized fashion. Originally, al- 
though many companies had broad charter powers, they tended to confine 
themselves by choice to a relatively narrow field of endeavor, such as insur- 
ing structures against the peril of fire only. Gradually this division between 
types of insurance worked its way into the statutes and regulatory policies of 
most states with the result that individual insurance companies could write 
only certain lines of insurance. The property insurance field was divided 
into the broad groupings of fire, marine and casualty. While a group of corn- 
panics could be formed to cover the entire property insurance field, it was 

tThe 1961 Spectator Fire Insurance Index shows 1960 net premiums written of 
$770,378,210 for Homeowners Multiple Peril for stock, mutual and reciprocal com- 
panies. See Exhibit I for the growth by year o[ Homeowners premiums. 



HOMEOWNERS--THE FIRST DECADE 13 

not legally possible to write both fire and casualty coverages in a single policy 
in the name of a single company. 

Periodically over a period of years interest was expressed in the principle 
of multiple line underwriting, that is, the writing of the traditionally separate 
lines of insurance in a single company. The National Association of Insur- 
ance Commissioners and its predecessor on more than one occasion consid- 
ered the desirability of multiple line legislation.'-' However, very little progress 
had been made in the early 1930's, the "Nation-Wide Definition" restricting 
the writing power of marine companies further solidified the compartments. 
Finally in 1943 the Multiple Line Underwriting Committee was set up from 
the industry by the National Association of Insurance Commissioners. This 
Committee, popularly known as the Diemand Committee for its chairman, 
John A. Diemand, came up initially with several recommendations for statu- 
tory changes broadening the underwriting authority of fire and casualty com- 
panies. 3 At about the same time, in June 1944, the Supreme Court an- 
nounced its decision in the South Eastern Underwriters Association case with 
this being followed by Public Law 15 which set up a moratorium during which 
the states were given the opportunity to set up sufficient supervision of insur- 
ance to avoid federal regulation. Most states were consequently faced in 
the late forties with the necessity of adopting or revising insurance statutes 
at a time when there was also increasing interest in multiple line legislation. 
The enforced ending of the status quo brought about by the required statu- 
tory changes greatly facilitated the task of those interested in multiple line 
underwriting. By 1949 several states had finally passed "full" multiple line 
statutes and it became legally possible to write a multiple line policy.' 

THE DWELLING PACKAGE POLICY 

Thus in 1949 the stage was set for the industry to pass from the talking 
stage to the actual implementation of policies and practices which could reap 
the benefits claimed for multiple line underwriting. The industry could begin 
moving toward the goals described by John A. Diemand in 1947: 

" . . .  the business of insurance should be conducted in such fashion that 
it supplies to those who wish it the widest possible coverage, in the simplest 
possible contracts and at the lowest possible rates . . . .  

"The policyholder wants protection against any form of loss which he 
might suffer with respect to his property, his person or his business . . . .  The 
companies . . . must be able to sell at the lowest possible rates consistent 
with sound business practices and the right to a fair profit. ''5 

There was, of course, no simple solution or single route in moving toward 
these goals. With respect to personal insurance, there was no automatic 
process by which the insuring public could be "given" broader protection at 
lower cost. One problem, that of demand, was very clearly set forth by Wil- 

z E.g., Proceedings of the National Convention of Insurance Commissioners, 1891, pp. 
6, 53; 1904, p. 137; 1914, pp. 13, 14. 

a These recommendations were for multiple line authority with respect to foreign busi- 
ness, reinsurance, automobile, aircraft and personal property floaters. 
One of the most important of these states was New York, where such a statute became 
effective July I, 1949. 

5 John A. Diemand, "Dead-Line Ahead", Best's Insurance News (Fire and Casualty 
Edition, January, 1947) Vol. 47, No. 9, p. 21. 
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liam D. Winter Of the Atlantic Mutual Insurance Company: "It is argued 
that there is no public demand for these broad policies. It is equally true 
that insurance has never been sought; but has been sold by the insurance 
companies. As better policies were developed endeavor was made to interest 
the public in these broad forms of protection. TM In other words, most in- 
sureds were not actively demanding broader or better coverage, at least not 
until such time as they had a loss for which they were not individually reim- 
bursed. 

Another problem was that of cost. Doubts were expressed by many that 
packaging several coverages into a single policy would result in any material 
savings. Compounding this problem was the fact that many insureds had 
not been buying separately the various coverages which would logically be 
built into any true multiple line dwelling policy. Without some sort of saving, 
it could hardly be expected that they would be any more likely to buy these 
coverages simply because they were all written into a single policy form. 

Thus, if a multiple line policy in the individual homeowners field was to 
have any success, it had to have features or benefits which were sufficient to 
create a demand, or, perhaps more realistically stated, it had to be a policy 
which could be sold. 

To satisfy the foregoing, it is reasonable to say that the multiple line 
dwelling policy had to have either broader coverage than was available via 
the various individual line policies or it had to be sold at a price lower than 
the sum of the premiums on these individual policie.s, a quantity discount. 
Ideally, of course, the policy should incorporate both broader coverage and 
lower price. And since so many insureds did not carry insurance other than 
fire and extended coverage, a policy which furnished fire, extended coverage, 
burglary and liability insurance would cost them more than their existing 
insurance. If only a modest discount or reduction in cost from the components 
built into the multiple line policy were possible, the policy would cost so 
much more than the average insured's existing coverage that it would be 
attractive only to those relatively few insureds who were already fully covered. 

However, a policy which had broader coverage and a lower price still had 
to comply with the basic legal requirement that "rates shall not be excessive, 
inadequate or unfairly discriminatory." The multiple line dwelling policy had 
to be a product which could be sold not only to the insuring public but also 
to the state regulatory agencies. It had to be so designed and supported that 
it could be approved by the state insurance departments. 

THE FIRST HOMEOWNERS FILINGS 

The first true "Homeowners Policy," in the sense that the words are used 
today, was developed by the Insurance Company of North America. This 
policy was formally filed with the Insurance Department of Pennsylvania on 
August 11, 1950 and approved effective September 11, 1950. 

This policy, which was called "Homeowners Policy Multiple Form," was 
a true multiple line contract providing coverage previously available only 
under separate policies and described as Fire, Extended Coverage, Theft, Per- 
sonal Liability, and Medical Payments. Since this was the first real answer 

6 William D. Winter,  "Multiple Line Underwri t ing--Why Not Here?", Best's Insurance 
News (Fire and Casualty Edition, January, 1949) Vol. 49, No. 9, p. 27. 
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to the p rob lem of taking advantage  of mult iple  line oppor tuni t ies  and at the 
same t ime coming up with a saleable product ,  the filing let ter  submit ted  with 
this pol icy represents  a valuable  document  in any cons idera t ion  of H o m e -  
owners rating. 

Purposes: The  basic reasons for the existence of a H ome ow ne r s  policy are 
clearly set out  in this filing under the head ing  "Purposes  and Advantages . "  

Multiple line legislation . . . makes it possible to give the householder better in- 
surance coverage than any that is presently available. 

Recent studies by agents and insurance companies show that fixed costs in selling 
and handling insurance contracts are of such size that small policies are written at 
a loss both to agent and company. This means that the more modest property owner 
loses, too, because if there is not profit to agent and to company, there is no in- 
centive to reach the uninsured and under-insured property owner. 

A multiple line policy combining several coverages into one contract has the 
following advantages: 
1. It makes possible significant savings which can be passed on to the policyholder. 
2. It provides broader and more convenient coverage through packaging. 
3. It overcomes cost problems presently facing agent and company. 

These advantages become available when the policy is simplified and standard- 
ized as a fixed package which permits unit processing. It is believed that the cover- 
age combination herein proposed accomplishes these objectives and will meet with 
wide acceptance. This can be proved, however, only through actual experience and 
it may be desirable to modify the package somewhat after testing. 

Coverage: By p r e s e n t d a y  Homeowners  s tandards ,  the "Homeowner s  Policy 
Mult iple  F o r m "  was intentionally kept  quite simple in order  to facilitate the 
es tabl ishment  of the package  principle and to pave  the way for the more 
comprehens ive  forms which soon followed. The  coverage opt ions  were l im- 
ited and there was little flexibility. F i re  and Extended  Coverage  were p ro-  
vided on the dwelling in amounts  of $6,000,  $8,000, $10,000 or  $12,000 
only with contents coverage at 30% of these amounts.  Thef t  coverage was 
f rom within the dwelling and for a single limit of $1,000 while l iabili ty cov- 
erage was only with respect  to the premises  and for single limits of $10,000 
bodi ly  injury and proper ty  damage and $250 medical  payments .  

Basic Principles and Support o] Rating Plan: As was well recognized in the 
filing, this package had not  had the test of  actual exper ience  and the pos-  
sibility of modifications was kept in mind. However ,  there are certain basic 
pr inciples  in this first filing which have cont inued to p lay  a vital part  in H o m e -  
owners  rate  making down to the present  day.  A m o n g  these are  the indivisible 
package  p r emium and the sizeable package  discount.  These  points are cov- 
ered in the "Suppor t  of Rat ing  Plan"  sect ion of the filing letter. Because  of 
the newness and controvers ia l  nature of the package  discount ,  the arguments  
in suppor t  of the 2 0 %  reduct ion from components  are  p robab ly  covered more  
comprehens ive ly  than  was ever necessary in formal filings made  after the ice 
had been broken,  and are thus of par t icular  interest. 

Since this rating plan is to be used in connection with what is for rating pur- 
poses an entirely new kind of insurance, no past experience of this or any other 
insurer is available. The applicant has, therefore, relied upon its judgment, based 
upon the past experience of the North American Companies in handling separately 
the coverages that are combined in the policy . . . .  

The sum of tariff premiums for the component coverage was reduced by 20%, 
the justification for which is set forth in detail as follows: 



16 H O M E O W N E R S - - T I l E  FIRST DECADE 

Although expenses are usually expressed as a percentage of premium income, 
many expenses are approximately constant per policy regardless of the size or type 
of the policy. This makes the true cost of small policies relatively heavy and pack- 
aging provides a means of reducing these expenses. 

In order to determine the correct premium to be charged for the policy, it is 
necessary to express the expenses in a more accurate form than is usually em- 
ployed. For this purpose, expenses must be subdivided into three groups. 
(1) those which are best expressed as a constant per policy, 
(2) those which are best expressed as a percentage of the premium income, 
(3) overheads on (1) and (2). 

The expenses in group (3) can then be distributed appropriately between groups 
(I)  and (2), and the total expenses then take the form of a constant plus a per- 
centage of the premium income. 

A detailed analysis of the expenses of the fire business of the North America 
Companies shows that for 1949 those expenses which are best expressed as a con- 
stant per policy represented 5.95% of the net premiums written, or $3.16 per p.olicy. 
A conservative estimate of the constant per policy costs of a policy written m the 
Burglary Department is $4.00 and in the Liability Department, $3.50. 

When fire, theft and liability coverages are combined in one policy, the cost of 
handling the combination policy, provided it is rated as a single contract, is little, 
if anything more than that of a single policy in any of the departments that now 
handle separately the coverages combined in the policy. Thus, an allowance of $4.00 
per policy should prove adequate for the policy under consideration. 

For the remaining costs, it is reasonable to take the mean of the expense ratios 
of the individual contracts, except for commission, where the rate payable is deter- 
mined, and Inspections and Payroll Audits, which are not applicable to this policy. 
In obtaining the mean expense ratio the proportions 4-2-1 have been used for fire, 
theft and liability, as these are the average proportions in which the individual 
components are combined. These costs are shown in the following table, which is 
based on the figures published in the North America Companies' Insurance Expense 
Exhibits for 1949. All ratios are to net premiums written. 

Expense Ratios for Homeowners Policy Multiple Form 

Fire Indemnity Company 
Companies Proposed 

Liability for Home- 
Burglary other than owners 

Fire & Theft Auto Policy 

20% Commission 

Other acquisition 
expenses incurred 7.89% 7.70% 7.80% 

General expenses 
incurred (excluding 
Inspection & Payroll Audit) 6.89% 10.04% 8.91% 

Total 14.78% 17.74% 16.71% 

Expenses best $3.16 $4.00 $3.50 
expressed as a constant or or or 
per policy 5.95% 9.50% 6.05% $4.1.10 

Expenses best expressed as a 
percentage of the premium 8.83% 8.24% 10.66% 9.00% 

Taxes 2.93% 2.89% 2.79% 3.00% 

The average term of the policies included in the above computation is 2.4 years 
and an inspection of the proposed Premium Chart shows that it is reasonable to 
expect an average premium (when redtlced to this term) of $75. 
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On the basis of this average, the total permissible expense ratio will be 37.33% 
and hence, if profits and contingencies absorb approximately 5% of the premiums, 
the permissible loss ratio will be 57.67%. 

Packaging not only produces savings in handling costs; it also provides im- 
proved risk selection which will result in improved loss experience. When an in- 
sured buys individual policies to cover against specific hazards, it must be assumed 
that in each instance he is exposed to such loss to at least an average degree. When, 
however, an indivisible package is purchased, the same risk cannot be expected to 
show severe exposure for each of the coverages provided. In the policy it is esti- 
mated that losses under the package will be reduced by at least 10% from the 
sum of the individual policies. 

The loss ratio (including loss costs) under the individual components has in the 
past been less than 50%. so it is to be expected that the losses under the package 
policy, if the full component premiums were charged, would be less than 45%. 
With a permissible loss ratio of 57.67%, the component premiums must be reduced 
by 57.67 -- 45 

57.67 - 22% 

or, say 20%, to provide a premium which is not excessive. 

This filing also established the use of premium groups, whereby a single 
average premium group was used in place of the individual premiums of 
similar size produced by different component rating categories. This enabled 
a considerable simplification via reduction in the size of the premium chart 
which would otherwise have been required. 

The filing finally set forth that judgment and the experience of the com- 
ponent coverages should not be permitted to support the premium indefinitely. 
it was, therefore, proposed that statistical records be kept which could be ac- 
cumulated for the purpose of testing the adequacy of the premiums in the 
filing. In other words, the intention was that the plan would be self-rating 
when an adequate volume of experience had developed. 

Homeowners Intermediate and Comprehensive Policies: This first policy was 
joined by two companion policies filed by the same company just two months 
later in November 1950. One was the "Homeowners Intermediate Policy" 
which was very similar to the "Homeowners Multiple Form" but increased 
the number of building amount options between $6,000 and $12,000, broad- 
ened the theft coverage from the building to the premises and expanded the 
liability to a full Comprehensive Personal Liability basis. 

The other new package was called the "Homeowners Comprehensive 
Policy" and was designed to cover larger amounts and a greater variety of 
risks. It provided for amounts of building fire insurance from $10,000 to 
$50,000 in intervals of $2,500, with contents increased to 40% of the amounts 
(compared to the 30% in the "Multiple Form" and "Intermediate").  Theft 
coverage was provided in an amotmt equal to the fire coverage on household 
and personal property with 10% of this coverage applying worldwide. Op- 
tions were made available for broadening the Comprehensive Personal Lia- 
bility and Medical Payments Coverage with respect to limits, incidental pro- 
fessional occupancy and additional dwellings. 

Their Charge: An important feature of this policy was the treatment of theft. 
The filing stated: "The basis for the component charge for the theft cover- 
age is that contained in the Burglary Manual . . . modified to reflect enforced 
insurance to value." In arriving at the total theft component charge, only 
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20% of the contents  l imit  was used for  the premises coverage  and 10% for 
off premises.  These  percentages  were used because it was felt that  they would 
produce  a correct  p r emium for the theft  risk, having in mind that persons 
would be required under  the package  concept  to carry theft l imits very much 
nearer  to the full value of their  p roper ty  than was cus tomary  when a sepa-  
rate theft pol icy was writ ten.  

Package to be Sel]-Rating: While the original Homeowners  filing provided  
that the package  should be self-rating, the Homeowners  Comprehens ive  Policy 
filing s ta ted in a more posit ive manner  the intention not to rely on components  
in the future  and to t rea t  the package  as a separate  enti ty statistically. The  
per t inent  pa ragraphs  are :  

The applicant's judgment at the outset has been related to existing fire and 
casualty rates for the types of coverage provided by the policy. It must be em- 
phasized, however, that these existing rates are merely used as a basis of departure 
and that they will not, in the future, determine the premiums at which the policy 
will be sold. 

it will be necessary in the future, because the initial rating plan is experimental, 
to alter that plan if and when the applicant has acquired sufficient statistics to 
prove by experience the necessity for such an alteration. For this purpose the ap- 
plicant proposes to maintain a statistical plan. 

Statistical Plan: While  no  statistical plan was actually filed, the company did 
proceed to accumulate  its experience in accordance  with a statistical plan 
which t rea ted  the basic p remium as indivisible and provided codes to iden-  
tify pol icy form, const ruct ion,  protect ion,  policy amount  and terri torial  zones 
within the state. Cause  of loss codes were provided to identify losses as to 
coverage.  

M U I . T I P L E  P E R I L  INS URANCE RATING O R G A N I Z A T I O N  

Background and Organization: Fol lowing these initial filings, at least one other  
company  7 came out  with a Homeowners  Policy and the industry was faced 
with the necessity for act ion with respect to dwelling packages.  At  the same 
time problems both as to filing and rating methods were being encountered 
elsewhere in the mul t ip le  peril  field with the "Manufac ture rs  Ou tpu t "  Policy. 

A growing segment  of the  insurance industry was consider ing it desirable 
to develop a more  uni form approach  to the entire p rob lem of multiple line 
packages.  However ,  super impos ing  the deve lopment  of such packages  on an 
organiza t ional  setup which had been developed over  the years  to handle in- 
surance on a compar tmenta l i zed  basis was no simple task. Mr. Louis R. 
Burbach,  Vice Pres ident  of the At lant ic  Mutual  Companies ,  in discussing 
packages  before the Mutua l  Insurance Advisory  Associa t ion  on November  
14, 1950, said in par t  with respect to the rat ing aspect:  

Other than a company acting independently and supported by a forward-looking 
supervisory official, who has the power to establish a rate for such a package as the 
all risk dwelling cover or the output po l i cy? . . .  

A possible alternative might be the broadening of the charters and licenses of 
each rating organization to embrace all lines of property and liability insurance. 
This, however, immediately injects complications from the company point of view. 
Companies cannot very well be represented by two or more rating organizations on 

7 The Eastern Underwriter (February 9, 1951), Vol. 52, No. 6, p. 21. 
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a single line of insurance because this inevitably would result in using different and 
therefore discriminatory rates for the same type of insurance, s 

As one answer for the handling of the package policies, a group of stock 
companies began discussions in the fall of 1950 which culminated on May 23, 
1951 in the organization of tile "Multiple Peril Insurance Rating Organiza- 
tion," more commonly known as "MPIRO."  The initial membership included 
Home Insurance Company, Insurance Company of North America, Spring- 
field Fire and Marine Insurance Company, Fireman's Fund Insurance Com- 
pany, Fire Association of Philadelphia, Aetna Insurance Company, The Em- 
ployers' Fire Insurance Company, Pearl Assurance Company, Limited, St. 
Paul Fire and Marine Insurance Company, The Phoenix Insurance Company, 
The National Fire Insurance Company, The American Insurance Company, 
The Bankers Fire and Marine Insurance Company, The American Surety 
Company and Zurich General Accident and Liability Insurance Company, 
Limited. 

Purposes: The object of MPIRO was described in a statement to the National 
Association of Insurance Commissioners at their June 1951, meeting in 
Swampscott, Massachusetts, as being limited to the making and filing, under 
state regulatory laws, of underwriting rules, classification of risks, policy 
provisions, forms, rates, premiums and rating plans as required by law and 
to compiling and analyzing statistical and other data in order to accomplish 
the foregoing. This was to be accomplished, on a nationwide basis, with 
respect to all risk, multiple peril and other policies written for an indivisible 
premium for which the members or subscribers had not delegated rating and 
filing authority to any other rating organization. ~ 

MPIRO Dwelling Committee: In order to attain the MPIRO objectives, 
various committees were set up, including a "Rating Committee for House- 
holder's Comprehensive Dwelling Policy" which, for convenience, we shall 
call the Dwelling Committee. The chairman of this committee was Bradford 
Smith, Jr. of the Insurance Company of North America, and the other mem- 
bers during most of the formative period leading up to the introduction of 
the organization's Homeowners Policies were the Employers' Fire Insurance 
Company, Fireman's Fund Insurance Company, Home Insurance Company 
and Providence Washington Insurance Company. 

The Dwelling Committee first met on November 8, 1951 and covered con- 
siderable ground, reaching agreement on a number of basic pointsJ ° The first 
policy was to be on a named peril basis rather than all risk. It was to include, 
with respect to the building, fire, extended coverage and additional extended 
coverage perils and additional living expense, but to exclude earthquake. 
Liability coverage.was to be equivalent to that contained in the comprehensive 
personal liability policy. Contents was to be covered for the same perils as the 
building, including theft on and off premises. As a means of inducing proper 
amounts of coverage, coinsurance was considered but dropped in favor of mak- 
ing the amount of contents insurance automatically a certain percentage of the 

The Weekly Underwriter (November 18, 1950), Vol. 163, No. 21, pp. 1135, 1138, 1139. 
9The Eastern Underwriter (June 8, 1951), Vol. 52, No. 23, p. 20. Proceedings of The 

National Association of Insurance Commissioners, 1951, pp. 520-522. 
lo MPIRO--Dwelling Committee Minutes--November 8, 1951. 



20 IIOMEOWNERS--THE FIRST DECADE 

building insurance. There was to be a minimum amount on the building and 
coverage above this minimum was to be available only in round figure 
brackets. Deductibles were to follow the practices of the components initially 
although consideration was to be given to the desirability of an across-the- 
board deductible. The initial cfforts were to be aimed at developing a contract 
for the owner-occupied dwelling. The first thought was to provide an annual 
rate and it is interesting to note that the committee felt that the majority of 
companies secmed in favor of a continuous policy. Insofar as rating was 
concerned, the best initial approach was considered to be a buildup of rate 
by components, considering the rates on the various perils when covered 
separately, adjusting for any truly demonstrable saving in expense and arriv- 
ing at tables of indivisible rates or premiums. While details of any statistical 
plan were deferred, it was agreed that such a plan should attempt to relate 
loss cost to exposure and should maintain loss information by cause. 

Following a series of fifteen meetings plus many hours of effort between 
meetings (and materially assisted by subcommittees made up of underwriters, 
accountants, statisticians and qualified actuaries from the member companies 
of the Committee),  the Dwelling Committee by June 1952, had reached 
the point where it could submit a definite report recommending a compre- 
hensive policy form with rates, rules and statistical plan together with a 
request for permission to develop a more limited (basic) policy. 1L These 
policies were to cover on a named peril basis for a single premium with a 
single expiration date "the normal hazards encountered by a person who owns 
his own home and lives in it." They were designed for the mass market rather 
than the "carriage trade." The reasons given for choosing the named perils 
rather than "all risks" approach were that "all risk" necessitated too large 
a premiuna for ready saleability and that the Committee wished to avoid 
some of the difficulties of the personal property floater field. After establishing 
the named perils policies, the Committee did wish to consider developing an 
°'all risk" coverage. 

The "Comprehensive Form" was to cover fire, extended coverage, addi- 
tional extended coverage and theft on both real and personal property asso- 
ciated with the principal residence as well as comprehensive personal liability 
coverage and medical payments. The policyholder was to be required to take 
all. the perils provided. Amounts of coverage were to be mandatory with 
premiums stated for bracketed amounts of coverage with the key figure being 
the amount of coverage on the dwelling ranging from $8,000 to $50,000. 
Additional property coverages (all stated as percentages of the dwelling 
amount) were to be 10% on appurtenant private structures, 40% on house- 
hold and personal property on premises, 4% on household and personal 
property off premises (subject to $1,000 minimum) and 20% additional 
living expenses. Comprehensive personal liability and medical payments 
limits were to be $10,000 and $250 respectively with increased limits optional 
for an additional premium. The "Basic Form" was to be the same as the 
Comprehensive except for eliminating additional extended coverage and the 
$1,000 minimum on off premises coverage, reducing additional living ex- 
penses to 10% and treating the auxiliary property coverages other than con- 
tents as an optional application of the dwelling insurance. The policies were 

~L MPIRO--Repor t  of Householder's Comprehensive Dwelling Policy Rating Comminee 
- - J u n e  11, 1952. 
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to be written only for a three-year term as a compromise between the lack 
of rate responsiveness in five-year terms and the expense of annual policy 
writing. 

Rating Plan: With respect to rating methods, the Committee felt that when 
the policies had been on the market long enough to provide credible data, 
they might be rated largely on the basis of that experience. However, as a 
starting point they recommended using the cost of the various coverages at 
existing annual tariff rates for bureau companies, adjusted for differences in 
coverage. A term factor of 2.5 was to be used to produce the three-year 
premium, since a study of the distribution of existing business indicated that 
it represented a close approximation to the effective premium level for the 
coverages involved. The premiums thus produced from components were 
then to be reduced 20% for anticipated savings divided equally between 
expenses and losses. The expense savings were based on a comparison of the 
costs of one policy and premium with the several polices and premiums which 
would otherwise be required to duplicate the coverage, with consideration 
having been given to the savings to be realized in the areas of policy writing; 
premium transmittal and collection; checking, accounting and filing; statistical 
premium cards; and premium calculation. The loss savings and improved 
experience were anticipated from better insurance to value, better selection 
of risk (the owner-occupant), reduction of adverse selection by requiring 
coverage of all perils provided at predetermined amounts, and certain restric- 
tions in coverage. After computing premiums for all combinations of com- 
ponent rate classifications, the premiums which were reasonably close were 
to be grouped and rounded to the nearest $3 to simplify the premium chart. 

Premium Computation: Included in the report was a sample premium com- 
putation .giving the details and explanation of the proposed rating method. 
The regular fire, extended coverage and additional extended coverage rates 
were applied to the full building and premises contents amounts. However, 
since fire rates provided ten percent outbuilding coverage, only ten percent 
of the regular rates were applied to the outbuilding limit to cover .the fact 
that the coverage was a separate item of insurance in the package. Similarly, 
only ten percent of the rates were applied to that part (one-half) of the addi~ 
tional living expense already provided in the fire rules, while the full rates 
were applied to the remainder. The 100% blanket residence theft rates were 
applied to only 20% of the contents amount (subiect to a $1,000 minimum 
amount). For  the off premises coverage the tariff fire and allied lines rates 
were applied to the difference between ten percent of the premises contents 
amount (the coverage contemplated in the fire rules) and the $1,000 mini- 
mum limit incorporated in the policy. The rate for theft away from premises 
without coverage in autos was applied to the full off premises limit. The 
charge for liability coverage was the regular comprehensive personal liability 
premium. Only one-tenth of the tariff charge for residential property of others 
in the custody of the insured was included since this exposure applied for the 
average insured only for brief periods of time such as while traveling or on 
vacation rental premises. 

lnstalhnent Plan: Because of the relatively large average premium which would 
be developed in packaging the various coverages, an installment payment plan 
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was considered essential. For ease of computation, an installment charge 
of 3 ½  % of the premium was recommended with the installments to be one- 
third of the premium plus 10% at inception and one-third at each of the two 
subsequent anniversaries. 'To fit in with this plan, all basic premiums were 
rounded to $3 as mentioned above. 

Credit [or Existing Insurance: Recognizing that prospects for the package 
would be likely to have existing policies for one or more of the coverages, 
the Committee considered the credit to be given for such coverage. It strongly 
recommended that existing insurance be cancelled as the simplest and most 
economical answer to the problem. To provide for those cases where there 
were good reasons for not cancelling, it was suggested that credit be allowed 
on the basis of 80% of the unearned tariff premiums for certain existing 
insurance. By applying the 20% package discount to the premium credit, 
the credit would, of course, be less than the return premium available under 
short rate cancellation of such existing insurance. 

Statistical Plan: Finally the report included a statistical plan. This plan pro- 
vided for the premium to be reported on an indivisible basis and classified 
as to policy form, additional liability coverages, state, construction, protec- 
tion and rating zone. Term, expiration and dwelling amount were to be shown 
and losses were additionally to be coded as to cause, coverage and deductible 
or size. 

Background Studies: Certain of the rating considerations leading up to the 
Committee's June 1952, report are covered in the published minutes and 
indicate the thorough manner in which the Committee arrived at its recom- 
mendations. For example, in arriving at the charge for the on premises theft 
component, only 20% of the on premises contents limit was used (subject 
to a $1,000 minimum amount) .  However, before agreeing on this procedure 
the Committee considered the value of the elimination of mysterious dis- 
appearance, the value of the theft exposure involved for the amounts above 
those on which the premium charge was computed (based on a study of 
theft claims paid by an individual company) and the value of the addition of 
a limited unattended automobile cover. Since the evaluation of these items 
produced a final premium only one percent less than the standard tariff rates 
it was decided to use these standard rates without modification. Before decid- 
ing on the installment plan, two other plans were also considered. 1~ 

Homeowners A and B: Following their report to the organization, the Dwelling 
Committee proceeded with preparations for actual filings. One of its first 
decisions was to use the now familiar designations "Homeowners Policy A"  
and "Homeowners  Policy B" in place of "Basic" and "Comprehensive." This 
was decided on for reasons of simplicity and ease of reference and also with 
the further development of a Homeowners series in mind. It  was then decided 
that the only basic dilterences between Policies A and B would be that A 
would not include additional extended coverage and would have only 10% 
of the building amount as the additional living expense amount. The other 
limitations of A which had originally been recommended were discarded 
because they did not seem justified by the relatively small reductions they 
would produce in the premiums. 

lz MPIRO--Dwelling Committee Minutes--February 13, 28 and 29 and April 15, 1952. 
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The "Floor" Plan: A problem which was encountered at about this point in 
the development of the filings was the realization that the rating plan pro- 
duced premiums which in some of the higher premium groups were less than 
that charged for the specific fire and allied lines coverages in the package. 
Two distinct views were expressed in this connection. One was that a "floor" 
should be built into the rating plan so that no premium should be less than 
that charged for the specific fire and allied lines coverages plus a percentage 
load. The other view was that, since the rating plan was developed step by 
step and accounted for all exposures, comparisons with other rating structures 
were irrelevant. After discussion, the first view prevailed and the rating plan 
was modified to provide that the premium developed by the Homeowners 
rating procedure should be increased where necessary so as to exceed in all 
cases the premium for specific Ore and allied lines coverages? 3 

With all the major rating decisions behind them the Dwelling Committee 
was finally ready in the summer of 1952 to proceed with the filing of the 
formal Homeowners program. The filings were initially restricted to a rela- 
tively small number of states selected because of their location and importance 
in order to permit experimentation under various conditions. During the 
month of October 1952, the Homeowners A and B policies were put into 
effect in the states of California, Colorado, Delaware, and Pennsylvania. 

Revised Statistical Plan: Shortly after these filings the Dwelling Committee, 
along with consideration of additional individual state filings, undertook a 
re-evaluation of its originally proposed statistical plan. In the interests of 
simplification and reduced handling and processing costs, a revised statistical 
plan was proposed which dropped the information necessary for development 
of policy year data. It also reduced the digits required to report policy form, 
policy amount, construction and protection from seven to three and the 
cause of loss digits from four to one. 

Status--1953: By the end of 1953, the Homeowners A and B policies were 
in effect in at least nineteen states. While this left many states where the policies 
were not yet available, the Homeowners had not only arrived but was really 
rolling. One company had, by this time, already written over four million 
dollars in Homeowners premiums. 

INTERBUREAU AND THE CDP 

While this paper is concerned with rating and other aspects of the "Home- 
owners" package, we must recognize that this package did not initially meet 
with complete acceptance within the industry and was, in fact, actively 
opposed by an influential group which disagreed with handling the multiple 
line dwelling policy as a new kind of insurance on an indivisible premium 
basis. A group of stock companies formed the Interbureau Insurance Advisory 
Group to develop packages which could be filed jointly by the rating organ- 
izations responsible for the several components. The group developed in 1954 
the "Comprehensive Dwelling Policy" which first became effective in Con- 
necticut on August 18, 1954.14 This policy, better known as the "CDP," was 

13 MPIRO--Dwel l ing  Committee Minutes--July 24 and August 1, 1952. 
l '~The National  Underwriter (May 13, 1954), Vol. 58, No. 19, pp. 1, 26, 27; The East- 

ern Underwriter (August 6, 1954), Vol. 55, No. 32, p. 20. 
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designed for the same insured as the Homeowners--namely the owner occu- 
pant of a one or two family dwelling--but was on a named peril divisible 
premium basis. To qualify for the premium discounts in the rating plan, 
certain minimum requirements had to be met, including the purchase of at 
least three coverage groups--fire and allied perils coverage on dwelling and 
contents, premises theft coverage and comprehensive personal liability cover- 
agc. Coverages available on an optional basis included off" premises theft, 
theft of specific items on a scheduled basis, specific glass coverage and a 
named perils personal property floater, with premium modifications applicable 
to the required coverages extended to these optional coverages. Other mini- 
mum requirements were 80% insurance to value for fire insurance and 30% 
insurance to value (subject to a $1,500 minimum amount) for on premises 
theft. 

This policy was intended to have a high degree of flexibility, with no per- 
centage or mandatory relationships between the various coverages, leaving 
the insured relatively free to purchase amounts of insurance in any one 
coverage group to fit his personal needs. With this emphasis on divisible 
premiums, optional coverages and optional amounts, the CDP was in a sense 
an approach to packaging exactly opposite to that incorporated in the Home- 
owners policy. 

The CDP took an important place in the multiple line picture. Some 
measure of the influence of its adherents can be gained by listing the members 
of lnterbureau at the time of the first filing. They were Aetna Life Group, 
America Fore Group, Atlas Group, Caledonia Group, Century Insurance 
Company, Commercial Union Group, Crum & Forstcr Group, Excelsior In- 
surance Company, Hanover Group, Hartford Group, London & Lancashire 
Group, Loyalty Group, New Amsterdam Group, New Hampshire Group, 
North British Group, Ohio Farmers Companies, Phoenix of London Group, 
Royal Exchange Group, Royal Liverpool Group, Scottish Union Group, 
Standard of Detroit Group, Sun Insurance Group, Travelers Group, Union 
Insurance Society of Canton, Ltd., United States Fidelity & Guaranty Com- 
pany, and Yorkshire Group. 

SUBSEQUENT D E V E L O P M E N T S  

Competition: Following the introduction of the Homeowners A and B Policies, 
the dwelling package field was far from static. MPIRO was not operating in 
a vacuum but was being subjected to competitive pressures both from the 
CDP and from the independent market which from 1953 included one large 
insurer '5 who had originally been a member of MP1RO. 

The Floor Plan Revised." One feature of the MPIRO rating plan which in 
practice soon exhibited undesirable effects was the "floor plan." In states such 
as Georgia where there were relatively high fire rates, strict application of the 
floor plan produced premiums so high that the saleability of the package was 
affected. In addition the action of other markets in due course applied con- 
tinuing pressure to this plan but there was considerable opposition to any 
material changes. Finally, after study by a special committee it was decided 

a~ The Insurance Company of North America. MPIRO Special Meeting Minutes, April 
8, 1953. 
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as a compromise to determine the floor p lan  premium by using the tariff 
fire and extended coverage rates on the dwelling and the tariff fire rates on 
the contents.  By fall of 1955 the floor plan was apparently completely dropped 
since the Rating Committee was instructed to work out competit ive premiums 
keeping in mind only maintenance of N B F U  town gradings. TM 

Policy C: Policy C, the third in the Homeowners  series, was introduced by 
the Insurance Company of North America in the fall of 1954. This policy 
was designed to round out the package program by making complete "all 
risk" coverage available in one policy, incorporating the "All Physical Loss" 
form '7 with respect to the building and the Personal Property Floater with 
respect to the contents. It varied from Policies A and B by setting the contents 
amount  at 50% of the building amount  and the minimum liability limits at 
$25,000 with $500 medical payments. The min imum building amount  which 
could be insured was set at $15,000 or almost double the min imum amount  
of $8,000 in Policies A and B. These minimums reflected the anticipated 
needs of the type insured to whom this policy was expected to appeal and 
also represented an effort to avoid some of the problems of the Personal 
Property Floater by a minimum contents amount  of $7,500. The rating 
method used was described as follows: 

Policy C is rated on a base of Policy B premiums plus a loading, which is applied 
on a nationwide basis, for the additional perils covered under Policy C. This loading 
was computed in three steps: (a) the increased charge for the All Physical Loss 
form on the dwelling above the cost of fire, extended coverage and additional ex- 
tended coverage already included in Policy B; (b) the difference in cost between 
a personal property floater for 50% of the dwelling amount and fire, E.C., A. E. C. 
and theft for 40% of the building amount as included in Policy B; and (c) the in- 
creased cost of $25,000 Liability and $500 Medical Payments over $10,000 Lia- 
bility and $250 Medical Payments included in Policy B. As the basic exposures of 
fire and windstorm are included in the premiums for Policy B, this increased cost 
worked out to be almost the same figure countrywide and amounts to $87.00 
for three years, and this is the figure added to all Policy B premiums up to $35,000. 
Above that figure the loading increases slightly to a high of $105.00 for a $50,000 
dwelling, xs 

There were some doubts on the part of individual members  of MP1RO as 
to the wisdom of coming out with this policy, including questions as to the 
adequacy of the profit margin, the confusion that might be created by another 
new package and the possible cleavage in the industry which might result 
from differences over the .jurisdiction of rating organizations. ~° However, by 

1~; MPIRO Executive Committee Minutes, January 14, 1954, September 22, 1954 and 
September 22, 1955. 

~7In 1951 the Fireman's Fund Insurance Company had introduced in California a 
broadened form of dwelling cover (eventually called the special homeowners com- 
prehensive or "SHO" policy) which insured the dwelling against "all physical loss" 
subject to certain exclusions. By the spring of 1954 this form was being used in other 
parts of the cotmtry and was being copied by other companies. In Jtdy 1954, the 
Inter-Regional Insurance Conference recommended the adoption of an "All Physical 
Loss" form for attachment to the standard fire policy, with the resulting coverage 
producing the equivalent of the SHO policy. 
The National Underwriter (November 29, 1951), Vol. 55, No. 48, p. 1; (March 25, 
1954), Vol. 58, No. 12, p. 5; (July 1, 1954), Vol. 58, No. 26, pp. 1 8: 24. 

~SLetter dated November 1, 1954 from Insurance Company of North America to In- 
surance Commissioner, State of Rhode Island. 

~9 MPIRO Executive Committee Minutes, December 20, 1954 and February 18, 1955. 



26 HOMEOWNERS--THE FIRST DECADE 

March 1956, MPIRO was in a position to announce its Homeowners C policy 
with coverages and premiums comparable to those already on the market. 

Tenants: Completing the Homeowners series in approximately its present 
form, Chubb & Son introduced a tenants policy in the fall of 1954. This 
policy was limited to apartment tenants and covered fire, extended coverage, 
additional extended coverage, theft and comprehensive personal liability. The 
off premises limit was set at 10% of the premises contents amount, with 
personal baggage off premises being covered on an all physical loss basis. 
Additional living expense coverage was set at 20% of the premises contents 
amount. A $20 deductible applied to all physical losses except those caused 
by fire. The policy could be written for contents amounts ranging from $1,000 
to $50,000. The only options were for increased liability limits. Rating was 
simple, consisting of a flat annual charge of $25 plus a rate applied to the 
contents amount. This rate was lower for larger amounts of insurance and 
also varied by rating territories within each states ° 

This was followed in 1955 by the tenants program of the Insurance Com- 
pany of North America with separate policies and rates for apartment and 
dwelling risksY 1 The policies, while not identical in coverage, both generally 
duplicated for the tenant the coverage furnished by Homeowners Policy B. 
As with the Chubb policy, additional living expense coverage was set at 20% 
of the premises contents amount but the off premises coverage, while 10% 
of the premises contents coverage, was subject to a minimum amount of 
$1,000. The basic rating approach was to use the premium grouping method 
of Homeowners with a minimum number of territories and groups in each 
state. 

Effective March 15, 1956, MPIRO came out with its tenants facility. 
Rather than using a separate policy, coverage was furnished by means of a 
form designed to be attached to the regular Homeowners Policy B with the 
coverage being comparable insofar as possible to that policy. The minimum 
premises contents amount available was $4,000. The premium chart format 
was very similar to that in general use today with premiums shown for 
various rate intervals and contents amounts. The chart was entered using 
the tariff fire and extended coverage rates applicable to the risk. 

Broadened Coverages and Rate Changes: During the period from 1952 to 
1956, in addition to the development o[ the above packages there was also 
considerable activity with respect to available coverages. In Pennsylvania, 
for example, the first M P I R O  A and B policies had a mandatory wind deduc- 
tible. However, this deductible was optional in the component fire policy and 
full coverage was available in other dwelling packages.. As a result, MPIRO 
found it necessary by July 1953 to put its deductible on an optional basis. 
Gradually other changes were made to make the Homeowners more flexible 
with the changes in some cases having been initiated by independent com- 
panies and in other cases by MPIRO. In March 1955 the Special Building 
Endorsement providing "all physical loss" coverage on the dwelling was made 
available for attachment to Policy B. In the spring of 1956, provisions were 

20The National Underwriter (September 30, 1954), Vol. 58, No. 39, pp. 2 & 33; The 
Eastern Underwriter (October l, 1954), Vol. 55, No. 40, pp. 16 & 21. 

21 The National Underwriter (February 9, 1956), Vol. 60, No. 6, pp. 2, 30, 31. 
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made for purchasing additional contents coverage on A and B. Odd amounts 
of insurance were permitted by interpolation of the premium chart, with 
this change having been brought about largely because of the insistence of 
mortgagees on specific amounts of insurance. Later in the year, B policies 
were available with the broad form perils built in replacing the more limited 
additional extended coverage perils and with the deductible applicable to 
certain of the broad form perils on an optional basis. 

Also during this time there were a number of premium changes, many 
reflecting changes in the component rates. Others, however, were the result 
of the competitive situations, with MPIRO responding to the pressure of 
both the independent market and increases in discount in the CDP program. 

Homeowners and the CDP: While the CDP was introduced as an alternative 
to the Homeowners Policy, it was not long before its companies were writing 
both forms. By 1955 lnterbureau had set up its own Homeowners statistical 
plan and during 1955 companies serviced by that organization wrote over 
sixteen million dollars in Homeowners premiums, using filings made on their 
behalf by the various state rating organizations. This sixteen million was a 
very sizeable figure, considering the fact that only forty-three million dollars 
in premiums were written by the MPIRO companies who had strongly com- 
mitted themselves to the indivisible package. At the same time, since the CDP 
was actually filed by the rating organizations responsible for the individual 
components, it was available for use by any companies belonging to those 
organizations, including those who also might belong to MPIRO. The result 
was that an increasing number of companies wrote both the Homeowners 
and the CDP, with most companies having adopted this practice by 1956. 

Statistics: Statistical problems were created by the fact that the MPIRO and 
lnterbureau Homeowners statistical plans, while very similar, were not 
identical. Furthermore, neither organization could collect data from non- 
member companies except for the few instances where they had been ap- 
pointed statistical agent by an individual state. The Actuarial Bureau of the 
National Board of Fire Underwriters was brought into the picture and agreed 
to serve as statistical agent for Homeowners business for all stock companies 
subscribing to the Actuarial Bureau as well as members of MPIRO and 
Interbureau. In addition, other stock companies were allowed to report to 
the Actuarial Bureau in accordance with its appointments as statistical agent 
in most states. A uniform statistical plan was drawn up for use by all sub- 
scribers, although items coded under the MPIRO and lnterbureau plans were 
accepted for 1956 because the uniform plan was not issued until March 1956. 
The National Board plan was essentially the same as that used by MPIRO. 
Because the National Board's collection of data commenced with all premiums 
written and losses paid after January 1, 1956 without reference to the effec- 
tive date of the policies involved, they actually included the run off of losses 
on premiums previously reported to the other organizations. As a result the 
National Board did not initially have available the necessary information for 
producing data on an earned premium-incurred loss basis. For  the years 
1956, 1957, and 1958 they did make their compilations available to the rate 
advisory organization for incorporation with its previously compiled informa- 
tion as to premiums in force and losses outstanding so that advisory group 
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was able to produce composite experience figures. Howcvcr, Homeowners 
data was not actually published by the National Board itself until the calendar 
year 1959 results. 

Mtdti-Peril Insurance Conference (MIC): In the spring of 1956, the fact that 
so many companies were finding it necessary to write the packages of both 
MPIRO and Interbureau was creating more and more problems. In May 
MPIRO set up a committee to meet with lnterbureau representatives to dis- 
cuss the possibility of consolidation. The end result of the various ensuing 
discussions and meetings was a definite decision in the fall of that year to 
merge the two groups, with the merger finally being consummated on May 1, 
1957. The resulting organization was the Multi-Peril Insurance Conference 
(bettcr known as MIC) ,  which was intended to act in an advisory and 
research capacity for its members and their rating bureaus. Standing com- 
mittees were established to handle the various areas contemplated and in- 
cluded a dwelling committee. 

The MIC Dwelling Committee: The MIC Dwelling Committee had as its 
initial assignment the development of a single package policy to replace the 
existing Homeowners and CDP, with this package to make maximum utiliza- 
tion of the simplicity of the Homeowners and the flexibility of the CDP. By 
the summer of 1958 the Committee had concluded the initial phase of its 
project and was ready with a program which resembled in many respects the 
old Homeowners program. "-"-' The "new" MIC program included five form 
options which were referred to by number rather than letter. However, Form 
I was equivalent to Policy A, Form 2 to Policy B, Form 3 plus 4 to Policy B 
plus Special Building Endorsement, Form 4 to Tenants and Form 5 to 
Policy C. Options not previously available in the M P I R O - - M I C  program 
were provisions reducing Form I and 2 contents to 30% of the building 
amount and for increasing outbuilding and additional living expense coverage. 
The theft coverage included in Forms 1, 2, 3 and 4 was considered approxi- 
mately the same as the personal theft coverage available in a separate policy 
and charges were provided for approximating broad theft coverage in Forms 
2 and 4 on an optional basis. 

To the extent that existing package experience was credible, it was to be 
ntilized in determining the rate levels under the "new MIC" program. A 
crcdibility table was set up based on premium volume with "seasoning" factors 
for reducing the indicated credibility when less than five years' experience 
was available. However, for the purpose of adjusting rate rclativities with 
respect to town grading, construction, building amount, territory and any 
other rating variables, the individual package premiums were recomputed 
from components using rating methods very similar to those in the original 
Homeowners. While a heavy discount was used in determining these formula 
premiums (the three-year rate was to be 40% off three times the annual 
rate, i.e., 1.8 annuals, except for the Personal Property Floater element of 

=-' That the resemblance was close is illustrated by the following statement of Curtis M. 
Elliott, insurance professor at the University of Nebraska: 

"The 'so-called new homeowners' is not really a combination of the old home- 
owners and the comprehensive dwelling policy as it is so advertised . . . .  It is nothing 
more than a slightly changed homeowners." 
The National Underwriter (October 31, 1958), Vol. 62, No. 44, p. 30. 
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Form 5), they, of necessity, still had to be compared with existing premiums 
in order to determine what further adjustment was required to accomplish 
the rate level change indicated by the experience. An illustration of the 
evolution of this approach is contained in the filing made by the bureau 
companies in New York in the fall of 1961. In this case the component 
annual rates were multiplied by three and then reduced by I/3 rather than 
40% since this produced formula premiums which were fairly close to the 
level in the existing Homeowners program. ~:' 

Probably the most important consideration with which MIC was faced 
was a definite and continuing competitive situation3' In recognition of this 
fact it was contemplated that the rate level would be established on the basis 
of a 54% permissible loss ratio which, with 6% for profit and catastrophes 
and 6% for loss adjustment, leaving 34% for all other expenses. These ratios 
were determined on a judgment basis, with the 34% expense ratio presuma- 
bly being selected as the maximum the MIC companies could allow without 
losing still more ground to increasing competition. That the expense ratio 
was not developed from actual experience can be seen by referring to Exhibit 
II which shows stock company expenses of approximately 42% in both 
1956 and 1957. 

The 1958 Statistical Plan: In connection with the "new" program, the Na- 
tional Board put into effect a "1958 Statistical Plan" to provide for the 
separate compilation of business under this program. In addition to assign- 
ment of a separate major peril code, provision was made for segregation of 
the Form 3 plus 4 business (the old B plus Special Building Endorsement) 
and also the reporting of business by rating zone, a feature of the old plan 
which had never actually been put into effect. 

The "New" MIC Program: The "new" MIC program was put into effect in 
some twenty states between November 1958 and April 1959. However, 
much of the independent market did not follow the program and in fact soon 
acted to re-establish their competitive advantages by reducing premiums and 
broadening coverages insofar as the named perils packages were concerned. 
With respect to the C Policy (many of the independents chose to continue 
using the original letter designations for the packages), one company sought 
to avoid increasing the already high premium level by incorporating a so- 
called "full" deductible applicable to all physical damage perils other than 
fire and lightning. The deductible amount was $100 and, on an optional 
basis, could be reduced to a $50 deductible. 

The !'New, New" MIC Program." With competition continuing in spite of its 
new program and generally reduced premiums, MIC discontinued further 
filings, restudied the situation and came out with what was inevitably dubbed 
the "new, new" program. This program first became effective in Indiana on 
August 31, 1959. In addition to generally lower premiums for equivalent 
coverage, the principal change was to adopt the mandatory "full" deductibles 

._,a Exhibit  "D"  a t tached to filing dated N o v e m b e r  22, 196l which was submi t t ed  to 
New York Insurance  Depar tmen t  by New York Fire Insurance  Rat ing  Organiza t ion .  

74 T he  letter submi t t ing  the N o v e m b e r  22, 1961 New York  Fire Insurance  Rat ing  Or-  
ganizat ion filing emphas ized  this s i tuat ion with such c o m m e n t s  as " . . . .  unde r  
present  compet i t ive  condit ions . . ." and  " . . .  bureau  compan ie s  have not  been com-  
peting successful ly  in the H o m e o w n e r s  market  . . . .  " 
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of $50 or $100 on Form 5 and an optional $50 "full" deductible on the other 
forms. The reduced premiums were undoubtedly influenced by the moves 
of other companies but also must have taken full advantage of the increased 
credibility created by the availability of more complete premium and loss data. 

Inter-Regional: While not of particular concern insofar as rating is concerned, 
mention should be made of the fact that, effective February 1, 1960, there was 
a merger of the various fire rate advisory organizations, as a result of which 
MIC was merged into the Inter-Regional Insurance Conference. However, 
this appears to have had no effect on rate advisory and research procedures, 
with the former MIC organization continuing to function as a department 
within Inter-Regional. 

Individual Company Changes: While there have been subsequent changes 
in premiums and some modifications of the liability coverage, for the industry 
(at least that part of it represented by the rating bureaus) the general Home- 
owners picture through 1961 has remained as it was with the advent of the 
"new, new" program. Individual companies in the independent market, of 
course, continue to be a strong factor in the overall picture and have intro- 
duced procedures whose effect on the industry cannot yet be fully measured. 
The merit rate principle so popular in the automobile field was put into effect 
in Massachusetts in December 1958 by one company with a 10% credit 
allowed on renewals, where the expiring policy had been claim free. This 
feature has been adopted in other states and by other companies. Several 
companies have also adopted economy type packages including such features 
as continuous policies, direct billing, machine policywriting and premium pay- 
ment options more frequent than annual. One company has included in its 
Homeowners program a Tenants C comparable to Policy C with this package 
also now available on an industry basis in Texas. These are all indications 
that the Homeowners field is far from static and can be expected to continue 
to change. 

C O N C L U S I O N  

The Past: The Homeowners package has been subjected to almost continuous 
pressures of various types from the time it was first introduced. However, 
a review of the early filings and other material reveals that there has been 
startlingly little change in many of the basic concepts which at that time 
seemed so controversial. The fixed percentage relation of contents amount to 
building amount, the indivisible premium, the breakdown of losses by cause 
and the minimum set on building amount are still features of the policies 
today. The original package discount and the furnishing of burglary limits 
equal to the full contents with the charge based only on a percentage of the 
coverage have not only been justified but seem like very modest estimates 
compared with those in effect today. The position that the package premium 
level should be adjusted on the basis of its own experience is an established 
practice, with bureau companies having indicated that an annual review of 
such experience is a basic part of their rating program. 

In addition to the basic principles which the Homeowners package estab- 
lished for itself, its development has had important effects on other segments 
of the business. Its very introduction required in many states the upsetting and 
amending of long existing rating and filing practices---easing the way for 
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further valid changes in such practices. Such features as the premium pay- 
ment plan and grouping of premiums led to or eased the way for simplified 
premium installment plans, modification of the term rules and simplified 
protection gradings for dwelling. The newness of the package encouraged 
independent action and, in some instances, permitted independence for the 
first time because existing organizations had not had an opportunity to preempt 
the field. 

The Homeowners concept can be considered to have stood the test not only 
of time but also of experience. As mentioned earlier, the total industry written 
premium volume in 1960 reached three quarters of a billion dollars, attesting 
to the widespread acceptance of this type package. As shown in Exhibit 11, 
the countrywide experience of companies entered in New York for the period 
from 1956 (the first year Homeowners was a separate line in the annual 
statement) through 1960 has fluctuated somewhat but overall has produced 
operating ratios well within 100%. Thus the discounts and partial charges 
which were an important part of the original rating plans definitely did not 
produce inadequate premiums. 

The Future: With the substantial rate reductions which have been common- 
place in recent years in some parts of the Homeowners line, increasing con- 
cern has been expressed as to the future of personal multiple line business. 
As shown in Exhibit I1, the industry operating ratio for the five years ending 
in 1960 was 94.6% and for 1960 alone was 97 .0%,  with corresponding 
figures for stock companies 96.8% and 98.2% respectively. These figures, 
while indicating a past profit, give small comfort for a future at reduced rate 
levels. However, there are two aspects which shed a better light on the 
situation. 

First, while the "new" and "new, new" programs have resulted in materially 
lower premiums in most states for Forms 1 and 2 ( "A"  and "B") ,  there has 
been a general tendency to overlook the fact that the effective rate level for 
Form 5 ("C")  has been increased by the incorporation of a mandatory "full" 
deductible without fully compensating premium reductions. In some states 
the Form 5 changes were accompanied by an actual dollar increase in pre- 
miums so that the combined effect of the deductible and premium increase 
was a really substantial increase in rate level. Thus, the Form 5 changes acted 
in most instances as an offset and greatly softened the effect of the Form l 
and 2 reductions on the overall rate level. 

Second, the "new" and "new, new" programs contemplate a combined 
loss and loss adjustment expense ratio of 60%. As shown by Exhibit I1, this 
figure has not been reached by any segment of the industry in any year 
through 1960 and, on an overall basis, there is a margin of several points. 
These figures are not adjusted for rate changes but do include an appreciable 
volume of business written under the new programs. However, it should also 
be noted that the new rate levels are predicated on an allowance of 34% 
for expenses other than loss adjustment. Thus the stock companies on the 
basis of actual experience can look forward to operating on a non-profit basis 
unless they reduce their expenses. ~ 

._.5 When'the three leading independent stock companies are subtracted from the stock 
totals in Exhibit I[, the expense ratio for the remainder increases by over a point and 
would produce an actual loss with a 60% loss and loss expense ratio. 
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No review of the Homeowners picture would be complete without point- 
ing out that, while the policies have been a success on an overall basis, there 
has been a marked variation by policy form. This is clearly illustrated by 
Exhibit Ill. The most troublesome has been Policy C (Form 5) and, as 
shown above, strong steps have been taken to improve the situation via 
premium increases and coverage reductions. In addition, most companies 
have adopted increasingly stringent underwriting requirements. However, 
it will also be noted that year after year Policy B consistently has shown 
higher loss ratios than Policy A, with the difference ranging from three and 
one half to almost eight points. A partial answer is indicated by the "New 
Basis" results shown in Exhibit IV, where Form 3, the equivalent of the old 
Policy B with Special Building Endorsement, is showing decidedly poorer 
experience than Form 2. Form I (the old "A")  is nevertheless still showing 
the best results of all the forms. On the basis of the early results under the 
new program it would appear that some increase is required in the price 
differential between Forms 1 and 2 with increases also being made in the 
specific charges for the Special Building Endorsement. While progress had 
been made with Form 5, the same early results indicate a complete solution 
has not been reached. The 58.2 loss ratio does reflect full coverage business 
written under the first phase of the new program but at the same time has 
no allowance for unreported losses. 

Homeowners is here to stay but, as with any line of insurance, there are 
and will be problems. Under the pressures of competition, premiums have 
been reduced and there is no indication of a situation developing whereby 
premiums will become excessive or have any "fat." At the same time there 
is no indication that losing money has become fashionable and rates will 
inevitably go up (or expenses will be cut or both) if there are clear indica- 
tions of unfavorable experience. In the process of growing in the short space 
of ten years to an annual premium volume of three quarters of a billion 
dollars, Homeowners has had an interesting and profitable past. Its present 
importance from the premium volume standpoint will force continued careful 
consideration of its rates and coverages with the result that its future is 
bright both as to interest and profit. 
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Homeowners Written Premiums (I) 

1950 $ 30,000 (2) 
1951 777,0oo (2) 
1952 1,317,0o0 (3) 
1953 2,906,000 (3) 
1954 15,587,000 (3) 
1955 83,490,000 (4) 
1956 178,912,000 (5) 
1957 240,680,000 (5) 
1958 3h4,710,0o0 (5) 
1959 522,604,000 (5) 
1960 ?63,765,000 (5) 

(I) All forms including predecessors of A, B and C. 
(2) Written by Insurance Company of North America. 
(3) Combined figures of MPIRO and Insurance Company 

of North America. For MPIRO, 10% of 1952-1953 
total allocated to 1952 and 90% to 1953. 

(4) National Underwriter (April 4, 1957), Vol. 61, No. 14, p. I 
(5) Stock and mutual companies from Best's Aggregates and 

Averages. 



Exhibit II 

Stock 

Net Premiums 
Written 

1956 139,139,641 63,166,651 
1957 179,490,O33 121,158,639 
1958 256,212,251 191,190,690 
1959 37!,597,715 264,885,314 
1960 538,551,O56 389,641,231 

1956-1960 1,484,990,696 i,O30,O&2,525 

Mutual 1956 27,385,465 
1957 39,153,903 
1958 53,308,365 
1959 79,943,352 
1960 107,949,357 

1956-1960 307,7&O,~42 

Ad,Prem. coop. 1956 ~/~5,662 
1957 713,582 
1958 1,12~,229 
1959 1,637,905 
1960 2,282,214 

1956-1960 6,203,592 

Reins. Co. 1956 4,123,295 
1957 7,131,052 
1958 10,169,242 
1959 21,288,842 
1960 28,691,291 

1956-1960 71,403,722 

Total 1956 iZi,O�&,O63 
1957 226,&88,570 
1998 320,814,O87 
1959 474,467,814 
1960 677,473,918 

1956-1960 1,870,338,452 

Countrywide Homeowners Experience i~6-i~60 (i) 
Loss & Other Total 

Loss & Loss Othqr A~q,& GeD�ral Comnl,&Ta4(es LOs~. Adj. Exoenses Opera- 
Net Premiums Adj. Exp. Ratios to Ratio to Ratio Ratio Line 

Earned Ratio to Earned Ea[ned ~Itten Writte n to Ea, to Wr. P~tio 

57.1 28.1 12.8 29.3 57.1 i2.1 99.2 
58.4 18.6 12.6 29.3 58.4 &l.9 1OO.3 
56.9 15.7 11.7 29.3 56.9 &l.O 97.9 
51.8 15.7 11.2 28.4 51.8 39.6 91.& 
58.7 15.6 ]-1.3 28.2 58.7 39.5 98.2 
56.5 16.8 11.6 28.7 56.5 &0.3 96.8 

12,978,477 &5.2 Ai.7 19.8 17.5 &5.2 37.3 82.5 
27,O62,&58 ~7.1 27.8 19.2 18.5 &7.1 37.7 84.8 
42.133,763 46.1 21.0 16.6 19.4 46.1 36.0 82.1 
60,766,880 42.8 19.9 15.1 20.3 ~2.8 35.& 78.2 
86,146,611 53.3 19.4 15.5 21.8 53.3 37.3 90.6 

229,O88,189 48.O 22.1 16.4 20.2 48.O 36.6 84.6 

178,770 48.9 42.0 16.8 8.2 &8.9 25.0 73.9 
455,268 45.9 27.8 17.7 10.8 &5.9 28.5 7&.& 
780,8~5 &9.2 24.2 16.8 11.6 49.2 28.& 77.6 

1,179,909 52.5 22.7 16.& 13.3 52.5 29.7 82.2 
1,776,O43 57.2 20.4 15.9 15.2 57.2 31.1 88.3 
4,370,826 53.0 23.& 16.5 13.O 53.0 29.5 82.5 

1,909,495 46.0 5.8 2.7 39.6 46.0 il.9 87.9 
4,743,4]4 &8.5 4.3 2.9 39.4 48.5 42.3 90.8 
7,589,135 46.3 3.9 2.9 39.5 46.3 &2.4 88.7 

15,216,330 &8.8 3.0 2.1 40.O 48.8 42.1 90.9 
21,967,614 58.3 3.0 2.3 40.7 58.3 43.0 101.3 
51,425,988 52.4 3.4 2.4 40.I 52.& &2.5 9&.9 

54.8 29.8 13.6 27.6 5~.8 41,2 96.0 
56.1 19.8 13.& 27.7 56.1 41.1 97.2 
54.7 16.3 12.~ 27.9 5&.7 &0.2 9L.9 
50.1 15.9 11.5 27.5 5o.1 39.0 89.1 
57.7 15.7 11.6 27.7 57.7 39.3 97.0 
54.8 17.2 12.1 27.7 ~.8 39.8 94.6 

published by the New York Insurance Department. 

78,233,393 
153,&19,779 
241,69&,&33 
342,O~8,424 
499,531,499 

1,31~,927,528 

(i) Developed from the Lo~e and Expense Ratio Tables 

o 
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Dn 
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p 
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Homecwners Count*'y-~dde FLYperience By FoR 
"Old Fasis" (I) 

Ex~hJ b~ t ]I] 

Inception 
Tot.through 1955 89,380,361 18,519,&L6 9,373,947 50.6 

1956 152,288,O~3 60,7~1,801 32,116,913 52.9 
1957 195,143,783 I1&,923,2~9 67,738,787 58.9 
1958 248,800,705 186,675,290 99,088,200 53.1 
1959 296,134,50(9 272,O~9,267 I12,255,399 41.3 
1960 202,222,767 285,506,5&I 131,538,855 46.1 

Total 1.203.970.159 93R.385,644 45[,.J12,101 ~8.2 
(I) Experience of stock companles under National PoaI,~ of Fire Underwrlte:s "1956 S£at~s- 

Plan" and eerller statistical plans. Developed from figures compiled by Multi-Perll 
In~urgnce Conference, In ter-Re~ionaI Innmrance Conference and Actnariel Bureau of 
~lat~onal Board of Fire Underwriters. 

(2) No adjustment has been made to rcf]ect rate chanties. 

(3) Figures do not include any a]]o~mnce for incurred but not repox, ted losses. 

Wrltten karned L o s s e s  Earned-Incurred 
Inception P r e m i X . )  Premiums incurred (3) Ratio 

A Through 1955 26,&58,911 6,582,288 2,937,233 44.6 
1956 35,562,702 15,150,144 6,&5&,570 &2.6 
1957 L8,835,895 27,392,010 11,206,483 A0.9 
1958 62,961,871 44,579,090 17,935,198 A0.2 
1959 68,559,99& 6&,983,161 2],835,629 33.6 
1960 &l,983,138 66,112,703 2A,859,595 37.6 

Total 28~.362.511 224.799,396 R~ ~ ?~e ........ ,:-- ~ 7 . ?  ., 
Inception 

B Through 1955 41,979,330 9,608,O15 4,937,O49 51.L 
1956 6&,352,103 27,607,6&A 12,755,558 46.2 
1957 93,998,42A 51,853,581 24,606,&60 47.5 
1958 135,995,527 88,493,126 42,339,029 47.8 
1959 15&,CSS,864 136,379,754 51,194,509 37.5 
1960 114,022,902 I49,256,026 63,326,883 42.4 

TotaI 604.437.]50 ~,6~,19S,146 199,159.488 ~ ,0  
"Inception 

A&B Through 1955 68,438,241 16,190,303 7,874,282 4R.6 
1956 99,91&,805 42,757,788 19,210,12~ &&.9 
1957 I&2,~34,319 79,2L5,591 35,812,943 45.2 
1958 198,957,398 133,072,216 60,274,227 .45.3 
1959 222,648,858 201,362,915 73,030,138 36.3 
1960 156,006,040 215,368,729 88,1~6,47~ &O.9 

Total 888,799,661 687,~97,~42 28~,~88,196 &l.) 
Inceptlon 

C Through 1955 20,942,120 2,3~9,1~3 1,499,665 6&.4 
1956 &9,811,858 17,640,238 12,609,095 71.5 
1957 47,716,359 33,781,927 30,927,7~9 91.6 
1958 63,O50,323 49,510,219 36,855,O15 74.4 
1959 6&,914,352 64,137,282 35,980,853 56.1 
1960 39,&16,420 62,161,943 39,25i,~06 63.1 

Total 2~5.851.1,32 22o,560,752 157.123.823 68.~ 
Inception 

Ten.Through 1955 - 
1956 2,561,380 313,775 297,690 94.9 
1957 4,593,105 I,~95,781 998,055 52.6 
1958 6,792,984 &,O92,P55 1,958,958 &7.9 
1959 8,571,290 6,549,070 3,24&,408 49.5 
1960 6,800,307 7,975,869 &, 100,971 51.& 

Total 29,~19,066 20,827,~50 IO,600,082 ~0. 9 
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Homeowners Countr~ide hxpcrience i~ For~,~ 
'q~ew Basis" (I) 

PLx hi|,i t JV 

~rned 
Written Earned Los se s Incurred 

Form i ("A") 1958 37,500 -- 25,217 -- 
1959 23,573,O16 h,&66,512 1,759,493 39.A 
1960 70,45A,3~8 27,533,803 13, ~5,378 47.& 
Total ~A,064,?O 4 32,000, 31~ iA. 830. 088 46.3 

Form 2 ("B") 1958 137,135 -- 33,668 -- 
1959 42,701,155 8, iA5,119 3,527,009 &3.3 
1960 133,875,875 5&,733,839 28,596,920 52.2 
Total 176,71&~16 § 62,878,9~8 ~2.157.5~7 51.1 

Form3 ("B+") 1958 109,546 -- 31,280 -- 
1959 14,939,1A6 3,183,290 1,869,666 58.7 
1960 78,998,137 25,132,88& 1&,~85,792 58.0 
Total 74,O46,827 28,316,174 16,486,7~8 ~8.2 

Forms i, 2, 3 ("A&B") 1958 284,181 -- ~0,165 -- 
1959 81,213,317 15,79&,921 7,156,168 &5.3 
1960 283,32S,400 107,400,526 56,228,090 52.A 
Tobal 364,82~,8~8 123,17~,447 63,474,42) ~i.~ 

Form & ("Tenants") 1958 9,30~ -- 1,239 -- 
1959 2,/J~7,898 &56,~81 256,793 56.3 
1960 iO, 291,&83 3,510,766 i,~45,629 55.& 
Total 12.748.68§ 3,'267,247 2,20~,661 ~.~ 

Form 5 ("C") 1958 3,3&8 -- 436 -- 
1959 8,973,062 1,46&,61A 732,302 50.0 
1960 15,185,213 7,222,17& 4,326,482 59.9 
Total 24,161,62 ~ 8,686j788 ~,O~,220 ~8.2 

Total 1958 296,833 -- 91,840 -- 
1959 92,63A,277 17,716,016 8,1A5,263 46.0 
1960 308,805,096 i18,133,A66 62,500,201 52.9 
Total 401.73&.206 i35.~!&9,A82 70,7~7,304 ~2.1 

(1) 

(2) 

(3,) 

Experience of stock companies reporting to the Actuarial Zureau of National 
Board of Fire Underwriters under its "1958 Statistical Plan". 

No adjustment has been made to reflect rate changes. 

Figures do not include any allowance for incurred but not reported losses. 
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DISCUSSION BY ERNEST T. BERKELEY 

1 had hoped that somebody would write a paper on this subject to put to- 
gether a coherent, chronological record of the chain of the many events in- 
volved in the development and growth of the Homeowners policy, thus pro- 
viding a convenient, informative reference for the person with a casual or 
minimum knowledge of the subject and also the person who may have actually 
played a part in the shaping of this history but who needs a knowledge of 
collateral events to put his contribution in proper perspective. 

Mr. Hunt has written such a paper and has .done an excellent job of it. 
The theme is developed in an orderly manner and is well documented. This 
is another valuable paper for the Society and i am sure it will be appre- 
ciated by a large number of readers. 

Under the section headed "Basic Principles and Support of Rating Plan," 
the paper cites the analysis of expenses made by the Insurance Company of 
North America and included in its Homeowners filing with the Pennsylvania 
Insurance Department on August 11, 1950 to support the discount of 20% 
applied to the sum of the tariff premiums for the component coverages. This 
stirs memories! 

In the "Rating Plan" section of the paper which deals with the rating 
methods developed by the Dwelling Committee (that is the Rating Commit- 
tee) at the Multiple Peril Insurance Rating Organization in the latter part 
of 1951 and the early part of 1952 just prior to the launching of the Home- 
owners policy program, reference is made to the application of a 20% dis- 
count to the sum of the component premiums. Following this there is a brief 
explanation of the reasons for the discount, both as to expense savings and 
loss savings. Many of the details have necessarily been omitted and I thought 
some of them might be of interest. 

On March 6, 1952 the Dwelling Committee of MPIRO through its Chair- 
man, Mr. Bradford Smith, Jr. of the Insurance Company of North .America, 
appointed a Subcommittee of actuaries consisting of: 

Company 
Insurance Co. of North America 

Home Insurance Company 
The Employers' Fire Insurance Co. 

Represented by 
Mr. L. H. Longley-Cook, 

Chairman 
Mr. Arthur Roedel 
Mr. E. T. Berkeley 

This is where I first came on stage in the Homeowners show. 
The Subcommittee was instructed to investigate the question of expense 

savings involved in the issuance of a Homeowners policy on an indivisible 
premium basis and report back. 

In its study the Subcommittee followed the same generat lines as the Insur- 
ance Company of North America did in its earlier an.alysis, that is, dividing 
expenses into three groups for fire, burglary and theft and liability: 

(1) Those best expressed as a constant per policy 
(2) Those best expressed as a percentage of premium 
(3) Overhead on (1) and (2) 

This basic information enabled us to express expenses for fire, burglary 
and theft, and liability as a constant amount per policy plus a percentage of 
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premium and then by combining these indications in the proper proportions 
we were able to arrive at estimated expense figures for the Homeowners policy 
which were necessary for discount determination. 

Each member of the Subcommittee undertook a study of this type for his 
own company for the year 1950 but, due to some unavoidable delays, by 
the time the Subcommittee's report was made it was possible to use the year 
1951 instead. This study was a time-consuming and painstaking job, and 
still a very rewarding one. 

The results obtained by each of us, working completely independently, were 
very similar. 

In our report to the Dwelling Committee, dated May 29, 1952, we did 
not and, in fact, could not recommend a specific discount factor to be applied 
to the sum of the component premiums because of a number of variables 
which we were not asked to evaluate. Rather we recommended certain dis- 
counts which depended on the values placed by the Dwelling Committee on 
the following elements: 

1. Commissions 
2. Provision assumed to be contained in the manual premiums for 

losses and loss adjustment expense 
3. Provision to be made for profit and contingencies 
4. The saving in loss experience (if any) as a result of packaging 

After consideration of all factors the Dwelling Committee concluded that 
the loss savings could be estimated at 10% and the expense savings at 10%, 
thus making the 20% discount referred to in the paper. These figures are as- 
sociated with a 20% commission and a 6% provision for profit and con- 
tingencies. 

The pertinent discount tables as set forth in the Subcommittee's report are 
shown below: 

A. If no saving in loss experience as a result of packaging: 

Commia~'ion 
A ssttmed 

2O% 
25% 
3O% 

Provision in Mannal  Premittms )tot" 
Loss and Loss ,4 djustment Expenses 

50% 55% 

Discottnt 

17% 9% 
9% 0% 
0% 

B. If there is a 5% saving in loss experience as a result of packaging: 

Commission 
Assumed 

2O% 
25% 
3O% 

Provision in Manual Premiums [or 
Loss and Loss A d]ustment Expenses 

50% 55% 

Discount 

21% 13% 
14% 5% 
5% 
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C. If there is a 10% saving in loss experience as a result of packaging: 

Colnmission 
Assumed 

2O% 
25% 
3O% 

Provision in Manual Premhtms /or 
Loss and Loss Adjustment Expenses 

50% 55% 

Discount 

25% 17% 
18% 10% 
10% 1% 
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The total discount figure of 20% as finally agreed upon is the same as that 
arrived at by the Insurance Company of North America two years earlier 
and serves to confuma the soundness of that company's original analysis. 

Several other instances come to mind where a committee of actuaries or 
statisticians was given a special assignment. 

First there was the Actuarial Subcommittee appointed in 1954 to study 
the so-called "Floor Plan" problem in the State of Georgia. As the paper 
indicates, the final decision was to determine the floor plan premium by using 
the tariff fire and extended coverage rates on the dwelling and fire tariff rates 
on the contents. 

Then there was the Statistical Committee appointed ill 1955 to develop 
a Homeowners Statistical Plan for promulgation by the Actuarial Bureau of 
the National Board of Fire Underwriters as statistical agent. 

Finally came the Actuarial Subcommittee appointed in 1958 to develop 
a rating procedure shortly after the consolidation of MP1RO and Interbureau 
into MIC. The essential features of this procedure are given in the paper 
and need not be repeated here. One item that may be of some interest is the 
premium volume required for 100% credibility which the Subcommittee rec- 
ommended be set at $5,000,000 of earned premium. This recommendation 
was not the result of a real study of the problem---due to lack of t ime--but  
was based on the standards then existing in several states. Credibility factors 
for premium volumes less than $5,000,000 were set forth in a special table. 
The so-called "seasoning" factors for reducing the indicated credibility when 
less than five years' experience was available were not part of the report of 
the Actuarial Subcommittee. 

In its report the Actuarial Subcommittee suggested that the problem of 
credibility should be studied more thoroughly at a later date with a view to 
putting it on a more solid actuarial basis but, so far as I know, this has never 
been done. The lack of continuity in Actuarial Committee membership, the 
changing character of the organizations responsible for Homeowners, and the 
gradual maturing of the rate-making procedure have all been contributing 
factors. 

The question of credibility and the treatment of catastrophes in Home- 
owners rate-making, together with some related problems, need actuarial 
study and I am hopeful that, at least when the history of the second decade 
of Homeowners is written, it will include an account of the satisfactory dis- 
position of these items. 

The author of the paper has given a very informative account of the rat- 
ing procedure used initially by the Insurance Company of North America for 
determining premiums on its Homeowners policies but has omitted any de- 
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scription of the method employed by that company to arrive at later rates 
on the basis of actual experience. Perhaps it was felt that the inclusion of this 
material would lengthen the paper beyond reasonable bounds and that a 
separate paper would be a more suitable vehicle. In any case, 1 think that 
such a presentation would be most interesting and would serve to round out 
the history of the first decade. 

[ notice also that no direct reference has been made to commission on 
Homeowners policies, presumably because the expense ratio used in the rate- 
making procedure is of the same indivisible form as the premium. Never- 
theless, it is a factor of great importance--although somewhat variable in 
s ize--and sometime it deserves a place on the pages of history. Maybe, as 
the author seems to imply, this is not the time or the place. Possibly it be- 
longs in the story of the second decade along with credibility and catastrophes, 
after it has been given specific recognition in the making of rates. 
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SIZE, S T R E N G T H  A N D  P R O F I T  

BY 

By LEROY J. S I M O N  

I. INTRODUCTION 

It has seemed almost axiomatic in America that the bigger something is, 
the better it is. There is a natural association of big with strong and of small 
with weak. This has permeated our way of life to such an extent that we 
often accept the conclusion without consideration of the conditions surround- 
ing the specific situation. This paper will statistically test two of our com- 
monly held "truths" in the insurance industry about size, strength and profit. 

Generally speaking, we feel that the larger insurance companies tend to 
be somewhat more efficient. However, many of the larger companies have 
found that the advantage of size in terms of efficiency does not increase with- 
out bound. There comes a point when the size of the unit is simply too un- 
wieldy to be properly handled expediently, and the company begins to break 
its organization down into smaller units. Homogeneous units of a simple 
nature will be decentralized leaving the head office with the more complex 
operations. Ultimately this may lead so far as to create nearly autonomous 
regional home offices. We have also observed that specialty companies, which 
tend to be smaller, have often been capable of producing good, efficient opera- 
tions. Because of these conflicting lines of reasoning, it was felt that an ob- 
jective study of the facts would be worthwhile. 

The first important fact to remember is that while the operating ratio 
(i.e., the sum of the loss ratio and the expense ratio) of a company is com- 
monly used as an indicator of profitability, it can also be misleading. I'm 
sure that if we had the choice between getting the profits of a $10,000,000 
company with a 95% operating ratio or a $100,000,000 company with a 
99% operating ratio we would choose the latter. Ratios, therefore, may be 
deceptive, but in this study underwriting profit only is to be considered, and 
ratios were believed to be the only practical method of studying the profit- 
ability phenomena despite their limitations. Secondly, discussions of size and 
profit are a lmost  always carried out in the context of their effect on rate 
levels and rate competition. Since rates are made  on a basis which uses losses 
and expenses expressed as a percent of premiums,  it is natural to measure 
profitability by a ratio to premium. Finally, we must r emember  that on a 
purely logical basis it can be argued easily that big companies  must be more 
profitable than small companies, since if this were not true, the big company  
would not let itself get big. This is perhaps a corollary of the first point, and 
it sets an a priori limit on the iconoclastic findings of any study. This tacitly as- 
sumes that the profit motive is sufficiently strong and linked to the other ob- 
jectives of the company that  profitable operat ions are necessary to the satis- 
factory operat ion of the organization. Let ' s  hope we never reach a point 
where this ceases to be true. 
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II .  SURVEY OF T H E  F I E L D  

A search of the literature shows that Hedges t made an extensive study of 
the fire operations o[ 58 leading companies licensed in New York. This was 
an interesting study that covered a long period of time and illustrated the 
great overlap in fire expense ratios between large, medium and small com- 
panies. He touched upon the question of profitability only indirectly in say- 
ing that " . . .  such relationship as exists between claims and underwriting 
ratios is direct, not inverse." From the data presented, I 'm  sure that he real- 
ized that "such relationships as exists" between the loss ratio and the ex- 
pense ratio could not be found from the data. The x ~ test shows that the 
weak tendency indicated in the data could very easily have arisen by chance 
from a population in which the correlation was zero and there is a strong 
counter-tendency found in one section of the table. 

Hedges again discussed this subject and amplified it a little in a prepared 
statement before the Senate Antitrust and Monopoly Subcommittee/  In illus- 
tration of the thesis that large companies had lower fire expense ratios, the 
following information was presented: 

Premium Expense 
Company Volume Ratio 

K $ 600,000 50% 
L 1,000,000 47% 
M 4,000,000 45 % 
N 16,000,000 43% 
O 32,000,000 42% 

Using the same source and the same year, it was easy to construct a counter- 
example as follows: 

Premium Expense 
Company Volume Ratio 

K' $ 500,000 39% 
L '  1,000,000 41% 
M'  6,000,000 44% 
N'  16,000,000 46% 
O' 75,000,000 47% 

Harwayne '~ has also studied the relationship between size and expenses. 
He concluded " . . .  even the smallest 'average' company may expect the 
actual expense and profit allowance [in the automobile bodily injury rates] 
to at least cover its actual expenses." But, "It  is apparent that the allowance 
for profit or contingencies is not enough to cover the added costs incurred 

1 Bob A. Hedges, "Evalnation of property insurance companies' expense ratios," The 
Journal o/Insurance, 25, pp. 1-16 (1959) 

• z "Hearings before the Subcommittee on Antitrust and Monopoly of the Committee on 
the Judiciary, United States Senate, 86th Congress, 1st Session, pursuant to S. Res. 
57." Part 2, pp. 1108-1117 (1960) 

3 Frank Harwayne, "Observations on the latest reported stock insurance company ex- 
penses for 1960," Proceedings of the Casualty Actuarial Society, 48, pp. 109-120 
(1961) 
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by the least efficient companies.'" No mention is made of the variation in 
the loss experience among the companies. 

While these studies have considered the expense ratio and its relationship 
to size of company, the opinion is often expressed that as the size of the com- 
pany increases, its control over the loss ratio is decreased. First of all, the 
underwriter loses his intimate knowledge of the geographic area, the types 
of hazards and the individual risks which he is underwriting. Further, in the 
effort to increase volume, underwriting standards are modified and often 
lowered slightly. Underwriters and agents in companies which underwrite 
each risk individually are very familiar with the opposing pressures of pro- 
duction arid quality. Underwriters who do class underwriting are similarly 
pressed to accept new classes or increase lines on old ones. 

Another difficulty with these studies is that they are on an individual com- 
pany basis as contrasted with the fleet basis. This sometimes makes the re- 
sults appear rather distorted or shows somewhat less than the complete pic- 
ture. For example, inter-company reinsurance can produce unrealistic com- 
mission ratios due to ceding commissions. A consolidated fleet report would 
correct this type of problem. 

The previous studies have been on individual lines of business (within an 
individual company) which also carry some special problems into the analy- 
sis. Expense allocations to line of insurance are conducted within the regu- 
latory framework but the assignment to function is much more accurate than 
to line. The very difficult allocation problems will be solved with varying 
degrees of precision by the individual companies, which introduces a dis- 
turbing factor into inter-company comparisons. Then, too, a given size com- 
pany may find itself treated as small in one line but large in another. This 
is undesirable in many ways and precludes reaching meaningful conclusions 
on a company basis. 

lit. SIZE AND PROFIT 

The first study, therefore, was to investigate the combined effect of ex- 
penses and losses on an all-lines fleet basis and its relationship to premium 
size. The raw data was collected under the following conditions: (1)  A com- 
pany or fleet of companies under a common management was treated as a 
single unit and will be rcferred to as "company" hereafter. (2) "Best's In- 
surance Reports" containing 1960 statistics was used. (3) Only companies 
with more than $10,000,000 net written premium were included. (4) Fac- 
tory mutuals, companies whose principal business was reinsurance and com- 
panies whose main line of business was accident and health in an affiliated 

4 When Mr. Harwayne goes on in the same paragraph to question whether the savings 
of the most efficient carrier ought not be passed on to the policyholder, he is express- 
ing the thought which faces every company management. If one devises a very 
efficient method o f  conducting a certain phase of the insurance operation and this 
leads to lowered costs, then management must decide among many alternatives such 
as: (1) reduce the rates; (2) offer broader protection; (3) plow the money back into 
research and development; (4) pay dividends to policyholders; (5) allow surplus to 
increase; (6) increase stockholder's dividends; (7) raise commissions; (8) increase 
expenses through bonuses or higher salaries. As long as the operation of the com- 
panies is to remain in the hands of the owners represented by the management they 
elect, then the decision as to which combination of alternatives to choose must remain 
in the hands of that management. 
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life company were excluded. (5) 'The company profit ratio was calculated 
by subtracting the following ratios from unity: (a)  losses and loss adjust- 
ment expenses to net earned premium; (b) underwriting expenses to net writ- 
ten premium; (c) dividends to policyholders to net earned premium. (6) 
Net written premium was recorded as a measure of size. (7) Surplus to 
policyholders was recorded (in fleet operation it was necessary to properly 
reflect ownership of subsidiary companies).  (8) The ratio of Surplus to Net 
Written Premium was calculated. The last two items are used in the second 
study. 

Applying the first four rules above produced a group of 180 companies 
representing 13.5 billion dollars in premium or approximately 90% of the 
property and casualty industry. "The next objective was to calculate certain 
descriptive statistics on this population. If it is a fact that the profit ratio, 
(5) ,  increases as size, (6) ,  grows larger, then there should be a positive cor- 
relation between these two items. The size of the correlation indicates the 
strength of the relationship. As shown in Appendix A, the correlation be- 
tween premium size in millions of dollars and profit ratio for the entire group 
of companies was only .052. This is such a weak relationship that it would 
be of no value at all in predicting a company's profit ratio from the company's 
size. 

There are times when a true correlation will be masked if two dissimilar 
groups are thrown together. It was natural here to question whether there 
might be a difference between stock and non-stock companies, since their 
methods of operation are sometimes widely different. Correlations here were 
not much better with the stock companies having .042 and the non-stock. 104. 

To  illustrate how meaningless these small correlations really are, a special 
study of the non-stock companies was made to see how well profit was cor- 
related with the last three digits of premium. It will readily be agreed, I 'm 
sure, that the last three digits of premiums should be a random variable and 
thus have a zero correlation with profit. As shown in the appendix, the cor- 
relation for these 72 companies is - - .144.  Thus on this data, there is a closer 
correlation (the minus sign is of no special significance here and only the size 
of the number is important) between the last three digits of premium and 
profit than there is between the first three digits (millions of dollars) of 
premium and profit. This is a rather clear indication that correlations of this 
magnitude have no meaning. 

Pursuing this idea of subdivision a little further, it was noticed that the 
stock company group contained a number of companies that had a rather 
high concentration of business in one line. Therefore, the stock company 
group was divided between multiple line companies and specialized com- 
panies. This latter group includes many cases of what we would not ordinarily 
call a "specialty company" in the sense of writing only one line of insurance. 
However, they tended to specialize or to have their results dominated by a 
single major line of insurance (e.g., Automobile, A & H, Workmen's Com- 
pensation, etc.) constituting 50% or more of their net premium written. Here 
again, the correlations were weak, being .211 for the multiple line companies 
and . 108 for the specialized companies. 

Finally, the multiple line group was subdivided between Group A---com- 
panies who were not members of the National Bureau oI~ Casualty Under- 
writers, and Group B--companies  who were members of the National Bureau 
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of Casualty Underwriters. This division may be considered by some to be 
rather arbitrary since the National Bureau is a rate making organization for 
casualty lines, and these companies include property insurance, workmen's 
compensation and accident and health lines as well  However, there tends to 
be a certain homogeneity of approach within a management group which leads 
it to belong to a number of bureaus if it belongs to one. The Group A cor- 
relation is again very small at .194. To get a clearer picture of this correla- 
tion refer to the Scatter Diagram. On the other hand, the Group B correla- 
tion of .489 is the largest encountered in the study. It can be calculated from 
the statistics in Appendix A that the average premium size of Group B com- 
panies is 161 million which is considerably larger than the average size of 92 
million in Group A. This means that a direct comparison of the two correla- 
tion coefficients is not strictly proper within the context of this study. While 
the .489 figure looks rather large, it must be remembered that this means 
that size only accounts for 24% (that is, .489'-') of the variation in the profit 
ratios. Thus, even among these 21 companies (the most homogeneous group 
in the study) we find that size is of very little value in predicting operating 
results. 

With the four finest breakdowns of the data each indicating a positive re- 
lationship, it would be in order to emphasize what was said at the close of 
Section I. Companies of a larger premium size are naturally expected to be 
more profitable than smaller companies, otherwise we would find many hold- 
ing companies which would establish autonomous managements to operate 
artificially created smaller companies. In other words, big companies would 
not allow themselves to get big. However, we did find the results in agree- 
ment with our logic since the correlations are positive. At the same time, we 
have found that premium size is an almost insignificant factor in determining 
the profit ratio. 
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IV.  S I Z E  AND S T R E N G T H  

Periodically some writer or speaker takes up the banner of the "small" 
company (although we usually find this crusading voice coming from quite 
a different quarter). He exhorts us to beware of this or that change because 
it will hurt the small company. What compassionate listener would not like 
to be protector of the defenseless, champion of the underdog? But is it really 
the small that need the protection or is it the weak? Immediately we can see 
that it is quite a different problem if we speak of weak, declining companies 
who are operating with archaic methods and making unsound management 
decisions. We all know a number of companies which have aggressive, mod- 
ern, competent managements. Some of these companies are small and some 
are large. To test these subjective feelings statistically, my attention turned 
next to a measurement of strength and its relationship to premium size. 

One of the commonly used measurements of a company's ability to with- 
stand adversity is the ratio of the surplus to policyholders to the net written 
premium. Although this does not give a complete picture and contains a 
number of pitfalls, certain precautions were taken in this study to avoid 
some of the difficulties. Only stock, multiple line companies not owned by a 
foreign parent company were included. In this way a relatively homogeneous 
group was obtained and the surplus could be determined for each. This re- 
suited in 54 useable companies. Appendix B presents the statistics and in- 
dicates a correlation coefficient of .154. Here again one of our favorite bal- 
loons is burst. The expected positive correlation is found, but there is cer- 
tainly no significant relationship between size and strength. The small, strong 
company is more than just a convenient ideal to refer to; it is a statistical 
reality. Conversely, the big, weak company is also present and perhaps more 
regulatory attention must be directed to this quarter. Now we see how badly 
we have been misled, because it isn't the small company that needs to be pro- 
tected, it is the policyholder. And he needs to be protected against the finan- 
cially weak company regardless of its size. 

V. C O N C L U S I O N  

In summary then we have observed two important facts. Within the limits 
of the study, we find that no meaningful relationship, exists between the 
premium size of a company and its profitability or between the premium size 
of a company and its strength as measured by the ratio of surplus to net 
premium written. 

A study like this whets the appetite and leaves many avenues open for 
further study. Will different years behave similarly? Was this true prior to 
the S.E.U.A. decision? What about companies under ten million in net writ- 
ten premium? Is there a relationship between strength and profit? 

The economic structure of our industry has not received sufficient atten- 
tion from the actuary. Basic studies of the role of the regulated independent 
company, the operation of combinations of companies and the effects of 
mergers might be of great assistance in our effort to attain a better under- 
standing of the industry and the more effective ways of promoting progress. 
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Appendix A 

X~ = Millions of dollars of Net Written Premium 
Yt -- Profit ratio 
Zt = Last three digits of Net Written Premium 

The subscripts "i" define different groups of companies: 
1 = Stock, Multiple Line--Group A (i.e., not NBCU member) 
2 = Stock, Multiple Line--Group B (i.e., NBCU member) 
3 ~- Stock, Specialized 
4 -- Non-Stock 

12 = Stock, Multiple Line (i.e., combined 1 and 2) 
123 -- All Stock (i.e., combined I, 2 and 3) 

1234 -- All Companies (i.e., combined 1, 2, 3 and 4) 

Number Sum Sum 
ol o/ o/ 

Casex Scores Squares 

X, 47 4,319 1,358,045 Yt 
X._. 21 3,384 1,055,942 Y~ 
Xa 40 1,667 318,125 Y.~ 
X~ 72 3,706 703,044 Y~ 
X~e 68 7,703 2,413,987 Y~_~ 
X,= 108 9,370 2,732,112 Y~= 
X,~,, 180 13,076 3,435,156 Y,~, 
Z, 72 34,097 21,425,759 

S ,ms  o/ 
Cross Products 

X,Ya 5,218.0 
X~Y._. --  1.663.4 
X~Y~ 7,913.1 
X,Y, 7,650.0 
X~Y,~ 3,554.6 
X~=Y~ 11,467.7 
X~,Y~=, 19,117.7 
Z~Y, 29,408.0 

Appendix B 

N u m b e r  Sltnl SLID1 
ol o/ ol 

Cases Scores Squares 

47 2.0 697.72 
21 --43.4 322.60 
40 136.5 2,181.65 
72 90.2 1,730.44 
68 --41.4 1,020.32 

108 95. I 3,201.97 
180 185.3 4,932.41 

Correlation 
Coefficient 

.194 

.489 

.108 

.104 

.211 

.042 

.052 
--.144 

V~ = Millions of dollars of Net Written Premium of Stock, Multiple Line Companies. 
W=--Rat io  of Policyholders Surplus to Net Written Premium of Stock, Multiple Line 

Companies. 
Ni_---- Number of Companies = 54 
"2V~ = 6,517 ~W= -- 38.97 
~Ve= -- 2,280,925 ZW2~ = 34.98 
ZVi_oW~ = 5,198.70 Correlation Coefficient = . 154 
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D I S C U S S I O N  B Y  R O B E R T  A.  B A I L E Y  

Mr. Simon's paper is indeed thought-provoking and raises many questions 
for further study. His study of the relationship between size, strength and 
profit is thorough and is based on data painstakingly compiled in such a way 
as to eliminate the many shortcomings that so often characterize the data used 
in studies of profit by size of company. 

As he mentions, big companies must have some advantage over smaller 
companies or else big companies would not allow themselves to get big. But 
he shows that the advantage from size alone is small and that other factors 
are more important. It is evident that small companies are able to succeed from 
the very fact that all big companies grew out of small companies that suc- 
ceeded. We should take to heart Mr. Simon's point that rather than be so 
concerned with the plight of the small company we should be more concerned 
with the weak company, and that it is the small policyholders that need to be 
protected, not the small companies. 

We all realize that the relationship between size and profit is weak but as 
yet no attempt has been made to analyze the exact nature of this relationship. 
I believe it would be a valuable addition to Mr. Simon's important paper to 
try to develop a mathematical model for the relationship between size and 
profit, a model which recognizes other important factors in addition to size as 
suggested by Mr. Simon. Such a model would enable us to determine how 
much correlation we might expect. 

It is impossible to derive the exact nature of the relationship between size 
and profit because the data at hand is l imited--limited by the fact that there 
are only 180 company groups with $10,000,000 of premium or more. How- 
ever, using general reasoning together with the data in Mr. Simon's paper, I 
would like to propose a formula and then compare the coetScients of corre- 
lation derived from the actual data by Mr. Simon with the expected values 
derived from the formula. 

Let us assume that the profit ratio is the net result of three elements 
1. a factor reflecting the type of company or the type of management 
2. a factor proportional to the premium size and 
3. a factor reflecting the purely random variations in the loss (and even 

expense) ratios. 
Let us express these three elements as follows: 

P - ~  A --F BS -F U~ 
where P is the profit ratio expressed as a percent 
S is the size in millions 
U~ is a random variable, mean = 0, variance = C / \ / S  for each S 
A, B, C are constants for each type of company or type of management. 
The variance of U~ would be expected to be C/S  in the usual statistical 

applications since U~ is the ratio of the profit to the size. But a large company 
is not the same as the sum of several smaller companies because a larger com- 
pany will accept larger risks and uses different reinsurance arrangements. Be- 
cause of this, the variance of the profit ratio decreases more slowly than in 
proportion to I/S. I have arbitrarily chose I / \ / S  because it produces reason- 
able results as pointed out later. 
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Now let us assume we take an infinitely large sample of companies all of 
the same type, and let us also maintain exactly the same distribution by size 
as in each of Mr. Simon's groups. What will the correlation coefficient be in 
terms of A, B and C? 

r p s  - -  - - .  
n n n 

-(V) 
Since A, B and C are constants, 

=A+B s 
n n 

~ P S _ _ A ~ S  .q_ B Z S :  
n n n 

Obtaining the variance of P by parts (the sum of the variances within each 
size plus the variance between the sizes), we obtain 

Substituting and simplifying we obtain 

1 

~U ~ 

It can be seen from this formula that the correlation coefficient would equal 
1.000 if C ~ 0, that is, when there is no random variation in the profit ratios. 
To the extent that C is greater than zero, the correlation coefficient will be 
less than 1.000. 

Now let us let C ~---79. This gives us a standard deviation of the profit 
ratio of ± 5 percentage points for S ~ -  10 million and ± 1.6 percentage 
points for S ~ -  1000 million. These values are about what we would normally 
expect. Let us also assume that B ~ .005. This means that a 1000 million 
dollar company would have about 5 percentage points more profit than a 10 
million dollar company. 

With these assumptions we would obtain the following expected results cor- 
responding to the actual results obtained by Mr. Simon for each of his seven 
groups. (Mr. Simon kindly furnished me the data necessary to calculate 
~ 1 / \ / S .  All the other necessary data is included in his paper.) 
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Correlation Coefficient 

Group ~ I / v ~  Actual Expected 

1 7.40098 .194 .199 
2 2.38759 .489 .252 
3 8.44241 .108 . 0 9 6  
4 13.98084 .104 .107 

12 9.78857 .211 .218 
123 18.23098 .042 .180 

1234 32.21182 .052 .154 

The actual correlation coefficient for any group would vary either up or 
down from the theoretical expected value because of the limited number of 
companies in each group and the resulting lack of steadiness. Furthermore, 
as more and more groups are combined into one big group, the assumption 
that the constant A in the formula is constant becomes less valid and the 
actual correlation would tend to be smaller than the expected value. This is 
what Mr. Simon meant when he said, "There are times when a true correlation 
will be masked if two dissimilar groups are thrown together." The effects of 
this can be seen by comparing the actual and expected values for Group 123 
and for Group 1234. 

There are undoubtedly other formulas which would produce expected values 
just as close to the actual values. The formula proposed in this review is only 
one of many possible ones and was selected on the basis that it was simple, 
reasonable and consistent with the data available. A larger volume o[ data 
would be required to test how accurately the proposed formula describes the 
relationship between size and profit. 

It is hoped, however, that the proposed formula will provide a framework 
within which we can further Mr. Simon's important contribution toward evalu- 
ating objectively the relationship between size, strength and profit. 

DISCUSSION BY CLYDE H. GRAVES 

In summarizing his study "Size, Strength and Profit" Mr. Simon stated, 
"Within the limits of the study, we find that no meaningful relationship exists 
between the premium size of a company and its profitability or between the 
premium size of a company and its strength as measured by the ratio of sur- 
plus to net premiums written." 

I believe this statement will come as a surprise to many as I confess it did 
to me. I think of the Allstate, State Farm, Nationwide, Travelers, Aetna, 
Hartford, Liberty Mutual and Insurance Company of North America as large 
companies, making large profits and being towers of strength, and it comes as 
a shock to learn that there is no meaningful relationship between premium size 
and profitability, nor between premium size and strength. The shock was so 
great that I even calculated some coefficients of correlation myself to check on 
Mr. Simon's statement. 

One item in the expense provisions which I felt would have a definite re- 
lationship to size was "general expense." The larger the company the smaller 
would be the ratio of general expense to premiums. I used the 1961 Loss and 
Expense Ratios published by the New York Insurance Department and cal- 
culated the correlation between "X" and "Y".  With "X" representing net 
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premiums written (countrywide) and "Y",  general expense ratio, the follow- 
ing coefficients of correlation were determined: 

r i j - -where  "i" rcprcsents type of company and "j", line of insurance: 

Type of Company  Line of Insurance 

1 - - S t o c k  l - - F i r e  
2 - - M u t u a l  2 - -Ex tended  Coverage 

3 - - H o m e o w n e r s  
4 - - W o r k m e n ' s  Compensation 
5 - -Genera l  Liability 
6 - -Automobi l e  BI Liability 

The  12 coefficients of correlation calculated are: 

r 11 ---  -.116 
r 21 - -  ..217 

r 12 - -  ..071 
r 22 - ..133 

r 13 ~ - - . 1 7 8  
r 23 -~- - - . 2 7 1  

r 14 ~ - - . 0 7 4  
r 24 - -  .198 

r 15 - -  .025 
r 25 ~ - - . 0 5 0  

r 16 - -  .531 
r 26 - -  .639 

It is to be noted that all the coefficients of correlation are negative, indicat- 
ing that for all lines of insurance and types of company,  the larger the com- 
pany the smaller the ratio of general expense to premiums. However,  only 
for Automobile  BI are the coefficents of any size. 

Other  items of expense, such as taxes, commissions, are directly related to 
premiums and, therefore, it would not be expected that the ratio of these ex- 
penses to premiums would vary by size of company. Loss adjustment expense 
ratios, which are directly related to losses, and loss ratios themselves, would 
not necessarily vary by size of company.  There fo re ,on  reflection, perhaps it 
is not too surprising after all that Mr. Simon arrived at his conek~sion. 

DISCUSSION BY CHARLES C. HEWITT, JR. 

Mr. Simon has been a leading contributor to our Proceedings both in quan-  
tity and quality. It is, therefore, with some regret that 1 report that, in this 
reviewer's opinion, his recent work entitled "Size, Strength and Profit" falls 
considerably short of his other current and earlier efforts. I hasten to assure 
Mr. Simon's reading public that a conclusion to the effect that the author is 
slipping is unwarranted. In this paper Mr. Simon has tackled the unhappy 
job of "unscrewing the inscrutable." " R o y "  comes out second best only be- 
cause of his selection of topic and not for lack of ability or effort. 

In this instance the "inscrutable" consists of two major questions. One, can 
we define what is meant by the terms "size," "strength" and "profit" as they 
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apply to non-life insurers? Two, can we measure each of these three terms? 
With mathematical instincts, Mr. Simon tackles the second question as 

being the juicier of the two. He selects the following measures: 

1. Sizc--net written premiums. 
2. Strength--rat io of policyholders' surplus to net written premiums. 
3. Profit (Ra t io ) - -Uni ty  less the sum of: 

a. loss & loss adjustment expense ratio (to earned) 
b. underwriting expense ratio (to written) 
c. policyholder dividend ratio (to earned) 

Still begging the question of definitions, the author then adapts the semantics 
of his conclusions to fit his chosen measures of size, strength and profit. 

To be fair, had I been the prime mover, I might have done almost exactly 
the same thing. However, as a reviewer with critical responsibilities, I cannot 
accept such convenient definitions of terms without further analysis. 

As respects S IZE: - -ne t  written premiums measure both "sales activity" 
and "amount at risk." Does Mr. Simon mean that the biggest company is the 
one with the most sales or the one with the most at risk? Or neither? What 
about assets? Liabilities? Surplus? Numbers of personnel? Square feet of 
office space? Number of blank forms on hand, or on order? "He's  being ridicu- 
lous?" you say. But am I? You see until we define "size," no measure of "size" 
has significance. The author defines size by o n e  measure and leaves the mean- 
ing to be inferred by the reader. Even his one  measure contains at least two dis- 
tinct inferences (sales activity and amount at risk); the reader of this review 
may supply others. 

As respects company S T R E N G T H : - - I  feel Mr. Simon has hardly scratched 
the surface either by definition or by selection of measure. The ratio of sur- 
plus to net written premiums is a good first estimate, but no more. There are a 
multitude of measures of company strength, most of them interrelated. One 
Boston writer, now glorified in song by our own lyricist, Matt Rodermund, has 
written a whole book on the subject.' I suggest that each of you who works 
for a company ask each one of the following persons what he feels constitutes 
company strength--your:  

I. President 
2. Chief Underwriter 
3. Chief Claims Attorney 
4. Investment Head 
5. Controller 
6. Agency Supervisor 
7. Personnel Director 

And i 'm prepared to suggest that each answer will be right. You would then 
([ trust) conclude, as l do, that company strength is no more capable of 
definition than of measurement. 

Superficially, PROFIT  is easy to define and to measure. The trouble is that 
Mr. Simon doesn't really mean "profit." He's talking about "efficiencyV--at 
least he starts out with "efficiency," but by the end of the paper the word 
"efficiency" is gone and all that's left is, as with the Cheshire cat, the grin. 
Thus the real problem is to define and to measure efficiency, and I 'm not about 

1 "Ftmdamentals of Fire and Casualty Streng~h"--Roger Kenney. 
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to tackle that one in a review. Now the efficiency of separate functions within 
a particular company may be measured, if the goals are clearly established; 
but to have one over-all measurc for all functions applicable to companies 
with differing goals is asking too much. 

Just so I 'm not accused of being naive, let's agree that profit is a common 
goal. Parenthetically, most of you might prefer to qualify this goal so as to 
make it read, "Profit with reasonable stability." My real question, however, is 
"Does underwriting profit constitute a proper measure of success?" 

Company A's primary interest is the production and protection of funds 
for the use of its investment department. 
Company B has an affiliated profitable agency plant for which it must 
provide a market. 
Company C is founded by one or more non-insurance principals to reduce 
insurance purchasing costs. 

Is any single measure going to bespeak the efficiency of these and other in- 
surers? I think not. 

Mr. Simon's immediate predecessors in this area are Messrs. Hedges and 
Harwayne (citations may be found in the original paper) .  All were undoubt- 
edly motivated by a common desire to cast light into a dark, or at best cloudy, 
area. I am sorry to report that each author with naught but honest intentions 
gives us results that are inconclusive at best. To the extent that some persons 
may have been misled by the earlier works, Mr. Simon's paper does serve as a 
thought-provoking counterbalance. 

AUTHOR'S REVIEW OF DISCUSSIONS 

It is a pleasure, indeed, to find such a lively interest taken in this paper. 
This did not come as a complete surprise, because it was recognized that this 
subject could not help but be controversial. 

"The size of a company is much less important in determining its profit 
ratio than is the quality of its management," read the opening sentence of the 
news release on this paper last May. "Small, strong companies are just as 
prevalent as large, strong companies. At the same time, there are weak com- 
panies of all sizes," it went on. This fairly well summarizes the principal 
themes of the paper. The statistical aspects of the paper  lend credence to these 
statements and tend to refute their counterparts which would be that ( l )  
big companies are profitable companies because they are big and (2)  small 
companies have to be protected from the competitive aspects of free enterprise 
because they are weak. 

If we would all agree that we would not use the words "size", "strength" 
and "profit" because they lack precise meaning, then I would be satisfied. But 
since this is not the case and we do use the words in sentences similar to those 
you have just read, I have given them specific definitions in the paper and then 
measured them. Since they are usually compared---one with the o the r - - I  
measured their relationship. Thus, to the person who will agree that the terms 
have no meaning, I will say, "We cannot argue." But to the one who uses these 
terms, I say "Please read my paper carefully." 

It is interesting to note that Roger Kenney has referred to this paper  in his 
column in the United States Investor for July 30, 1962. On page 3l he quotes 
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nay paragraph, "The small, strong company is more than just a convenient ideal 
to refer to; it is a statistical reality. Conversely, the big, weak company is also 
present and perhaps more regulatory attention must be directed to this quar- 
ter. Now we see how badly we have been misled, because it isn't the small 
company that needs to be protected, it is the policyholder. And he needs to be 
protected against the financially weak company regardless of its size." Mr. 
Kenney then continues, "To this statement, we utter a solemn 'Amen. '  " 

Due to the relatively small number of cases involved in this study, no test 
was made of either the linearity of the regression or the homoscedasticity of 
the variances. If it could be shown that either of these two usual assumptions 
involved in the Pearson product moment correlation were not true, then we 
would want to investigate the data from some other viewpoints. In reviewing 
the table on page 51, we must bear in mind that the last column can be re- 
produced by other pairs of values for B and C such that C:B"- = 79: (.005) -~. 
At the same time we must recognize that there are definite limits on our 
choices oil C because the choice must produce reasonable results. 

My reviewers have done a fine job of pointing up a number of difficulties 
in trying to make unequivocal statements about the interrelationship of these 
size, strength and profit factors in the insurance industry. It  is this uncertainty 
that underscores the fact that we must not be deluded into blindly believing 
that "the bigger something is, the better it is," and that we may interchange 
as synonyms "big with strong and small with weak."  It is all too easy to say 
that if all other things were equal these things would be true, and then forget 
that in this area, all other things are never equal. 
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T O M O R R O W ' S  ACTUARY 

BY 

H E N R Y  S. BEERS 

1 considered it to be a real privilege to accept the invitation to make this 
tall¢ to the Casualty Actuarial Society. Although my actuarial training was 
in the life insurance field, 1 have long had collaterial interests in the areas 
your Society encompasses. For  35 years I worked very closely with the late 
E. E. Cammack who was a charter member of the Casualty Actuarial and 
Statistical Society of America, as it was at first known. For a long time most 
of my work was devoted to the .AEtna Life's group insurance operations 
and, as you all know, group insurance operations with their accompanying 
problems of experience-rating and retrospective premium determination pre- 
sent some problems that are very close to those you face in Workmen's  Com- 
pensation and Liability areas. 

As one of the Actuarial officers of the AEtna Life Insurance Company, l 
have, of course, always had a lively interest in the fortunes of our affiliated 
AEtna. Casualty and Surety Company;  and I have from time to time over the 
years even been given the privilege of trying to help grapple with one or 
another problem of the casualty or property business. About six years ago 
these collateral interests and occasional concerns became direct, real, and 
continuing ones. I won't say that, as President of the AEtna Life Affiliated 
Companies, I have been able to give any valuable personal guidance to our 
casualty actuaries; but l've had a lot more general exposure to some of the 
problems that concern them; and this has led to an increasing conviction 
on my part that their success in analyzing and understanding these problems 
will affect importantly the future success and growth of our casualty and 
property affiliated companies. 

The membership of your Society contains, 1 am proud to say, substantial 
representation from the AEtna Life Affiliated Companies. We have 9 Fellows 
and 4 Associates of the Casualty Actuarial Society in our employ, which, 
I believe, makes our organization rank among the top two or three in terms 
of numbers ol! your membership employed. 

The number of pcrsons on our Casualty Actuarial staff" and our continuing 
interest in the further extension of that staff are evidence of our Companies'  
real interest in the growth of the actuarial profession and the application of 
actuarially-trained personnel to our Company problems. 

I have been asked to talk about "Tomorrow's  Actuary." To do so means 
making some predictions. That 's  dangerous; but, just between us actuaries, 
it is a danger I am used to just as you are. What is the actuary's occupation 
but the making of carefully considered predictions of what will happen 
tomorrow based on a careful scientific analysis of what happened yesterday, 
plus common sense? 

Editor's Note: Mr. Beers is a Fellow of the Society of Actuaries. Shortly after presenting 
lhis address he became Chairman of the Boards of Direclors of the ;~tna Life Affilialed 
Companies. 
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I hope that all here know that a great deal of each component is necessary 
in making predictions; Iirst, scientilic analysis o1~ what has happened; second, 
common sense, to take into account future changes, either gradual or abrupt, 
that may be beyond mathematical analysis. 

If the actuary by his very nature is constantly concerned with predicting 
tomorrow, it may be doubly dangerous to predict "Tomorrow's Actuary." 
It goes without saying that each of my hearers can, without discourtesy, 
disagree with anything, or everything, that I say; because in that part of the 
process of prediction which does not depend upon scientific analysis of 
yesterday's happenings, what is one man's common sense is another man's 
common nonsense--whence horse races, not to mention competitive dill'er- 
cnccs in insurance premiums and policy provisions. 

Maybe the basic question suggested by the title of my talk could be "Will 
there be a tomorrow for actuaries?" 1-o this I give an unqualilied "Yes!" 
1 believe in the strength of our political and economic system and its ability 
to endure. And so long as it endures there will bc a need for protection 
against the linancial consequences of events whose frequency is predictable 
in the aggregate but unpredictable in the individual case. So long as this need 
for protection exists, there will be a growing need for actuaries. 

1 cannot refrain from digressing at this point to the extent of saying that 
the continuance of competitive frec enterprise in the field of insurance cannot 
be taken for granted. Our history with respect to Workmen's Compensation, 
DisabiKty Insurance under Social Security, National Service Life Insurance 
in peacetime, Compulsory Automobile Insurance, Compulsory Employee 
Disability Insurance, and our current controversy over Medical Care for the 
Aged, all give only too vivid examples of how goverr|me|lt--state or pro- 
vincial, or federal--may move, or try to move, into insurance. It has become 
obvious that insurance will not just automatically remain in the domain of 
free enterprise. 

To keep insurance in the domain o£ free enterprise we must first sec to it 
that the insurance industry does a thorough job of anticipating the insurance 
needs of the public and of meeting those needs through well-constructed 
reasonably-priced insurance. If we do our .job well, there will be no real 
pressure for government action, and we should be in a prime position To 
resist purely political pressures; if wc do our job poorly, we will have a lesser 
likelihood of avoiding government interference or displacement. As an 
industry, we have a basic responsibility for initiating successful private volun- 
tary action to satisfy the insurance needs of the public. As individuals of 
professional competence in a highly technical area, we have ~hc additional 
responsibility of contributing our skills to the evaluation of the technical 
merits of proposed legislation, state or provincial, or federal. Both Today's 
Actuaries, and Tomorrow's Actuaries, must play their parts in this continuing 
struggle to preserve the free institution of voluntary insurance. 

I will not attempt here to predict what the technical and scientific revolu- 
tion we are now going through will generate in the way of specific insurance 
needs of tomorrow. There were a lot of insurance companies in existence 
both 50 and 100 years ago, but could anyone in 1862, or even in 1912, have 
predicted the rise of Workmen's Compensation insurance, or of Automobile 
insurance, or of Homeowners policies? How manv years ago could you have 
imagined Uninsured Motorists Coverage, or Faliing Aircraft protection? It 
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is not very long ago that I would have called an actuary crazy if he had 
talked of Nuclear Energy Liability or Property coverage. 

I shall direct my attention not to the list of perils to be insured against but 
rather to the m a n n e r  in which insurance needs may possibly be met by 
Tomorrow's Actuary, adopting a very flexible quantitative definition of 
tomorrow's nearness to today. 

I feel that we are moving toward a basic realignment of insurance opera- 
tions. 1 can visualize tomorrow's insurance company as being organized 
horizontally rather than vertically. By that I mean that the traditional vertical 
separations into life, annuity, health and accident, casualty, fidelity, surety, 
fire, marine, and all the other traditional lines may be supplanted by a hori- 
zontal orientation. The major categories of insurance could conceivably be 
limited to two: personal, and corporate. 

Among the personal lines might well be such coverages as life insurance, 
annuities, health and accident, automobile, residence fire and other forms, 
personal liability and property coverages--all those forms of insurance which 
are bought by a prudent individual in his capacity as an individual. The cor- 
porate category might include what we now specify as the group life and 
health insurances, group annuities, workmen's compensation, general lia- 
bility lines, bond lines, and coverage of corporate property against fire, theft, 
marine and other perils--all those coverages which are now bought by a 
prudent corporation manager in his capacity as a corporation manager. 

It is not hard to forsee that the present trend toward packaging will con- 
tinue. It may even prove to be possible some day to package all the personal 
lines for the family (considering the individual for this purpose as a single- 
person family). If a single policy contract can then embrace all of the cover- 
ages now sold separately, the next step will be to provide flexibility to enable 
this package policy to fit many varying needs-- the urban dweller versus the 
rural, the apartment-dwelling subway rider versus the home-owner driving his 
own automobile, the young family versus the mature--and it will be desirable 
to build into each policy a good deal of flexibility to provide changing types of 
coverage and changing amounts of coverage, as the family's needs change. 
For a present example of this, observe how the so-called "family" life insur- 
ance policy covers new babies automatically, sometimes even without extra 
premiums, or how some life insurance policies contain options to buy stated 
additional amounts of insurance every 5th year, or how automobile insur- 
ance policies cover additional or replacement cars by simple endorsement or 
even automatically. One is tempted to look forward to the day when all of 
this will be done by means of an administratively simple long-term policy 
under which the varying protection will be integrated with varying needs--  
and nearly every insurance need is a varying one, whether for death bene- 
fits, or disability or medical care insurance, automobile coverages, property 
lines, or retirement benefits; and ability to pay varies too, so the premium 
structure needs flexibility also. 

When I referred to an administratively simple long-term varying benefit 
policy, I was of course assuming administrative machines and methods that 
do not exist today; although 1 think they are discernible on the horizon. 

Obviously, I am being very visionary. You can all see many problems that 
would have to be solved before anything like this could come to pass. Some 
of these problems are actuarial, some legal, some legislative, some adminis- 
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trative, some agency. All of these problems are difficult, most of them pres- 
ently insuperable. But don't forget the famous boast of the smart-aleck engi- 
neers, "Difficult problems solved instantaneously. Impossible ones take a 
little longer." The competitive race goes to those who solve "impossible" 
problems. That, in my opinion, is what actuaries are for. 

I have talked of the personal coverages of the future. What about the cor- 
porate coverages? I see the problems as being analogous in general but quite 
different in specifics. The corporate coverages will have to have greater flex- 
ibility, there will be more "tailor-making," and there will inevitably be cor- 
porate insurance needs outside the range of personal coverages. There may 
not be much similarity between the corporate and the personal coverages 
either in the whole of the package or in its constituent parts. 

If the future development of our business does in fact involve realignment 
into these horizontal categories, very serious differences in present-day mark- 
eting channels will have to be reconciled. Today the greater part of the 
personal life insurance lines are sold through an agency organization just 
about as different as it can be from the organization for selling casualty and 
property coverages to individuals or to corporations. I am not going to be so 
rash as to predict how the personal lines of the future will be sold, but I have 
no fear in predicting that any integration of today's separate organizations 
into unified marketing channels for tomorrow will require careful and con- 
tinuing quantitative and qualitative analysis of what we are doing. The 
quantitative part of this analysis--the reduction of diverse kinds of data to 
dollars which can be compared, the conversion of large masses of statistics 
from shapeless incoherence to meaningful summaries, the application of mod- 
ern mathematical tools to the problems of management decision-making--all 
this quantitative work will be the special function of the actuary, tomorrow 
just as it is today. The change that will be forced on us will be more quali- 
tative analysis, based on a deep understanding of other fields, especially the 
field of insurance marketing. Actuaries will have to learn about the problems 
of selling and about the needs and attitudes of salesmen. They will have to 
take always into account that completely essential part of the insurance busi- 
ness which concerns itself with getting business onto the books and keeping 
it there. I don't know whether i need to make myself unpopular by suggest- 
ing the addition of marketing to the curriculum burdens of the future, but 
I'm sure that the Actuary of Tomorrow will have dil~culty in getting far with- 
out an adequate knowledge of this subject. 

l turn now to a different facet of the Actuary of Tomorrow. 
The Actuary of Tomorrow will in my opinion be subjected to quite dif- 

ferent study and examination training from that which burdens current as- 
pirants for Fellowship. One element of change should be a drastic reduction 
in the number of years of study and in the volume of data to be absorbed in 
the process of separating those students who are worthy of membership from 
those who are unworthy. I forsee increasing use of new techniques for learn- 
ing the technical tools of the trade and new tests for determining whether a 
student has grasped those tools and whether he has the mental attitude and 
equipment which are appropriate for the actuarial profession. A very great 
deal has been -done in the past to simplify preparation of examinations and 
selection of worthy candidates. 1 am confident that a great deal more can 
and will be done in the future. 
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Even the mathematical content of the training of Tomorrow's Actuary will 
undergo considerable transformation. 

Generally, the numerical solution of any mathematical problem involves 
a balance between the pure mathematical theory and the available means of 
computation. In actuarial mathematics during much of my experience the 
limiting factor has been the inadequacy of the computation facilities rather 
than the inability to develop proper theory. The development of refined theory 
has been held back by the limitations of computation ability. To paraphrase 
slightly some language that seeps out of our data-processing areas, actuarial 
mathematics has been "computation-bound." Until about seventy years ago 
the actuary had to express his algebra in forms which would allow a sufficient 
degree of approximation with no more than a reasonable amount of mental 
arithmetic, using logarithm tables to reduce the labor of multiplying and 
dividing, or finding roots and powers. 

By the commencement of my own working lifetime the use of logarithms 
had practically but not quite disappeared, because of the advent of what we 
considered "high-speed calculators," such as the hand-cranked Monroe and 
the much more rapid but still hand-cranked "Millionaire." This led to a 
shift of emphasis in life actuarial mathematics from approximation formulas 
suitable for logarithms to the use of original arithmetical data and low-scale 
summations of such data into commutative functions--suitable for adding and 
multiplying machines--and formulas calling for square roots became com- 
pletely impractical! 

We are now going into a further development of the tools of the trade, 
which will again mean a shift in the emphasis of our mathematical training. 
With modern computing facilities the arithmetical work involved in the re- 
duction of the most complicated probabilities to usable numbers can be per- 
formed in something close to what the engineers call "real time." As a re- 
sult we see pressures to spend more of the students' time on learning to handle 
computers and less on the development of algebraic devices to avoid com- 
putation. 

An example of the change in emphasis relates to the classic problem of de- 
termining a yield rate for the amortization of bonds. We used to use a thing 
called a "Makeham formula" by which the application of the facts to a test 
interest rate resulted, after some arithmetic, in a second interest rate which 
would be closer to the desired true yield rate. Continued reentry of succes- 
sive interest rates into this formula gave a series of rates which converged on 
the desired answer. Very considerable thought was devoted to the technique 
of selecting a starting approximation and to the improvement of the con- 
vergency power of the formula. Today in our Company, this theory has been 
scrapped. We choose a convergence formula on the basis of its ease of pro- 
gramming and we choose a starting point almost at random. The fact that 
the computer has to make eight or ten or more passes through the formula 
to get the desired result, where the more sophisticated algebra of yesterday 
might require only three or four passes, is of no moment, since the difference 
can't be more than a few seconds of computer time. The change in the avail- 
ability of arithmetic facilities has dictated a change in the emphasis of the 
algebra. 

In the life actuarial field, we used to devote a lot of time to the study of 
techniques for predicting the financial effects of changing the slope of the 
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mortality curve or of changing the interest assumption. We did so because 
the physical labor of developing a new mortality table and the necessary auxili- 
ary commutation function was fearsome. Today, if we want the result of 
changing interest and mortality assumptions we find out by actually chang- 
ing them, throwing the stuff into a computer, and examining the actual re- 
suits quickly enough and cheaply enough for it to be practical to make nu- 
merous tests. 

In some recent studies of the Society of Actuaries, 17 successive variations 
of a mortality table were tested before a satisfactory result was reached. If 
34, or 50 variations had had to be tested, it would not have been too oner- 
ous to do so. The elegant theories for predicting algebraically the results of 
mortality variations are withering on the vine. 

Although this example has been drawn from the life actuarial fields with 
which I am more familiar, l have no hesitation in assuming that the wide- 
spread use of computers will spell analogous changes in technique in those 
fields which have been thought of as "casualty," With advanced facilities for 
gathering data, for sorting and classifying the information, and for comput- 
ing very rapidly and cheaply the financial effects of using the data, the Actu- 
ary of Tomorrow in any field will have sharply different premises upon which 
to base his decisions as to how to combine theory and practicality. The very 
existence of the new tools for computation will determine new directions for 
pure actuarial research and different emphasis for actuarial theory. 

An always interesting subject for speculation is the probable position of 
the actuary in the insurance company of tomorrow. Will he be a mathema- 
tical specialist living out his lonely life in a transistorized ivory tower? Will 
he be a technician, called in for consultation on the matters within his limited 
purview to assist the actuarially uninformed in making the important deci- 
sions? If he is, it will not be good for the insurance business, nor for any 
human undertaking in which good decisions depend upon scientific com- 
pounding of the kinds of probabilities dealt with in actuarial science. Neither 
the Actuary of Tomorrow nor the Actuary of Today will make his maximum 
contribution to the business in which he is engaged unless he adds breadth 
of vision and sound business judgment to his purely actuarial attainments. 1 
have referred to the desirability of an understanding of marketing problems. 
If an actuary is to have breadth of vision he will add an understanding of un- 
derwriting problems, administrative problems, in fact whatever problems are 
important facets of the total problem of achieving progress in a competitive 
world. Of course, some of our number will get greatest satisfaction from con- 
centrating on the actuary's professional mathematical techniques. In many 
cases I hope that the Actuary of Tomorrow will feel that he realizes his full 
potential only if he is called upon to graduate from actuarial work to execu- 
tive responsibilities. As an executive he will be called upon to prove his 
breadth of vision, his imagination, his responsibility, his judgment, his ver- 
satility, and all the other characteristics of the modem business executive. 

[ used the expression "graduate from actuarial work" to describe the proc- 
ess by which men graduate from specialized backgrounds such as sales, under- 
writing, law, claims, finance, etc., into jobs which cut across all those fields. 
The executive of tomorrow will, I hope, be found more frequently to have 
graduated from an actuarial background than is currently the case. The train- 
ing ground of the actuary ought to become more and more recognized as a 
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good recruiting ground for executives as actuaries demonstrate more and 
more both their thorough understanding of the fundamentals of the insurance 
business and their breadth of vision. This has been happening to a greater 
extent in the life field. | expect it to happen in the casualty and property field. 

To make this prediction of mine come true you must do a number of things. 
You must recruit far more young men, and bright young men, into the ranks 
of your students. You must maintain or even raise your standards of quali- 
fication for Fellowship without making the student's life so hard as to dis- 
courage recruiting. You must continually review and modernize your courses 
of study. You must maintain high ethical standards. These things I am con- 
fident you will do, and on the premise of that confidence I believe the casualty 
Actuary of Tomorrow will be a man of greater influence and prestige in the 
company of tomorrow. 

By the t!me l get this far toward visualizing the Actuary of Tomorrow, try- 
ing to cope with the insurance problems of tomorrow, I find that [ may not 
really be talking about the casualty Actuary of Tomorrow; but about the 
Actuary of Tomorrow, a man whose training and technical tools cut across 
the boundaries which now serve- -very  vaguely in some a reas - - to  distinguish 
the so-called life actuary from the so-called casualty actuary. The possible 
realignment of insurance categories into personal and corporate, the develop- 
ment of new theory in the presence of new powers of data handling, and the 
logical conclusion of the existing trend toward what may be called "multiple- 
linearity" in insurance organizations, all will spell increasing pressure toward 
closer association between the two present major professional actuarial bodies. 

l see nothing to fear and perhaps much to be gained in such a trend. Many 
of the charter members of your Society were competent in .both the tradi- 
tionally life and traditionally casualty aspects of actuarial work. May a simi- 
lar versatility be an important feature of the "Actuary of Tomorrow"! 
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REPORTS OF THE SEMINARS HELD AT GROTON,  C O N N E C T I C U T  
AT T H E  1962 SPRING MEETING OF THE SOCIETY 

ANALYZING AN NUAL STATEMENTS AND EXPENSE 
EXHIBITS  OF O T H E R  COMPANIES 

SUMMATION BY ROBERT G. ESPIE 

Se'minars were held with R. G. Espie acting as Chairman, assisted by Messrs. 
Harmon T. Barber, Joseph Linder and Norton E. Masterson. The Seminars 
were opened by the distribution of a set of inter-company premium, loss and 
expense statistics drawn from the insurance expense exhibits and distributed 
to management. This exhibit compares the results of the company prepar- 
ing it with those of five or six other companies which appear to be reason- 
ably comparable by reason of size and type of operation. A supplementary 
exhibit shows the comparable figures for three very large companies organ- 
ized and operating on a somewhat definite basis. It was pointed out that 
these statistics and comparisons are subject to considerable shortcomings. 
They can be distorted by any one of a large number of non-recurring trans- 
actions or by sharp changes in type of operation. It was suggested that they 
could presumably be used only as clues to areas in which further investigation 
must be carried out. If  the ratio for any one company differs noticeably from 
those of others, or if the trend in a series of such ratios over a period of years 
shows lack of conformity, it becomes necessary to spend the additional effort 
to try to find the cause for difference. There is a danger that explained con- 
sistency of the figures may conceal conditions which warrant investigation-- 
mere conformity does not indicate that everything is all right any more than 
lack of conformity indicates that things are unsatisfactory. 

Two of the other Companies represented discussed somewhat similar 
presentations which they make for their managements'  review. There was 
some comment as to whether some or all of the expense figures shown should 
be related to written premiums or to earned premiums or to both, one sug- 
gestion being that it does not really matter a great deal since relating expenses 
to either basis would probably indicate whether or not further study is re- 
quired. Attention was also drawn to the very difficult problem faced in the 
comparison of the results of mutual companies since it appears to be essen- 
tial to add dividends back to the premiums for comparative purposes, and yet 
dividends are not always readily available by line of business. 

There was some discussion as to whether the annual statement should pro- 
vide more detail for review of comparative statistics, one stand being that 
statistics are so necessary for comparative purposes as to require their publi- 
cation in the N.A.I.C. statement. An opposing point of view contended that 
the annual statement's goal of testing solvency on a very strict basis made it 
a very poor vehicle for statistical comparisons and that it should not be fur- 
ther distorted for that purpose. Attention was drawn to the fact that there 
still remains a considerable area of discretion to management in the classifi- 
cation of some expenses and that, although the statistics are rather less valu- 
able because of such variances, it is not possible to eliminate such variances 
without straitjacketing management. 

It  appeared that very few companies make comparisons of financial experi- 
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ence and that if comparisons are made of investment portfolios, they are not 
made by the actuarial staff. 

From the discussion of comparative statistics and their significance there 
were numerous- -and  interesting---digressions into more detailed discussions 
of specific problems, such as the so-called equity in unearned premium re- 
serves and the liability for potential capital gains tax on unrealized apprecia- 
tion of securities. Each of these topics produced some lively comment. 

It was generally concluded that although these exhibits have great short- 
comings, and must be analyzed very carefully before conclusions are drawn 
from them, their possible value as clues to areas which require study is so 
great as to make it virtually essential that companies make an effort to pro- 
duce such camparisons and study them for their own benefit. Companies can- 
not afford to fail to look at such comparisons. 

R A T I N G  OF EXCESS COVERAGES 

SUMMATION BY MATTHEW RODERMUND 

There was not as much general discussion in this seminar as the chair- 
man had hoped for, probably because the subject represented an area of in- 
surance unfamiliar to most actuaries. However, a few actuaries who are 
familiar with excess insurance had been invited specifically to attend this 
seminar, and the Society was particularly fortunate to have as a guest at both 
sessions Mr. Brice Frey, Jr., Vice President of the General Reinsurance Cor- 
poration and the manager of that company's facultative facilities. The chair- 
man is greatly appreciative of the contributions of both Mr. Frey and the 
knowledgeable actuaries. 

Definition of terms seemed to be the first requirement in a discussion of 
excess coverages. For example: 

Excess insuranceIinsurance which is remote from, but on top of, normal 
losses; usually it refers to coverage excess of self-insurance, or excess of un- 
derlying insurance; it is purchased by individual risks; it differs somewhat 
from excess of loss reinsurance, which is purchased by carriers for losses 
per accident or occurrence in excess of limits above which the carrier has 
issued coverage but above which it is unwilling to bear the loss. 

Deduc t ib l e I in  the field of excess insurance deductible has the same mean- 
ing as retention, the amount of loss assumed by the risk or the carrier be- 
fore his insurance or reinsurance is called upon; the word deductible appears 
to be favored in fire excesses, the word retention in casualty. 

Umbrella i n surance ian  excess broad form casualty contract which can 
provide, in addition to the normal comprehensive liability coverage, adver- 
tisers' liability, false arrest, personal injury, libel and slander and patent in- 
fringement; it is written in excess of existing primary insurance and also in 
excess of an uninsured retention or deductible (minimum usually $25,000) 
on those liability exposures not covered by primary insurance. 

Stop loss or aggregate excess--called excess of loss ratio reinsurance if 
applied to insurance companies, covers all losses in excess of a cumulative 
total of losses incurred over a given period of time, usually one year; losses 
included in the cumulative total, or those covered by the stop loss agreement, 
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may themselves be limited on a per accident basis by a concurrent excess 
agreement. 

Pro rata excess, or participating excess- -excess  insurance wherein a given 
limit is shared on a percentage basis by a number of carriers; this is the usual 
situation with large excess covers. 

Surplus l ines- -any  classes of insurance or limits of coverage which a pro- 
ducer, unable to place in the admitted market, offers to the non-admitted 
market. 

Following agreement on definitions, the seminar discussed the relative 
merits of direct excess insurance and regular insurance, that is, insurance 
from the ground up. Some of the participants thought excess insurance might 
be more flexible, more capable of being tailored to the needs of the indi- 
vidual risk. Others claimed that the needs of most risks, even the biggest, 
can be handled by existing insurance forms and that there is a distinct ad- 
vantage to getting all needed protection in one piece of paper. It was agreed 
the particular problems, and the capacity, of the individual risk would de- 
termine the direction of its insurance buying. 

So far as rating tools are concerned, the seminar learned that the published 
excess limits tables, deductible tables (Chubb or Factory Mutuals) ,  and 
guide (a) rates are useful to excess underwriters, but only as guides, to be 
modified by underwriting judgment, or seat-of-pants wisdom. One of the 
best and most powerful guides is the competitor's quote. However, the ex- 
cess market has become so competitive that some underwriters feel, on occa- 
sion, that if they get the account their rate was too low. 

Past experience of a risk, if available, is one of the best rating guides, but 
the indications of such experience are also to be evaluated critically, with an 
eye to credibility. Even at this stage of the discussion there was no sugges- 
tion in the seminar that actuaries might have a useful function in the process 
of underwriting or rating an excess contract. The principal rating problem 
seemed to be that in most cases the experience is nil. The game becomes one 
of guessing probabilities of events that have never happened before, and there 
appeared to be no consensus that this is a job for the actuary rather than the 
underwriter. 

One of the complaints was that losses reported under excess covers seldom 
seem to be of a type that might have been predicted. Mr. Frey told of check- 
ing into a loss where the reserve was over $100,000 and the only discernible 
injury was the loss of a couple of toes on the right foot. He learned that, un- 
fortunately, the claimant was the only man in the country who made his liv- 
ing by playing the guitar with his toes. 

There apparently are few compilations of insurance data, or any other 
kind of data, that are useful on a regular basis to excess underwriters. It was 
mentioned that actuaries will be probing the large loss area in the next sev- 
eral years hoping to discover relationships that will be meaningful both for 
the re insuranceand the excess insurance business. Mr. H. S. Beers, Presi- 
dent of the Aetna Casualty and Surety Company, in his address to the Society 
at this meeting, predicted that it is the actuary who will be expected to solve 
problems in the insurance business that now appear to be impossible. Mr. 
Beers did not pinpoint any such problems but very likely the problem of rat- 
ing excess coverages is one of them. 

How can the actuary be useful today in the realm of excess insurance? 
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The participants in the two sessions of this seminar agreed that actuarial work 
could probably be done in the aggregate excess field, where losses in the ag- 
gregate are the subject of the contract; and also in the field of loss develop- 
merit, where the solvency, or at least the profit, of the excess underwriter may 
be affected. The actuary probably is most useful today as a consultant, or 
technical advisor, or sounding board for underwriters in his own company 
on special excess insurance cases. But it is not likely that actuaries in the 
near future will be supplying with any degree of certainty the probability of a 
loss under an excess contract. 

PACKAGE POLICY RATEMAKING 

SUMMATION BY EDWARD S. ALLEN 

A discussion of principles for package policy ratemaking at the present 
stage of package policy development will obviously produce more questions 
than answers. 

The paramount question raised in this seminar was the proper definition of 
a package policy. Rather than attempting a definition, it was assumed that 
the title of the seminar was inclusive of all types of combinations of basic cov- 
erages in a single policy but that the approach to the establishment of rate- 
making principles should be different for a package such as the special auto- 
mobile policy than for packages such as the new commercial multiple peril 
policies. 

In the former, the traditional procedures can probably be adapted to the 
problem whereas, in the latter, the variables in risk requirements and rating 
procedures for the coverages involved are such as to present a considerable 
challenge. 

For commercial packages, we discussed whether the rating approach should 
involve (a) ratemaking for basic classifications as it exists today with all 
package experience assigned back to basic classes, (b) package experience 
to be reviewed on a loss ratio basis for the determination of appropriate pack- 
age discounts or (c) the treatment of packaged coverages as a separate line 
of insurance to be rated without reference to basic classification indications. 

The overwhelming expression of opinion was in favor of (c).  One member 
expressed himself in favor of (a) but none in favor of (b) .  Also, among 
those in favor of (c)  there was some minor sentiment for also maintaining 
all experience in basic classifications until we compile a body of credible 
package experience. 

One member reported that his company has attempted the determination 
of a basic indivisible commercial package rate for stated coverages with modi- 
fications applicable for optional perils or exceptional coverages such as ele- 
vator liability. It is his opinion that this basic rate can be revised based on 
a review of the package experience. 

Since discussions in the two sessions of the seminar developed in quite 
different directions, it might be of interest to the participants, as well as others, 
to list some of the comments and opinions expressed incidental to the general 
conclusions as summarized above. An abbreviated list is as follows: 
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1. The problem is complicated by coverage differences. 
2. Experience to date has vindicated early judgment as to proper pack- 

age discounts. 
3. Separate rates should be made for various coverage combinations. 
4. We are handicapped by current requirements such as Schedule P re- 

portings and Insurance Expense Exhibit classifications. 
5. Extended Coverage is a package and presents no insurmountable prob- 

lem. 
6. The problem is complicated as respects the determination of an ap- 

propriate exposure base. 
7. Packages contain a lack of homogeneity. 
8. Catastrophe coverage and small loss coverage should be treated dif- 

ferently. 
9. The indivisible premium approach is important for maximum expense 

savings. 
10. Necessary detail may be provided through sampling procedures. 
11. We should rate property coverages in one rate with variations for dif- 

ferent liability coverages. 

HOW CAN ACTUARIAL ANALYSES HELP COMPANY 
CLAIM DEPARTMENTS CONTROL AVERAGE CLAIM COSTS? 

SUMMATION BY MARTIN BONDY 

Rather than restrict themselves to the literal boundaries of the title, the 
participants expanded the topic to HOW CAN ACTUARIAL DEPART- 
MENTS HELP CLAIM DEPARTMENTS FUNCTION MORE EFFEC-  
TIVELY.  In exploring this subject, we traded experiences on jobs we had 
done and ideas on some we had considered doing but had not yet done. One 
of the topics discussed was the shortcomings of average claim costs as a yard- 
stick of performance because of 

1 ) differing methods of counting claims, and 
2) differences in distribution by class, territory, etc. 

The effect of growth on calendar year average claim costs was noted. 
An interesting topic on which not much light was shed was the question 

of the correlation of speed of settlement with size of settlement. Is it more 
economical to settle claims more quickly or to resist a larger proportion of 
the claims? On account of the strong correlation between speed of settlement 
and size of claim, the possibly mistaken conclusion has been arrived at that 
quick settlement automatically brings about a savings in loss costs. It seems 
that correlation may have been mistaken for causation. In order to deter- 
mine the effect of speed of settlement, controlled experiments were suggested, 
although no one had ever heard of any, or had devised such an experiment. 

The solution of general business problems by mathematical techniques was 
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suggested as a possible activity of an actuarial department. Examples of such 
problems are 

l )  most effective deployment of claims offices, (This sounds like an opera- 
tions research transportation problem.) and 

2) correlation or other statistical studies to show what type of person (at- 
tributes, education, age, etc.) makes the best type of claims adjuster. 

Some actuarial departments had helped their claims departments in staffing 
the various offices by projecting expected claim volumes for future periods. 

Mr. Masterson brought up an interesting illustration of motivating claims 
men by translating figures into meaningful terms. In a bulletin or some other 
communication to the claims department he noted that reduction of $1.30 per 
notice on Auto PD would produce a one point reduction in loss ratio. Similar 
small dollar reductions produce the same type of effect in other lines. Un- 
fortunately he did not say whether this had improved the average claim cost. 
In any case, however, the message is clear. His figures are certainly mean- 
ingful in terms of our everyday experiences rather than dealing with thousands 
or millions of dollars. 

The question of getting average claim statistics for fire insurance was 
raised. It was brought out that since policies are often split among many in- 
surers, average claim costs for a single insurer may not be meaningful. 

All in all, this type of discussion can prove of assistance to the practicing 
company actuary. It pointed up the value of exchanging ideas in a workshop 
type of seminar as opposed to an instructional or orientation type seminar. 

As the reader will note, many interesting problems and studies were sug- 
gested but not many solutions were offered. The discussion served more to 
excite people than to calm them by providing them with satisfactory solu- 
tions to pressing problems. 

The tenor of the discussion indicated the preponderant philosophy of our 
membership towards their role in the company. They were predominantly 
preoccupied with reserve levels even though the topic had little if anything 
to do with this subject. 

The idea seemed to be that the actuarial department, as one conferee so 
clearly put it, should serve to wave red flags before operating departments 
in order that they might realize the existence of problems and solve them in 
their own way. The idea of suggesting courses of action to a claims depart- 
ment appeared, in the minds of most of those present, to transcend the au- 
thority and scope of the actuary. 

For all the knowledge and training we bring to bear on problems, we may 
still be limiting our functions too much to historical or past-performance as- 
pects, and too little to the managerial or executive. 
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DISCUSSIONS OF PAPERS PUBLISHED IN VOLUME XLVIil  

RECENT TRENDS AND INNOVATIONS IN 
iNDIVIDUAL HOSPITAL INSURANCE 

BY 

M. EUGENE B L U M E N F E L D  

Volume XLVIII, Page 83 

DISCUSSION BY ALFRED V. FAIRBANKS 

Mr. Blumenfeld's paper has presented an insight into the problems faced 
by a rapidly expanding health insurance industry and outlined methods for 
overcoming these problems. The substantial increase in medical costs coupled 
with the extremely rapid growth of health insurance coverage during the past 
few years, makes this paper very timely. 

He has recommended a return to sounder insurance principles plus an 
extension of coverage to every person in our society. Methods for providing 
true insurance protection against the hazard of financial catastrophe caused 
by severe disability, a satisfactory program for pre-paid medical care for 
those who must exist on a restricted budget, and adequate protection for 
those persons who, because of age or health conditions, are, or will become, 
substandard health risks are outlined in a discussion of seven plans of in- 
surance. 

Probably the only exceptions to Mr. Blumenfeld's recommendation of an 
extension of coverage to every person in our society are members of our 
armed forces and the small segment of our society economically unable to 
avail themselves of the protection and provided with medical and hospital 
services through various government agencies. In addition, there are those 
who must be precluded because of health conditions. 

As Mr. Blumenfeld has pointed out, the industry must be alert to the needs 
of the public for adequate protection, yet provide policies designed to restrain 
excessive use of facilities and help check abuses. 

For example, the average daily hospital cost today is about $30. It is esti- 
mated that by 1970 this cost will have risen to $50. A policy providing a 
fixed daily hospital benefit may eventually leave the insured with inadequate 
coverage, therefore, a flexible program should be developed that will maintain 
adequate coverage for the insured on an equitable rate basis. In order to in- 
crease the limits under a guaranteed renewable type policy providing a level 
premium to a stipulated age such as 65, without impairing the policyholders' 
equity, it is necessary that the premium for benefits continued from the orig- 
inal policy remain unchanged. The premium for the increased portion of the 
benefits should be based on current attained age rates. 

For those persons in the higher income tax brackets, a more flexible co- 
insurance ratio could be included in our major medical policies to take into 
consideration the tax deductions for medical expenses. 

Providing reimbursement for diagnostic services in the hospital only, when 
such services could frequently be performed in a doctor's office or in the 
outpatient department of the hospital, will invite excessive hospital use. Pro- 
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riding only hospital benefits when adequate nursing homes are available at 
considerably lower cost is not medical economy. 

The more frequent use o£ a deductible in hospital policies recommended by 
Mr. Blumenfeld will certainly help reduce unnecessary cost. The size of the 
deductible should depend on the type and amount of coverage provided under 
the policy and the economic status of the policyholder. Too small a deductible 
especially with a blanket type coverage may not produce the desired savings. 
For family policies, the use of a deductible of $200 or $300 will permit a 
single rate for all children covered under the policy, whereas a smaller de- 
ductible will necessitate a rate for each child. 

The actual number of days o£ hospitalization eliminated under a hospital 
policy with a fixed deductible depends upon the amount of the daily room 
and board benefit as well as other benefits provided under the policy and the 
type and amount of expenses actually incurred. An elimination period for the 
hospital room and board benefit could be used to eliminate the first stipulated 
number o£ days of each hbspital confinement. A deductible could be used for 
other benefits. 

One of the seven plans of insurance discussed by Mr. Blumenfeld is the 
paid-up hospital policy. Definite scheduled benefits are recommended to over- 
come the uncertainty o£ future medical costs. However, the possibility of 
increasing frequency due to such factors as new medical techniques remains. 
Equities should be available to the policyholder who, after paying premiums 
for a number o£ years, decides to make no further payments. In the event of 
a rate increase for existing policyholders, the Company would receive little 
relief from those policyholders who have only a few more years to pay pre- 
miums and no relief from those no longer paying premiums. In addition, 
there would be the problem of adjusting policyholders' equities. 

Many of the problems pointed out in this paper are of an economic and 
social nature, the solutions for which will be to a large measure the responsi- 
bility o£ the insurance industry. The increasing availability of health insurance 
for senior citizens, substandard insurance for those persons with health 
conditions, guaranteed renewable protection, and the substantial increase in 
the proportion o£ our population wilh protection testify to the fact that the 
industry is assuming this responsibility. 

Close cooperation with medical and hospital associations will help to 
reduce excessive charges and over-utilization through a better understanding 
of mutual problems. 

Fortunately, the hospitals and doctors are taking steps to control the rising 
costs of medical care. The development of relative value schedules as a guide 
to doctors fees, utilization committees of hospital staff members to help con- 
trol over-utilization of hospital facilities, improved accounting procedures for 
hospitals, and progressive patient care are all steps toward more effective 
utilization of facilities. Although it is claimed that progressive patient care 
will not reduce hospital costs, it would appear that the need for private nurses 
for patients requiring intensive care might be reduced. 

The need for adequate statistics has been stressed by Mr. Blumenfeld. 
Without such statistics it will not be possible to maintain premiums that are 
adequate and equitable. They may very well indicate areas where policy pro- 
visions should be modified to provide better coverage at a lower cost and 
eliminate possible areas o£ abuse. 
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M ATHEMATI C A L LIMITS TO THE JUDGMENT FACTOR 
IN FIRE SCHEDULE RATING 

BY 

K E N N E T H  L. M c l N T O S H  

Volume XLVIll ,  Page 131 

71 

DISCUSSION BY LESTER B. D R O P K I N  

The present paper by Mr. Mclntosh joins a growing list of recent con- 
tributions to the Society which are united in the belief that real value results 
from approaching a given subject of actuarial interest by theoretical means. 
With such a viewpoint, this reviewer is heartily in accord. 

The actuary dealing with the charges of a fire rating schedule is faced 
with a mass of unknowns. To find order and useful relationships within this 
mass, the author sets up a mathematical model involving a system of linear 
equations, in which the number of unknowns exceeds the number of equa- 
tions. 

Consideration of the validity of the author's model, [ leave to others who 
have a much greater knowledge of, and intimacy with the fire field--my 
remarks will concentrate on the more mathematical aspects of the paper. 

With the author, we speak of m equations in n unknowns, n > m. There is 
essentially only one way to proceed and that is to consider n-m of the charges 
as being "independent variables" or parameters. Upon selecting the charges 
which are to serve as parameters, the original system of equations may be 
transformed and reduced to a system of m equations in which each of the 
"dependent variables," or non-parametric charges, is expressed as a linear 
combination of the n-m parameters. 

It is this step, this transforrnation and reduction, this display in a concrete 
and specific way of the dependence relationship, that constitutes a key con- 
tribution by Mr. Mclntosh. For, while we may know in a general and con- 
ceptual sense that it is possible to so transform and reduce the original equa- 
tions, no progress is in fact possible until the deed is actually done and the 
specific relationships exhibited. 

The author casually refers us to "conventional techniques" to accomplish 
the desired transformations. Such conventional techniques, however, often 
involve a good deal of laborious work. Set forth in an appendix to this review 
is an extremely convenient method for handling systems of linear equations. 
The method may have its advantages, since in checking out the numerical 
values of the paper there was at least one instance where the author's values 
checked out only by rounding while the values produced by the appended 
method checked out exactly. 

It is, of course, clear that any n-m of the charges may be chosen as param- 
eters. Different solutions emerge by choosing different sets of charges as the 
parameters, and by choosing different ways in which the parameters are to be 
fixed or limited. 

A second contribution of the paper is the recognition by the author that 
if the several dependence relationships are made subject to certain restric- 
tions, such as that each charge must be non-negative, and if they are consid- 
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ered conjointly, then delimiting the possible range of one charge results in a 
concommitant limitation of other charges. 

It is somewhat unfortunate that because the author's presentation has been 
interlarded with verbal encrustations of unnecessary mathematical jargon, 
the paper  has been made much more difficult to approach than, perhaps, need 
have been the case. The basic ideas of the paper are essentially simple and 
this reviewer would have preferred a more simple exposition of them. 

Mr. McIntosh has, perhaps unwittingly, imposed a heavy burden upon 
himself for I am sure that this Society will be looking forward to future papers 
in which he will carry forward the ideas and conceptions of the present 
notable contribution. 

AP P ENDIX 

The following procedure is based upon Crout's modification of the standard 
method of elimination in solving systems of linear equations? It  is an ex- 
tremely simple and convenient procedure to use when calculations are per- 
formed on a desk-type calculator since such calculators enable one to find 
the sum of a series of products and, if desired, to make a final division in one 
continuous machine operation. 

It will be recalled that we start with a system of m equations in n un- 
knowns (with n > m) each of which may be expressed as: 

n 

( 1 )  R i  = ~., A~j Pj ; 
1=1 

the m equations being developed as i runs from 1 'to m. After selecting any 
n-m of the P's to serve as parameters, we wish to express each of the m 
remaining P's as a linear combination of the n-m parameters. If, conforming 
to the notation of the paper, we let r ~ n-m and identify the parameters by 
the subscripts 1 to r, and the remaining m variables by the subscripts r + 1 
to n, the resulting equations will be of the form: 

(2) 

w i t h j ~ r +  1 . . . .  , n .  

(r ) Pj ~ ~ wji Pt + wj(,, 
1 = 1  

(While in the paper each of the n-m parameters is also expressed as a 
linear combination, this is a detail and unnecessary for the purposes of this 
appendix.) 

We deal with the system of equations in a condensed shorthand form, writ- 
ing down only coefficients and constants. The form is a rectangular a r r a y - -  
otherwise known as a matrix. While it is convenient to describe an array by 
the term "matrix," knowledge of matrix algebra is neither necessary nor used 
here. 

The method consists of writing down the given equations ( I )  in c o n -  

a For the mathematical basis of Crout's method see, for example, "Numerical An- 
alysis" by K. S. Kunz, Chapter 10, McGraw-Hill Book Company, Inc., New York, 1957. 
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densed form-- the  given matrix; forming one matr ix-- the auxiliary matrix; 
and a set of final results--the final matrix. 

To explain and illustrate the method, we use the hypothetical example 
given in the paper. In particular, we illustrate the case when charges Pa, P2, 
and P l are taken as parameters. We proceed as follows: 

Step 1: Mentally transpose the terms in the given equations so that the con- 
stants (R~) and the parameters are on the right side; arrange the order of the 
variables on the left side so that a non-zero coefficient appears as the first co- 
efficient of the first equation. Write down the coefficients and constants to get 
the given matrix. 

In our example, we have: 

P5 Po P3 

.20 1.0 0 

0 1.0 .50 

0 1.0 1.0 

R Pl P2 P.t 

.40 --  1.0 - -  .25 0 

.55 0 --  1.0 - - . 6  

.42 --  .40 0 --  .3 

Step 2: Form the auxiliary matrix from the given matrix according to the 
following rules. 

(a) The various numbers, or elements, are determined in the following 
order: elements of the first column, then elements of the first row 
to the right of the first column; elements of second column below 
first row, then elements of the second row to right of second 
column; elements of third column below second row, then elements 
of third row to right of third column; etc. 

(b) The first column is identical with the first column of the given 
matrix. Each element of the first row, except the first, is obtained 
by dividing the corresponding element of the given matrix by that 
first element. 

In our example, we have, to this point: 

P,5 P~ P3 R 

.20 5.0 0 2.0 

0 

0 

PI P2 P4 

- -5 .0  --1.25 0 

(c) Each element on or below the principal diagonal is equal to the 
corresponding element of the given matrix minus the sum of those 
products of elements in its row and the corresponding elements in 
its column (in the auxiliary matrix) which involve only previously 
computed elements. 

(d) Each element to the right of the principal diagonal is given by a 
calculation which differs from (c) only in that there is a final divi- 
sion by its diagonal element (in the auxiliary matrix). 
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Applying (c) 

P5 P6 Pa 

.20 5.0 0 

0 1.0" 

o 1.o-t 

* 1 .0 -~  1.0 - -  ( 
from Row 2, Col. 2 

of gv. matr ix  

t 1.0 = 1.0 - -  ( 

from Row 3, Col. 2 
of gv. matr ix  

Then :  

P~ PG 

.20 5.0 

0 1.0 

0 1.0 

* .50 =( .50 - -  

R o w  2, Col. 3 
gv. matrix 

t .55 = (  .55 - 

Row 2, Col. 4 
gv. matrix 
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and (d)  step by step, we have: 

R Pi  

2.0 - - 5 . 0  

0 X 5.0 
from Row 2, Col. 1 front Row 1, Col. 2 

of aux. matrix of aux. matrix 

o X 5.0 
from Row 3, Col. 1 from Row 1, Col. 2 

of aux. matrix of aux. matrix 

e: t  

0 

.50* 

R P1 

2.0 - -5 .0  

.55t 0 ,  

0 X 0 ) + 1.0 
Row 2, Col. I Row I, Col. 3 Row 2, Col. 2 
aux. matrix aux. matrix aux. matrix 

0 X 2.0 ) + 1.0 
Row 2, Col. I Row 1, Col. 4 Row 2, Col. 2 
aux. matrix aux. matrix aux. matrix 

Determined in the same manner as the .50 and .55. 

R 

2.0 

.55 

- -  .26t  

× 0 + 

Then :  

P:~ PG 

.20 5.0 

0 1.0 

0 1.0 

* .50 ---- 1.0 

Pa 

0 

.50 

.50* 

- (  0 

P._, Pt 

- -1 .25  0 

P'2 P4 

- -1 .25  0 

- -1 .0~  - - .605  

R3 C33 R3 CI  RI C3 R3 C2 R2 C3 
gv. aux. aux. aux, aux. 

t - - -26  = [.42 -- ( 0 X 2.0 -l- 1.0 X .55 )] + .50 
R3 C4 R3 CI  R1 C4 R3 C2 R2 C4 R3 C3 

gv. aux. aux. aux. aux. aux. 

Step 3: Form the final matrix from the auxiliary matrix according to the 
following rules: 

(a) The elements of each co lumn to the right of the vertical line are 
determined in the following order: last, next to last, second from 
last, etc. 

(b) The last element in each column is identical to the corresponding 
element in the corresponding column of the auxiliary matrix. 

(c) Each element  is equal to the corresponding element of the corre- 
sponding co lumn of the auxiliary matrix minus the sum of those 

P1 P2 P4 

- - 5 . 0  - -  1.25 0 

0 - -  1.0 - - . 6 0  

- -  . 8 0  2.0 .60 

1.0 × .50 ) 
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products  of elements in its row in the auxi l iary  matr ix to the right 
of the pr incipal  diagonal  and corresponding elements  in its co lumn 
in the final matr ix which involve only previously computed  ele- 
ments. 

In  our  example,  ,the final matr ix is first: 

W 

* .68 : 

t .40 : 

* - -  1.4 

I - - 7 . 0  

Then:  

P5 
P~ .68" 

Pa - - . 2 6  

.55 - -  ( .50 X -- .26 
R2 C4 R2 C3 R3 C4 
aux. aux. final 

0 -- ( .50 X --.80 
R2 C5 R2 C3 R3 C5 

a u k  aux. final 

P l  

.40t  
- -  .80 
) 

) 

P'.z' P4 

--2.0 --.90 

2.0 .60 

W P1 Pe 

P5 - -  1.4* - -  7.01" 8.75 

P6 .68 .40 - -  2.0 

P3 - -  .26 - -  .80 2.0 

= 2.0 --  ( 5.0 X .68 + 0 X -- .26 ) 
RI C4 RI C2 R2 C4 RI  C3 R3 C4 
aux. aux. final aux. final 

= - - 5 . 0  - - (  5.0 X .40 + 0 X - - .80  ) 
R1 C5 RI  C2 R2 C5 R1 C3 R3 C5 

P4  

4.5 

- -  .90 

.60 

F o r  the purposes  of this i l lustration, we have done quite a bit of writing; 
in actual  use, it is s imple and fast. The  interested reader  may wish to check 
the following der ivat ion  of eq. (3a )  of the paper .  

P5 P6 P4 

Given 

.20 1.0 0 

0 1.0 .60 

0 1.0 .30 

Aux. 

.20 5.0 0 

0 1.0 .6O 

0 1.0 - -  .30 

Final 

P 5  

PG 

P~ 

R PI P2 P3 

.40 - -  1.0 - -  .25 0 

.55 0 - -  1.0 - -  .50 

.42 - -  .40 0 - -  1.0 

2.0 - -  5.0 - -  1.25 0 

.55 0 - - 1  - -  .50 

.433 1.333 - - 3 . 3 3 3  1.667 

.550 - -  1.0 - - 6 . 2 5  7.5 

.290 - -  .80 1.0 - - 1 . 5  

.433 1.333 - - 3 . 3 3 3  1.667 
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D I S C U S S I O N  BY R O B E R T  L. H U R L E Y  

This paper involves certain aspects of higher algebra which have received 
an impetus in the last decade from the developments in the field of Linear 
Programming. As yet these techniques have had limited application to 
actuarial problems--but  this may soon be rectified since the author of this 
paper, Kenneth L. McIntosh, is an active participant in the CAS recently 
appointed Special Committee on the Mathematical Theory of Risk. 

The hub of the McIntosh paper is the application of linear algebra to the 
underlying philosophy of fire schedule rating. Undoubtedly the transition to 
matrices and vectors can be disconcerting for actuaries whose previous inter- 
ests may have gravitated towards statistical distributions and probability 
theory. There are certain tangible aspects of probability theory which can 
be most pleasing. 

For  example, theoretical developments on the Negative Binomial by mem- 
bers of our Society within the last few years can be, and have been, put to 
the test of actual loss occurrences. The same situation held in the case of the 
earlier work by our Society on the Poisson distribution and even in the 
prior actuarial generation of Arne Fisher, Mowbray, Whitney and H. C. 
Carver in their investigations into the Pearson curves, the Chi Square test, etc. 

It is certainly reassuring to take a highly theoretical mathematical 
development, apply it to raw insurance statistics, and see that it helps to 
solve actual rating problems. Unfortunately, Mr. Mclntosh could not avail 
himself of the luxury of insurance data to fit his mathematical schema. This 
is thought to be the fault neither of Mr. Mclntosh, nor of the Fire Insurance 
Industry. 

Now, every author constrained to work with abstruse symbols runs the 
risk of having his work misinterpreted and what is at first strange often 
becomes suspect. There is, of course, the classic story, probably apocryphal, 
of the agnostic Diderot's confusion in being confronted by the mathematician 
Euler with the challenge " (a  + b n) / n ~ x. Therefore, a God .must exist. 
Refute, Sir, if you can." 

This quotation is cited not to imply that the author is thus attempting to 
convert an unbelieving reviewer afflicted with an invincible ignorance. But 
seriously, the reviewer considers the Mclntosh paper as a sincere effort to ex- 
plain fire schedule rating in terms of some advanced mathematical techniques. 

The schedule rating method, in itself, suggests the linear equation philos- 
ophy. The schedule sets up a systematic arrangement of debits and credits 
for the physical characteristics of the risk. The net result of adding up the 
various debits and credits is the risk rate. 

As Mr. Mclntosh points out, a schedule cannot be operated in a laboratory 
but must be applied to specific risks to develop the policyholders' insurance 
costs. Therefore, there are practical constraints to the maximum and mini- 
mum charges that can be made. Many bureaus have long had minimum or 
"stop" rates below which any net rate produced by the schedule would be 
disregarded. While I do not know of any formal maximums there are prac- 
tical limits beyond which the schedule rate cannot go. 

Consequently, in arranging his schedule charges and credits the fire insur- 
ance engineer must set his relative values to stay within the plan minimum 
and the practical maximum charges. At the same time the factors should be 
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arranged in such a fashion that the preponderance of risks do not cluster at 
either the top or the bottom limits. Moreover, there must be a relative con- 
sistency in the charge for similar hazards from risk to risk. 

The Fire Insurance Industry has been operating this type of risk rating 
plan for many years with obvious success. Probably few of the schedule 
raters would recognize the association of their work with the McIntosh 
equations but it is believed that both are reducible to a common philosophy. 
Mr. McIntosh states in his paper that the fire insurance underwriters do not 
explicitly rate risks according to his mathematical model. Moreover, he ob- 
serves that it would be impossible for them to do so at the present time. 
Basically Mr. Mclntosh is saying that the limits which the rater must observe 
in scheduling his debits and credits are akin to a problem in linear algebra. 

The reviewer does not believe that Mr. Mclntosh offers his paper as an ir- 
refutable proof of the mathematical basis for fire rates. Actually the value 
of fire schedule rating has been substantiated in many ways. Of prime im- 
portance, each assured is guaranteed that his rate takes into consideration 
the hazard presented by his own property as measured according to the im- 
partial evaluation of the bureau engineer. The merit of the schedule rating 
approach is also proved by the fact that the insurance companies have been 
able to render vital protection to the public and at the same time have been 
able to segregate sumcient funds as a guarantee that future losses will be paid 
despite the magnitude of the conflagration hazard. 

Lest there may be some misunderstanding of the role played by the fire 
insurance schedule, the reviewer would probably like to have the record 
straight. The schedule rate in itself is not susceptible of mathematical demon- 
stration by insurance loss statistics. There are many students of the business 
who sincerely believe that no such attempt should be made. 

This is not to say that fire insurance rates are not responsive to actual loss 
experience. The overall fire rate level is determined by comparing the actual 
experience with the balance point loss ratio. Once the rate level has been 
set for fire insurance within the State, the local rating bureau reviews the Na- 
tional Board tabulations of classified experience to see which types of busi- 
ness should be subject to rate modifications. In a way the schedule might be 
viewed as the means of distributing the State rate level as modified for the 
classification experience to the individual risk. 

The Society is indebted to Mr. Mclntosh for writing a paper on advanced 
mathematical techniques which have had wide application in many fields 
other than insurance. It may well be that the Society's "Special Committee on 
the Mathematical Theory of Risk" will indicate areas of possible application 
which will encourage other members to undertake writing valuable papers 
in this potentially important field. 

AUTHOR'S REVIEW OF DISCUSSION 

KENNETH L. McINTOSH 

Mr. Dropkin's emphasis on the particular method of transforming the 
initial equations is a little bewildering, granted that in the immediate instance 
the method he suggests Would have been a better choice than that which was 
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used. 1 Not  only does slide rule accuracy seem sufficient for present purposes 
since final results here are rounded to two figures, for a number of reasons the 
retention of more than two significant figures in any final rate is mathemat- 
ically meaningless though sometimes necessary for practical reasons. ~ In any 
event, transformation of the initial equations is merely an unavoidable chore, 
preliminary to the main development. The term "conventional methods" was 
intended to embrace any and all of the several techniques to be found in 
standard texts, leaving open the specific choice in any specific case. 

The critical problem here is to develop certain significant properties, not 
of the initial system of linear equations, but of the system of inequalities to 
which these equations are converted following transformation once the con- 
dition of non-negative charges has been imposed. The easiest (if not the only) 
way to develop these properties is by means of certain concepts and tech- 
niques associated with certain areas of set theory, which are relatively simple 
of application (at least as simple of application as is the negative binomial) 
but which are almost impossible to explain in ordinary algebraic terms. Actu- 
ally, the fire schedule problem is non-linear, though here it has been re- 
duced arbitrarily to linear form for illustrative purposes. In the general case 
it can always be reduced to linear form in practice, but only at the cost of 
introducing an unwieldy number of additional parameters not required for 
the non-linear solution. 

Mr. Hurley's practical maximum and minimum stop rates, as well as the 
practical distribution of rates within the rate range of the class, carry beyond 
the intended scope of the presentation. Since these points have been raised, 
however, the stop rates merely furnish additional equations with mathematical 
properties identical to those of the rate level equations and with identical 
parameters. These can be and should be grouped with the rate level equations 
to form a combined system initially, and the development then proceeds 
exactly as with the rate level equations alone. The practically determined rate 
distribution will also give additional equations, though in any given case it 
may be expedient to treat these separately rather than to incorporate them 
into the initial rate level--s top rate system. 

The development as presented assumes a pre-determined set of target 
class rate levels obtained by unspecified methods from unspecified data. From 
these rate levels, limits to schedule charges are derived mathematically. If  
the "assumption" of class rate levels is discarded and these are derived 
mathematically from loss experience, the charge limits then would seem to 
become functions of that same loss experience. That limits to the schedule 
rate are functions of any existing limits to schedule charges is obvious, and 
the mathematical chain from loss experience through rate level through sched- 
ule charge to schedule rate seems complete. Practical considerations prevent- 
ing rigorous application hardly seem to impair the theoretical rigor of the 
mathematical development. 

To keep the record straight, however, let it be emphasized that the theory 

1 The method of Gauss was used. See M. G. Salvadori and M. L. Baron, N,merical 
Methods in Engineering. Prentice-Hall, Inc. (1952). P. 17; or V. N. Fadeeva, Cutu- 
p,rational Methods o/ Linear Algebra. Dover Paperback #$424. (1959). P. 65. 

The author knows o[ one insurance manager who must retain nine decimal places 
in all rate calculations solely in order to reconcile certain premium accounting balances 
which he must prepare. 
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here presented, even if extended to include derivation of the class rate levels 
from loss experience, is no t  proposed as a substitute for judgment in the 
fire rating process. It is hardly an original observation to state that so long as 
insurance loss remains a random variable and certain practical requirements 
must be met, judgment cannot be eliminated from any rating process. If the 
theory proposed has any practical value it will be first as a guide to judgment, 
second as a possible method of eliminating a certain amount of false starts 
and lost motion in the preparation or major revision of a rating schedule once 
it has been decided exactly what specific requirements that particular schedule 
must meet. Which, in final essence, is all that this or any other rating "theory" 
ever can accomplish. 

OBSERVATIONS ON T H E  LATEST REPORTED  STOCK 
INSURANCE COMPANY EXPENSES FOR 1960 

BY 

F R A N K  H A R W A Y N E  

Volume XLVIlI ,  Page 109 

DISCUSSION BY S E Y M O U R  E. SMITH 

1 found Mr. Harwayne's paper quite interesting in that, while aware of the 
fact that there are wide variations in actual expenses by individual company, 
this is the first time that I have seen, in exhibit form, average expenses by 
premium volume and also the range of lowest and highest. To a certain ex- 
tent I suspect that the difference in expense ratios between the large and 
small volume writers may be affected by the percentage of large risks to 
volume. However, this distortion should not affect the basic differences shown 
in Mr. Harwayne's exhibits. 

Without in any way detracting from the importance of expense require- 
ments as such, my own feeling is that expense ratios are merely one facet in 
the overall picture of profitability. Individual company management decisions 
as to policy can have quite an effect on expense ratios. For example, in cer- 
tain lines of insurance a company may decide that improved profitability 
could result from higher levels of expenditure for such individual functions as 
underwriting, claim, engineering and inspection, etc. Out of curiosity, from 
the same source used by Mr. Harwayne, an exhibit has been prepared show- 
ing underwriting profits for a number of lines by size of company. The com- 
pany size is based upon the premium volume for the individual line. There 
is apparently a definite relationship between the higher expense ratios noted 
by Mr. Harwayne for the smaller sized companies and the profitability for 
these same companies, as will be noted in the exhibit. The average under- 
writing gain for the smaller sized companies is considerably below the aver- 
age for all stock companies combined. However, when considering com- 
panies, averages can be very misleading. As will be noted from the figures for 
the high and low profit company in each group, some small companies man- 
age to conduct a very profitable operation and some large companies have 
sustained substantial underwriting losses. 
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I n  today's highly competitive and rapidly changing insurance market the 
wide range of profitability figures seems to emphasize the importance of man- 
agement in individual insurance company operations. While the problem of 
making a profit may be a bit more difficult for the average small company as 
compared wilh the average large company, the wide range of results seems 
to indicate that quality of management rather than corporate size is the major 
controlling factor. 

Mr. Harwayne, in his paper, has raised the question as to whether part of 
the expense savings of efficient carriers ought not be passed on to the policy- 
holder. It appears to me that this question is becoming rather academic as 
the rapid growth in the recent past of independent filings, deviations, special 
package policies and the writing of participating insurance by stock com- 
panies is in large measure doing exactly this. 

I found Mr. Harwayne's paper interesting--particularly since it has 
whetted curiosity for developing additional data on the various facets affect- 
ing profitability of operation. 

~60 STOCK. COMPANY UNDER~ITn~G N~T GAIN (Adjusted)* 

Premium 
Range 

(in millions) Fire Cc~p, Othe~ B.I, B.I. 

1 - 2 Average -5.9% -&.6% 2.8% -li.3~ 
High 12.~ IA.7 hA.3 19.7 
Low -26.0 -36.8 -2A.9 -3A.3 

2 - & Average -2.3 -8.1 -1.5 -5.3 
High 19.9 10.5 13.3 29.8 
Low -32.& -27.0 -56.6 -32.~ 

4 - 8 Average -0.5 -3.8 5.3 -12.O 
High 23.7 7.7 23.8 12.3 
Low -18.6 -15.1 -6.~ -36.9 

8 - 16 Average 0,0 1.5 3.7 -~.6 
High 5.3 21.5 15.6 ~.A 
Low -3.5 -17.5 -7.0 -15.0 

16 - 32 Average 1.3 A.2 5.5 -~.& 
High 15.0 i~.6 i0.O 5.1 
Lo~ -~.8 -0.5 -O.I -15.4 

32 - 6A Avenge 1.8 -2.7 3.9 1.0 
High 6.8 3.5 9.3 21.8 
Low -~. ~ -17 • 9 -I. 0 -i0.1 

6& - 128 Average -0.i -0.3 x 7&.2 
High 3.1 x x O.~ 
Low -~.8 x x -i~.7 

Automobile 
P.D,. Co]_l j Co.r, 

-6.3% -3.6% 5.3% 
20.6 12.5 &6.3 

-27.3 -17.1 -11.5 

-0.9 3.3 3.7 
33.3 &3.5 11.5 

-!5.~ -15.3 -35.7 

9.7 5.9 5.8 
10.3 23.7 15.6 
-6.1 -5.5 -~.3 

1.6 9.9 6.3 
7.6 26.2 11.7 

-2.9 -2.3 --0.8 

&.7 9.7 7.1 
6.2 x 1.1.9 
2.9 x 3.8 

&.6 5.1 15.i 
8.6 i0.i x 

-&.O 0.5 x 

5.3 19.7 x 
x x x 
x x x 

All Stock Compo, nies 0.5 0.O 3.7 -2.7 2.7 7.8 6.& 

*From Lose and Expense Ratios 5ooklet published by the New York Insurance Department 
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AN ACTUARIAL ANALYSIS OF A 
PROSPECTIVE EXPERIENCE RATING APPROACH 

FOR GROUP HOSPITAL-SURGICAL-MEDICAL COVERAGE 

81 

BY 

G E O R G E  E. McLEAN 

Volume XLVIII,  Page 155 

DISCUSSION BY ROGER A, JOHNSON 

Mr. McLean's comprehensive paper entitled "An Actuarial Analysis of a 
Prospective Experience Rating Approach for Group Hospital-Surgical-Med- 
ical Coverage" outlines briefly the history of experience rating of these cov- 
erages, and follows with a rather complete description of the experience rat- 
ing plan now in effect in his Blue Cross Plan. 

As a fairly recent convert to Blue Cross, I am not in a position to criticize 
either his history or his rating plan. The Plan which I represent adopted, 
effective August 1, 1960, a merit rating program which is substantially dif- 
ferent from Mr. McLean's plan. Such differences, however, reflect variations 
in philosophy and local conditions, and one cannot say that either program is 
right and the other wrong. 

Without going into a complete description of our program, which I may 
do at some later date, let me point out some major differences: 

1. Some traditional elements of "community" rating have been main- 
tained, such as the group conversion subsidy, and groups are en- 
couraged to cover their retirees in affiliated retiree groups by spread- 
ing the additional cost of such groups over all. 

2. A one-year experience period is used, credibility limiting fluctuations 
in either direction. 

3. Credibility is determined by premium volume. In spite of Mr. 
McLean's objections, this has the great advantage of simplicity. 

4. In addition to individual ratings for groups having 5% or higher 
credibility, the program provides for merit rating of smaller groups 
(less than 30) in the aggregate, and for the rating of non-group 
business in the aggregate, both using the merit rating formula with. 
full credibility. 

It is to be hoped that Mr. McLean's paper will encourage others in this 
field, both from Blue Cross and "commercial" organizations, to make further 
contributions to the rather meagre coverage of this area in our Proceedings. 

AUTHOR'S REVIEW OF DISCUSSION 
and 

A D D I T I O N A L  I',IOTES 

G E O R G E  E. McLEAN 

In his discussion Mr. Johnson made the statement that the Experience 
Rating Program described is that which is now in effect in the Massachusetts 
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Blue Cross-Blue Shield. While this is substantially true, the fact is some of 
the ideas at the time the paper was conceived had not been put into effective 
operation and have been modified upon implementation. 

There has been a change in the basic permissible loss ratio and there has 
been a slight alteration in the approach to converting losses to current level. 
These amendments and changes I shall discuss briefly after I address myself 
to the four points raised by Mr. Johnson dealing with differences between the 
Philadelphia and Massachusetts approaches. 

I. In setting the permissible loss ratio for experience rating of group 
business, 1% of premium is earmarked for group conversion sub- 
sidy. In this respect our approach is philosophically and actually not 
different from Philadelphia's. We do not, however, at the moment 
provide any sort of credit for groups to encourage them to include 
their retirees. In my opinion this is a very intelligent approach on the 
part of the Philadelphia Plan and one which the whole industry 
might consider seriously. I f  more companies could be encouraged 
to provide for their retirees through the mechanism of group cov- 
erage it would certainly mitigate the problem of covering the aged 
to a degree. 

2. The question of allowing additional credibility based upon accumu- 
lation of experience over an extended period of time is one which 
may be legitimately argued on various lines. We are about to test 
our own experience over a period of two or three years to determine 
which method would have yielded more accurate results in the light 
of subsequent development. Merely from observation, the system of 
using two years'  experience versus one tends to damp the natural 
sinusoidal pattern of renewal rates of relatively large groups. 

3. I would agree with Mr. Johnson entirely that premium volume as 
a measure of credibility does have the advantage of greater sim- 
plicity, in some Blue Cross-Blue Shield Plans, and possibly in some 
commercial carriers which make limited offerings in this field, the 
variety of coverages available is sharply restricted. In these plans or 
companies premium volume may well be an accurate gauge of credi- 
bility since it will reflect, primarily, size of risk and utilization rates. 
In a Plan such as Massachusetts, however, which has seven standard 
offerings ranging from $12 room and board indemnity contracts to 
full semi-private coverage, plus more than one hundred special types 
of contracts in force including some with room allowances as low as 
$7 a day, there is a considerable variation in basic rate resulting from 
coverage provided. For this reason premium volume tends to break 
down as a true measure of credibility. 

4. We rate our non-group business as a category of risk in much the 
same way as Philadelphia. Every year the experience of this entire 
category is studied in depth and new manual rates promulgated. If 
there is an indicated change of 5% or more from present manual 
rates a change is instituted. 

We experimented, at one time, with the business of rating non- 
credible groups as a class but we experienced a great difficulty in 
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administration. At that time this category was assessed a blanket 
10% surcharge; the remainder of the group business was experience 
rated from the manual rate without blanket adjustment. The situa- 
tion which produced the difficulty involved the borderline groups; 
that is, those which were nearly credible for rating purposes. For  
example, in a given locale we had two groups different in size by 
only about five contracts, one of which fell just below the dividing 
line and received a 10% surcharge; the other was rated on its own 
experience which, though poor, did not produce any surcharge over 
the manual rate because of the application of a low credibility. The 
particular group which suffered the 10% increase happened to have 
very good experience and we were hard pressed to explain to them 
why there was such a sharp deviation in our treatment of groups so 
similar in size. 

We have now reached the conclusion that the best method of 
operation for our area is to examine the experience of all groups 
holding similar coverages, determine proper manual rate levels, and 
allow deviations from this standard based upon experience and credi- 
bility. Since our experience rating program is nearly in balance we 
realize approximately the income contemplated in the new manual 
rates; moreover, our treatment of groups is equitable and readily 
salable to our accounts because there is no point in the range of 
risk size at which we introduce a totally new concept of rating. 

ADDITIONAL NOTES 

In the original presentation of this paper  the minimum retention, as a per- 
centage of premium, was 8% and produced a 92% permissible loss ratio. 
Because we have been permitted to reduce our rate of accrual to statutory re- 
serve, the new minimum retention has been reduced to 6% yielding a 94% 
permissible loss ratio. 

With regard to the development of statewide group trend factors, for use 
in converting losses to anticipated levels, those currently in use are 1.08 for 
Blue Cross and 1.04 for Blue Shield. These factors were determined in es- 
sentially the same way as those shown in Exhibits VII and VII I  of the paper  
but reflect more recent experience. The annual increase in cost for Blue Cross 
and Blue Shield combined will vary between 6.0% and 6.5% depending 
upon the coverages held. The use of a composite factor is more nearly in line 
with the commercial practice, I believe, and it would appear from this that a 
6% per year increase factor might be an accurate reflection of the situation, 
at least as it exists in Massachusetts today. 

The application of these statewide trend factors to all groups, regardless of 
size, produced what in our opinion were some legitimate complaints. It was 
argued that some consideration, at least, should be given to the trend in 
loss cost exhibited by the particular group where there were a large number 
of contracts involved. As a consequence we have modified our approach to 
experience rating by introducing the "group's own trend factor" which is 
melded with the "statewide trend factor." The sample application of group 
trend factor will illustrate the effect of the group's own experience in deter- 
mining trend factors. 
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An individual group's own trend factor is developed by: 
l - -Determining the ratio of actual losses to premiums at present stand- 

ard rates for each of the two experience years. 
2--Dividing the second year ratio by the first to determine the group's 

own trend. 

Weight of Group Trend Factor--Because the statewide trend is based on 
four years' experience, while the group's trend is based on only two years' 
experience, only half weight is given to the group trend. Also, recognizing 
that a group's credibility is a measure of the reliability of its loss experience, 
we further modify the group's trend by its credibility. 

Composite Trend---the mathematics of modifying a group's trend by half 
its credibility and then combining with the statewide trend to produce a com- 
posite trend is illustrated in the Blue Cross sample---footnote to item 3A. 

Maximum and Minimum Annual Trend Because we feel that we cannot 
recognize a downward group trend, the minimum group trend factor is 1.00. 
To compensate, we limit upward group trend to the statewide factor so 
that the maximum upward group trend factor is 1.08 for Blue Cross and 1.04 
for Blue Shield. 

As a result of these maximum and minimum limitations: 
The range of annual composite Blue Cross trend factors is from 1.04 to 1.08. 
The range of annual composite Blue Shield trend factors is from 1.02 to 1.04. 

Composite Compounded Tren~--The composite annual trend factor (in 
this case 1.07) is then cubed and squared as shown in the footnote to item 
3A. 

When first experience year losses (in this case 1959 losses) are multiplied 
by the cubed factor (1.23) we arrive at what these losses would cost if they 
occurred three years later (in 1962).  When second experience year losses (in 
this case, 1960 losses) are multiplied by the squared factor (1.14) we arrive 
at what they would cost if they occurred two years later (in 1962) : 

Composite Losses At 

1St Exper. Yr. 1959 
2nd Exper. Yr. 1960 

Actual Compounded Anticipated 
Losses Trend Factor Level 

$31,200 1.23 $38,376 
$34,000 1.14 $38,760 

$77,136 

Loss Ratio For Rating--Now actual premium has been adjusted to pre- 
mium at present standard rates for the memberships and benefits in effect 
during each of the experience years. Also, losses have been adjusted to the 
level anticipated in the forthcoming year. Using these figures we determine 
what the group's loss ratio presumably will be if standard rates are paid: 

Losses At Premium Loss 
Anticipated At Presenl Ratio for 

Level Standard Rates Rating 
2 "Yrs. Combined $77,136 $69,000 1.12 

Surcharge or Discount-- 
Loss Ratio-Permissible Loss Ratio 

Permissible Loss Ratio X Credibility = Rating (rounded to 
nearest 5% ) 
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In this example, the formula is: 
1.12-.94 

.94 X .90 : + .1724 ,  rounded to nearest 5 % -~- 15 % surcharge 

Statewide Trend Method--Item 3B illustrates the effect of using the state- 
wide trend factor without consideration of the group's own trend. Since we 
are taking ratings to the nearest 5% the difference in method produces a dif- 
ference of 5% in the indicated renewal rating. 

In conclusion I would say that the changes described have put us in an 
even more competitive position by sharpening our experience rating tech- 
nique. Our present methods, however, even now are undergoing examination 
with a view to possible further refinements. 

MASSACHUSET'FS HOSPITAL SERVICE, INC. 
Sample Application of Group Trend Factor 

1. Actual Experience: Loss 
Year Premium Loss Ratio 

1 $38,000 $31,200 .82 
2 $45,000 $34,000 .76 

2. Computation o[ Group Trend Factor: 
Standard Actual Loss 

Year Premium Loss Ratio 
1 $ 34,000 $31,200 .92 
2 $35,000 $34,000 .97 

Group Trend Factor ~ .97 - -  .92 .-- 1.05 

3. Standard Experience: 
A. Group Trend Method 

Standard 
Year Premium 

1 $34,000 
2 $35,000 

$69,000 

B. Statewide 

Year 
1 
2 

Standard Loss Loss Trend Credi- 
Loss Ratio Factor~ bility 

$38,376 1.13 1.23 
$38,760 1.11 1.14 
$77,136 1.12 90% 
Rating + 15 % 

Trend Method 
Standard Standard Loss Loss Trend Credi- 
Premium Loss Ratio Factor bility 
$34,000 $39,312 1.16 1.26 
$35,000 $39,780 1.14 1.17 
$69,000 $79,092 1.15 90% 

Rating + 20% 

1 Loss Trend Factors used in the Group Trend Method are 
Yearl: 1.07 X 1.07 X 1.07= 1.23 
Year 2: 1.07 X 1.07 = 1.14 

where 1.07 is the composite Trend determined from the formula 
(½ Group Cred) (Group Trend Factor)+(l -- 1/2 Group Cred) (Statewide Trend Factor) 
which in this example is (.45) (1.05) -q- (.55) (1.08) = 1.07. 
Note: If Group Trend Factor is greater than 1.08 use 1.08 for Group Trend Factor. 

If Group Trend Factor is less than 1.00 use 1.00 for Group Trend Factor. 



86 DISCUSSIONS OF PAPERS 

PATTERNS OF SERIOUS ILLNESS INSURANCE 

BY 

M A R K  K O R M E S  

Volume XLVli l ,  Page 121 

D I S C U S S I O N  BY J O H N  R. B E V A N  

Over the years, the contributions to the Society Proceedings on Accident 
and Health matters have not been in proportion to the emerging rate-making 
problems and to the developments of actuarial interest in this field. Mr. 
Kormes, however, does not share this responsibility since the paper under 
discussion is the second one he has authored on the general subject of cover- 
age for catastrophic disabilities. 

Although his paper and the statistical tables therein cannot be used directly 
for rate-making purposes, there is included valuable data which provides a 
general background for expected loss patterns. By the word "patterns" is 
meant such significant studies as the nature of chronological loss develop- 
ment, the distribution of losses by size of claim and the incidence of losses by 
type of medical expense. The availability of such data can be of assistance to 
the actuary in the pricing of and the reserving for the many complex forms 
of coverage in use today by the industry. 

Let me preface my further remarks with an observation to the effect that 
actuaries are not readily satisfied with data presented them. Statistical ma- 
terial may be in large enough blocks for full credibility but may not be 
homogeneous; it may be homogeneous but not credible. It can be recent but 
too thin, or broad and stable but unresponsive to current trends. Dissatisfac- 
tion on any of these counts often leads a Bureau actuarial committee to ask 
the staff to obtain more data while keeping the matter on the agenda. In 
keeping with such tendencies of the actuary, I found myself dissatisfied with 
some of the statistical data in this paper in the following respects: 

Generally, ample evidence is available to demonstrate that medical costs 
for this type of coverage vary by age, sex, geographical area, income and by 
type of protected person, i.e., employee, spouse and child. Those of us en- 
gaged in rate forecasting for other than Blue Cross companies have typically 
introduced rate differentials for all these factors. In this study, however, no 
such stratification is attempted although it is readily conceded that the income 
and area factors are not as important in a Blue Cross study confined to one 
state and to specified income groups. Thus, the data are applicable primarily 
to the Blue Cross flat rating approach. 

In all probability the statistical system in use by the Massachusetts Blue 
Cross would not permit further statistical refinement. Possibly, it was the 
author's view that any further fragmentation of data by sex or age would 
lack credibility. In any event, it can be said that future experience studies of 
such data would be improved by segregation along the lines indicated above. 
For example, in the paper under discussion, individual and family contracts 
are segregated for experience purposes. However, if the head-of-the-family's 
experience covered under the family contract could be separated and joined 
with the individual's experience, such combined results would provide a rea -  
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sonably homogeneous class and a broader statistical base. The residual family 
experience comprised of only dependent wives and children would similarly 
be a purer classification and of value in assessing dependent loss expectations. 
In such further studies, it might be of interest to no te  the format used by 
Messrs. Gingery and Mellman in their recent article in the 1961 Proceedings 
of the Society of Actuaries entitled "An Investigation of Group Major 
Medical Expense Insurance Experience." 

More specifically, it is also felt that the arrangement of the data would 
be of more value for interpretive purposes if 

1. Maternity claims were separately shown, thus distinguishing fortu- 
itous from non-fortuitous claims, and 

2. Total medical expense charges were tabulated as well as the actual 
claim payments. 

As to suggestion No. 1, it has usually come as a surprise to most actuaries 
that maternity claims are a proper subject of insurance in the first instance. 
Since such claims are usually foreseeable, non-catastrophic and budgetable, 
they can be considered to be outside the realm of insurability. However, the 
coverage has nevertheless become a fixed segment of the Accident and Health 
product and will probably remain there. Under these circumstances, the best 
course for the actuary is to recognize the difference between the chance and 
non-chance claims in his statistics. To do otherwise is to produce a blend of 
data which leads to a "bunching" of claims in a severity study at the maternity 
benefit amount and to obscure the frequency level due to chance claims alone. 
Again, the Massachusetts Blue Cross statistical plan may not provide for 
such refinement. Further, if the objective of the author's study is merely to 
measure past rate adequacy overall and to predict future pure premiums, the 
maternity segregation is not crucial on the assumption that the relativity of 
maternity losses to total will not change significantly. The stress in this dis- 
cussion is only to suggest that interested readers from outside the Blue Cross 
field would benefit by such a split in the possible application of these studies 
to their own rate-making activities. 

As to suggestion No. 2 above, it is helpful in the field of Major Medical 
insurance to have available total charges in addition to losses paid under a 
specific plan of coverage. With the availability of the former data, it becomes 
possible to relate any type of major medical plan with varying deductibles and 
coinsurance to the raw data and thus to measure the effect of varying such 
factors. Again, this was the approach used in the aforementioned paper by 
Messrs. Gingery and Mellman. 

In analyzing the actual statistical tables the following comments seem 
appropriate: 

1. Tables I and II demonstrate remarkably consistent results in portray- 
ing the loss development pattern of paid to ultimate losses as of 
specified points of time. 

2. In the diagnosis study as shown in Table VI, there may be some 
justification for expanding the coded disabilities for Master Medical 
since the "all other" category is averaging around 45%. 

3. In Table VII, an exhibit of claims by size is shown in which, as 
Mr. Kormes has stated, the distributions do not follow any regular 
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pattern. The significant bunching in the size group $250.01 to 
$300.00, for example, demonstrates this irregularity when shown 
with adjoining groups: 

Master Medical 
1959 

Family 

Size of Claim Number Amount 

$200.01-250.00 28 $ 6,289 
250.01-300.00 536 159,226 
300.01-400.00 29 10,131 

Mr. Kormes explains this aberration (and it occurs to a lesser extent in dis- 
tributions for other years and for the individual contracts) by the statement: 
"This is most probably due to certain types of more frequent serious illnesses 
for which the costs fall into the above ranges." While this explanation may be 
valid, it would appear to the writer that this particularly freakish phenomenon 
should be verified by first segregating the tabulating cards by diagnosis and 
then preparing a tabulation by size and by diagnosis. 

Because of the irregularity of these distributions, the author would prob- 
ably be the first to agree that their use in determining rate credits for higher 
deductibles, as was done on page 125, is subject to some margin of error. 
Possibly it could be minimized by combining the available years of experience 
into one table and smoothing the resulting data into a more acceptable device 
for such purposes. 

As a further point on this item, which point was touched upon above, the 
tabulation of charges in lieu of claims paid by size would also improve accur- 
acy in deriving rate differentials for varying deductibles. That is, alternate 
deductibles should be applied to total charges rather than to claims to which 
coinsurance percentages and the current $25 deductible have already been 
applied. 

In conclusion, 1 feel that Mr. Kormes is to be commended for adding to 
our statistical storehouse of Accident and Health data. The theme of this 
discussion is only to suggest that the value of future studies would be in- 
creased if the data were arranged and refined along the lines indicated above. 

AUTHOR'S REVIEW OF DISCUSSION 

MARK KORMES 

Statistics are Heaven or Hell for the actuary depending on whether or not 
they show what he expects and are available in such detail as he desires. It 
is for this reason that i have selected the title of my paper and have repeatedly 
indicated therein the need of further studies and more detailed analyses. 

Mr. Bevan's discussion quite properly brings out the necessity for addi- 
tional more detailed information. Some of the subdivisions such as age and 
sex may have merit if they are to be used as rating factors. 

In some of the Blue Cross plans where 1 have been instrumental to imple- 
ment this coverage an age factor was introduced to reduce the rate for groups 
with a large proportion of younger ages and vice versa. 
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Since the year of birth is punched on all claim cards an analysis of losses 
by age will be possible. There is, however, at the present time a lack of the 
corresponding information for the exposure so that the calculation of inci- 
dence and cost by ages could not be accomplished with the desired degree 
of accuracy. 

Blue Cross Plans prefer not to differentiate by sex because of the com- 
munity aspect of their philosophy. The income factor has been recognized 
in the rate determination as follows: 

Income Range Faclor 

Under $ 5,000 .95 
$ 5,000 to 6,999 1.00 

7,000 to 9,999 !.05 
10,000 to 14,999 1.25 
15,000 to 24,999 1.75 
25,000 & over 3.00 

The number of employees in each range is multiplied by the factor and the 
sum of the products is divided by the total number of employees to determine 
the average income adjustment factor. Since in practically all instances the 
average income factor was close to unity the expense of special statistical 
analyses did not seem warranted. 

I cannot agree with Mr. Bevan that employees as a group and dependents 
are more homogeneous classes than the individual and family classifications. 
On the contrary, every study which was made of the employees under the 
family contracts showed consistently a better experience than that for single 
employees. This is quite understandable because a single employee is apt 
to stay longer in a hospital having no one to take care of him and he is also 
apt to be more frequently admitted as a medical case for the same reason. 
Just because insurance companies decided to make rates for employees and 
for dependents as separate categories this does not necessarily result in more 
homogeneous classifications. 

The next criticism of Mr. Bevan is directed against the inclusion of 
maternity claims. I am advised by the statistical division of the Massachusetts 
Blue Cross that the number and amount of maternity claims is negligible and, 
if excluded, would in no way affect the results. This is primarily due to the 
fact that normal delivery is covered by the basic contract and that only under 
severe complications would there accrue benefits under the Master Medical 
coverage primarily for nursing service. Mr. Bevan is, however, entirely cor- 
rect in stressing the separation of maternity cases in the experience of an 
insurance company major medical contract which is not in excess over basic 
coverage. 

The desirability of having information on total medical expense is undeni- 
able but because of the built-in deductibles per calendar quarter and special 
benefit provisions for diagnostic X-ray services in physician's office the in- 
formation would not be complete. Furthermore, since the cost of many 
services following the discharge from a hospital in cases of the specific pro- 
longed illnesses is covered in full, the determination of the total cost would 
involve additional labor. The surgical benefit for pelvic delivery cases while 
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in accord with a fee schedule is not a service benefit  and the collection of 
reliable data on the additional charges made by physicians would be well 
nigh impossible. It is for these reasons that the existing statistical and claim 
processing set-up does not provide for the collection of this information. 

I concur with Mr. Bevan that a further analysis by diagnosis of the Master 
Medical category "All Other" is desirable. This will be possible because the 
statistical card contains a three digit international classification of disease 
code. It  is hoped that such information will be made available in the near 
future. 

There is no doubt that a further study is needed to explain the "freakish" 
phenomenon of the distribution by size particularly for Master Medical. The 
short time at nay disposal did not permit the desired analysis but the follow- 
ing facts may throw some additional light on the situation: 

(a) For all years (1956 to 1959) the average cost of a coronary at- 
tack was $284. While this is an arithmetical average, subsequent 
studies may confirm that a large number of such cases are close to 
this average. From Table VI it is seen that this diagnosis accounts 
for approxima~.ely 9% of all Master Medical cases. 

(b) The size of loss analysis for the year 1959 is based on incurred 
experience as of March 31, 1960. From Table lI  we find that the 
payments are only 42% of the ultimate incurred cost. A very large 
number of out-standing claims carry a flat reserve of $300. (The 
over-all average cost indicated by the 1959 experience as shown 
in Table VII  for family contracts is $354.94.) 

I am grateful to Mr. Bevan for taking the time to prepare the discussion 
of my paper and to call attention to the various elements where detailed in- 
formation is of essence in rate making. 

E X P E R I E N C E  R ATING REASSESSED 

BY 

ROBERT A. BAILEY 

Volume XLVII I ,  Page 60 

DISCUSSION BY JOHN W. C A R L E T O N  

Mr. Bailey has made a timely contribution to the technical literature. His 
examination of the structure of experience rating is well organized, and the 
conscientiousness with which he sorts out and labels the areas of judgment 
is to be commended. 

The paper should be reviewed by someone qualified to deal with the mathe- 
matical developments. Absent such a qualification, I find it necessary to com- 
ment on the criteria which Mr. Bailey uses to define a good experience rating 
plan. 

He starts with four fundamental criteria, the first relating to the measure- 
ment of something called information and the other related to practical 
aspects of the insurance transaction. If I understand him, he says the actuary 
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should first find the formula that uses risk loss experience so as to maximize 
predictive accuracy. Then he should see if the formula so obtained will be 
acceptable to underwriters and buyers. If so, proceed; if not, compromise 
prudently. 

There is something troublesome about the concept of a correct design that 
may have to be compromised in order to make it work. Such a concept of 
correctness is suspect. Perhaps it would be worthwhile to examine the statis- 
tical model that seems to underlie Mr. Bailey's symbols. 

Statistical, mathematical or economic models can be used either to advance 
the frontiers of abstract thought or to strip a complex practical problem to its 
manageable essentials. It is only in the latter use that it is proper to be 
concerned about the degree of correspondence between the simplified model 
and the more complex reality. The correspondence can never be perfect, but 
if it is too thin a different approach to model design may be suggested. 

In his paper Mr. Bailey does not refer to a model. The model I 'm  going to 
talk about is one I infer from what he says. This is dangerous--dangerous 
for me. He may have a way of looking at the problem that requires no model, 
or he may have a much more sophisticated one than I would be capable of 
sensing. 

His model seems to be the one frequently used to maximize accuracy in 
predicting "inherent hazards." The expression "inherent hazard" is used 
to label a quantitative attribute of individual risks. Within the model, risks 
are assumed to be heterogeneous in this attribute, but they lend themselves 
to classification in such a way that the dispersion of inherent hazards within 
classes is less than for the total risk population. Certainly, common sense 
and all known data fully support this obvious assumption, and perhaps that 
support is sufficient to give the concept of "inherent hazard" working reality. 

Most actuaries know what is meant when one of their brethren talks about 
"inherent hazard," but many of them have difficulty defining the concept 
tightly and without circuity, particularly if they are to stay inside their sta- 
tistical model and assume that the risk population, both within and among 
classes, is heterogeneous. For definition purposes, many have been forced to 
set up a second model of homogeneous risks, describe the behavior of such 
a model, and then define the inherent hazard of an individual risk in terms of 
its membership in such a group. 

"Inherent hazard," as we use the expression in our models, is not part of 
the working vocabulary of many underwriters. It is safe to assume that it is 
in the working vocabularies of even fewer insurance buyers. This should not 
concern us if we were confident that we have a precise, if esoteric, way of 
expressing what the buyers and sellers actually want to accomplish, but it 
should concern us if there is any possibility we are letting the model dictate 
the pricing problem rather than the other way around. We can examine the 
model further with this in mind. 

In the simpler statistical models used in experience rating analysis, the in- 
herent hazards are assumed not to change with the passage of time. Perhaps 
it would be fairer to say that they are assumed to have a degree of continuity 
such that changes can be ignored within time spans that encompass the sum of 
the experience period, the rating lag and the period to which the revised rates 
are to be applied. 1 know of no objective support for this assumption of 
continuity. It seems reasonable--perhaps more reasonable than an under- 



92 DISCUSSIONS OF PAPERS 

writer's annual renewal review or a safety engineer's optimism--but reason- 
able or not the assumption is inconsistent with some operating practices in the 
business. 

The model is operated in such a way that the accuracy of the inherent 
hazard prediction is enhanced by adding information from the risk's own loss 
experience to information already used in setting up the class rate. Mr. Bailey 
uses the word "information" in a sense similar to that in which it is used by 
information theorists. Many of the papers on Credibility in the Proceedings 
were published after the mathematical foundations of information theory were 
laid down but before they were translated into lay English that nonprofes- 
sionals could hope to understand. There now appears to be a striking 
parallelism. Information is measured by the extent to which it reduces the 
uncertainty of the receiver. Thus, the same message will carry more informa- 
tion to one receiver who has a lot of uncertainty than it will to a second 
receiver whose uncertainty has been cut down by other sources. 

Similarly, individual loss experience may add very little to what the under- 
writer already knows about the hazard of a risk if a great deal of good infor- 
mation has been poured into a refined classification system. On the other 
hand, the same risk's losses may be entitled to quite high credibility if the 
ratemaker's only prior information is represented by some classification rates 
set up with guesswork. 

When this relationship is worked out mathematically in the statistical model, 
the uncertainty implicit in (or the lack of information conveyed by) the class 
rates is usually expressed as the dispersion of inherent hazards within classes. 
Mr. Bailey has done this, and followed through consistently. There is a 
troublesome consequence: 

As the valid information upon which class rates were established ap- 
proaches negligibility, the theoretical recognition that should be given risk 
losses, regardless of risk size, approaches one hundred per cent. When Mr. 
Bailey collides with this result he modifies the criteria to emphasize fluctuation 
control at the expense of predictive efficiency. 

For  this weighing of the information carried in the class rate against the 
information carried by the risk's losses, the model itself seems deficient because 
of a conspicuous noncorrespondence with reality. In the model we have no 
information about the validity of the class rate other than the dispersion of 
inherent hazards within classes and we have no information about peculiarities 
of the individual risk other than incurred losses, claim by claim, during the 
experience period. In practice we seldom have any knowledge of the disper- 
sion of inherent hazards within classes but usually do have considerable back- 
ground information about the source of the class rates which should contribute 
to informed judgment on their application to an individual risk. Moreover, we 
quite commonly have a good deal of information about the individual risk 
that should enable us to match it against the source of the class rate. Of course, 
this is only to say this statistical model uses only the kinds of information that 
it was designed to use. 

To some, predictive accuracy is an end in itself; to others it is only a 
contribution to a larger problem of finding the points where buyers and sellers 
can meet and agree. To examine this difference we can look for the economic 
or market model in which the best predictive accuracy would be mandatory 
for survival. 
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If all competing carriers were to use the same experience rating plan year 
after year, if the plan's predictive accuracy were lower than it need be, and if 
all underwriters were equally ignorant of how low that accuracy was; then 
nothing adverse would happen that an off-balance factor couldn't cope with. 
The three requisites might be difficult to maintain indefinitely, but while they 
were maintained the plan could be looked upon as one in which the policy- 
holder pays some portion of last year's losses next year and thus is rewarded 
for being a good risk and punished for being a poor one. Only enough pre- 
dictive accuracy is required to keep the third requisite in effect. 

At the other extreme, there is a market model in which each carrier uses 
a plan different from that of every other carrier. More importantly, each 
policyholder is a perfect price buyer who considers each year's insurance as 
a separate transaction and annually shops the entire market for the lowest 
renewal quotation which he buys. Under such conditions, I believe all carriers 
having experience rating plans with less than the best predictive accuracy 
would be in financial difficulty. I'm not certain what would happen to the 
carrier whose plan had the best predictive accuracy. It might do satisfactorily 
or it might only be in less financial difficulty than the companies with less 
gifted actuaries. But in either event the overpowering demand for predictive 
accuracy would call for statistical models capable of using more and different 
kinds of information than the model we have been talking about. 

Of course, such a concept of the market doesn't correspond with reality 
either. Other things being not too unequal, most buyers prefer to maintain 
a continuing relationship with the same carrier or producer. Service effective- 
ness and service satisfaction typically improve with time. Even price buyers 
tend to have more confidence in longer period comparisons than shorter period 
ones. A company that rates its business in such a way as to make its better 
customers feel at home should expect them to respond by staying there. 

Is it possible to imagine a statistical model that has a closer correspondence 
to the pricing problem? In such a model predictive accuracy probably would 
not be controlling, but certainly conspicuous deficiencies of it would limit the 
inertia of the business. That inertia-like characteristic would be recognized 
quantitatively, together with the factors that contribute to it. The model 
should permit the buyer to dissociate himself from insurance pooling to the 
extent that he is willing to absorb his own losses, either directly or in rating. 
If a simpler definition of rateable losses brings about an easier meeting of 
the minds, the model should balance that gain against the loss of predictive 
efficiency. If the buyer wishes both to minimize pooling and to contain fluctu- 
ations, the model should permit him to extend himself in time. 

It is easier to point to the elements that an existing statistical model does 
not contain than it is to design a better one. I am not at all certain that a 
better one can be designed or that one containing the elements I have men- 
tioned would be a foundation for constructive mathematical inquiry. I do feel 
that Mr. Bailey could do it if anyone could. 

DISCUSSION BY" LEWIS H. ROBERTS 

This paper is distinguished by two virtues which are unfortunately not often 
found in combination: on the one hand, incisive theoretical analysis, and on 
the other, thorough practicality. The first deserves mention because the 
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author has developed the mathematical basis for a crucial problem which is 
not only one of our most difficult, but one which for many years has provided 
a broad field of uncertainty upon which the exponents of executive intuition 
have jousted in. darkness with the upholders of underwriting judgment. The 
second virtue was demonstrated to this reviewer by the important applica- 
tions in which the formulas presented in this paper have proved to be exceed- 
ingly valuable in competitive rate making. 

The author gives as the first criterion for experience rating: 
"Each dollar of loss, or absence thereof, should contribute to the risk's 

adjusted rate an amount equivalent to the amount of information it provides 
regarding the future losses of the same risk for the same amount of exposure." 

The "amount of information" provided by a statistic is defined in statistical 
theory by the equation 

( 1 )  I = 1 / , r  ~ 

where ~ is the standard deviation of the statistic. 
This leads immediately to Gauss' theorem on observation weights, accord- 

ing to which observations with varying degrees of reliability, or precision, are 
averaged with weights equal to I to yield minimum variance, hence maximum 
information, for the average. Reliance upon this theorem is implicit in the 
author's basic approach, and provides the essential element of mathematical 
soundness which has unfortunately been the missing ingredient of more than 
one other treatment of this subject. 

The author's second criterion, that the risk's premium should not fluctuate 
widely from year to year, appears to be self-evident. Generally, however, only 
if the experience of a risk is allowed to contribute more to the adjusted rate 
than the amount of information it contains--that is, if too much credibility 
is given to the experience--would wide fluctuations occur. We might regard 
this second criterion, therefore, as providing a symptom that the first has 
been violated. 

His third criterion is that a dollar of actual loss should not add more than 
a dollar to the adjusted losses because otherwise the insured might find it 
to his advantage to pay his own losses. The author's reason might not be 
clear to everyone. There is no objection to the insured's paying his own losses 
under deductible and excess insurance. Why should there be any objection 
here? The answer seems to be that it is not so much the insured's paying his 
own losses that bothers us-- i t  is his not reporting them. This third criterion, 
like the second, is essentially symptomatic of violation of the first. The prob- 
lem here arises particularly when amounts of loss are ignored and only the 
number of claims is considered. It is not surprising that anomalies should 
result from such oversimplification. Rigorous adherence to the first criterion 
should preclude premium debits that exceed the amount of actual loss and 
expense, as the author's formulas demonstrate. 

The fourth criterion, that an experience rating should not be too expensive 
to administer, is incontestable. It may be, however, that we actuaries allow 
ourselves to be too defensive about administrative costs, and tend to under- 
estimate the profit value of an efficient pricing system for insurance. 

One of the author's particularly trenchant remarks is that " . . .  the  
Actuarial Theory of Indeterminacy . . . would state that when we get suffi- 
ciently refined statistics in sufficient volume to be able to determine the 
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correct values for an experience rating plan, we won't use the information 
that way because we can then determine a far better class plan instead. I t  is 
when the data is limited and hence the rates less accurate that the need for 
experience rating is greater." Very true. Some time has been known to elapse, 
however, before the results of actuarial research found their way into a class 
plan, and then only after the defects of the plan had been profitably exploited 
by independent underwriters. 

Without, of course, attempting to repeat the author's derivations in detail 
here, let us examine the salient features of his thesis. By way of introduction 
to the author's formulas, a few comments on their theoretical background 
may be appropriate. 

We shall use the symbol E to denote expected values. The word "expected" 
will be used here only in the statistical sense of theoretical average. 

In the sense of conserving the most information, the most efficient formula 
upon which to base the credibility of a risk's experience is given by: 
(2) Z = ~E~/ (<,~ + ~ : )  
where A and E are the only available estimators of the inherent hazard, H, 
of a risk, and E (A - -  H )  = E ( E  - -  H)  = 0. If A is the risk's actual losses, 
and the inherent hazard remains unchanged since the experience period, we 
define H as equal to EA, hence E ( A  - -  H)  = 0. Where a risk with inherent 
hazard H is chosen a~ random ~om a class of risks with average inherent 
hazard E, it follows for any such choice that E H  = E, hence E ( E  - -  H)  = 0. 
(It  is important to note that where experience rating is optional it is incorrect 
to regard H as a random choice, hence we are not justified in assuming 
E ( E  - -  H) = 0 in discussing optional plans.) 

The variance of actual losses, aa 2, is by definition E ( A  - -  H) 2. We define 
~2 as E ( E  - -  H)  '2, which is necessarily equal to E ( H  - -  E)  ~ or ~H ~, the latter 
being the variance of the class and a measure of its heterogeneity. Note that 
ar-~ is not used here to denote the variance of E, which has no variance, but 
,rE a is the mean square error associated with the use of E to estimate each H. 
It is therefore identically equal to the variance of H. 

A theoretical weakness of most, if not all, experience rating plans in use 
today is that credibility cannot be measured in accordance with Eq. (2)  
above because ,~A ~ is reflected only roughly and aE ~ is ignored altogether. The 
importance of taking ,~E ~ into account is pointed up by the efficiency of 
so-called "merit" rating plans in which substantial discounts and surcharges 
are soundly developed for risks whose experience would have no credibility 
whatever under traditional experience rating formulas. 

The author implicitly applies Eq. (2)  with important results when he 
considers each dollar of loss separately. This approach by-passes a major 
stumbling block to utilization of small-risk experience. It also provides a 
much-needed theoretical explanation of the multi-split experience rating plans, 
in which this principle was first developed on a basis which, although intui- 
tive, was nonetheless essentially sound. 

The stumbling block to which reference has just been made is the variation 
between risks in the probability distribution of claims by size. If such varia- 
tion is recognized, how can it possibly be measured when only a very small 
number of claims has been incurred by any but the largest risks? The meas- 
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urement of credibility for each dollar of loss separately neatly substitutes for 
this apparently insoluble problem another that can be solved. By calculating 
the means and variances of the frequencies of successive increments to loss 
we arrive at a formula which gives high credibility to the first dollar of loss, 
lesser credibility to the fiftieth dollar, still less to the hundredth, and finally 
gives zero credibility to increments of loss in excess of some maximum value. 
By suitable gradation of credibility, an appropriate discounted value is pro- 
vided for every possible size of loss. 

The credibility of the t'th dollar of loss is given in the author's Eq. (4) as 

Nmt E(f~) 
( 3 )  z ~  = _ 

Nmt + m t 2 / , r t  2 E(f t )  + mt2/~rt 2 

in which E( f t )  is the expected number of claims for a risk with exposure 
equal to iX~units, while mt and cr~ 2 are the mean and variance of the inherent 
hazard (as measured by the expected number of claims) per unit of exposure. 
The subscript t means that we are referring to the t'th dollar of loss, hence 
frequencies are counted only for claims of t dollars or more. 

Although the author mentions a reference in which derivation for this 
equation is given, it is interesting to notice how immediately it follows from 
his first criterion for experience rating. 

It should therefore be derivable from Eq. (2)  of this review, in which the 
first criterion is mathematically reflected. The author's Eq. (4) can be writ- 
ten: 

o-t 2 

(4) Zt - -  
at 2 + mt /N  

The value cr~ 2 is the variance, within a class, of the expected number of claims 
per exposure unit, hence corresponds for unit exposure to the term ~rE 2 in 
Eq. (2) of this review. Under the Poisson assumption with respect to the 
probability distribution of the number of claims incurred by a given risk 
under constant hazard in a given period of time, the variance of the number 
of claims would be equal to the expected number, or mt per unit of exposure. 
For N exposures the variance of the indicated pure premium per unit of ex- 
posure for the t'th dollar of coverage would be only mr/N, however, which 
corresponds to the terms ~A 2 in Eq. (2) .  

It is noteworthy that the author's Eq. (4) yields the same modification for 
the increment of rates provided for the t'th dollar of loss as does Hewitt's 
formula based on the negative binomial2 This is seen from the following: 

If we count exposure in units of time, the variance between risks becomes 
N2o-t ~, and the variance of the number of claims sustained by one risk be- 
comes Nmt. We then have for N time units: 

N Z a t  z o.t 2 

( 5 )  z ~  - -  - -  

NZcrt 2 + Nmt at 2 + mt /N 

Where C claims have been incurred, as compared with Nm~ expected, the 

a Charles C. Hewitt, Jr., "Negative Binomial Applied to the Canadian Merit Rating 
Plan for Individual Automobile Risks", P.C.A.S. XLVII, 1960. 
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modification applicable to that portion of the rate provided for the t'th dollar 
of loss becomes 

(6) M < - -  

(6a) 

O't 2 

o'< ~ + m, /N  

1 
M r - -  

C m, /N 
. ~ .-lt- 

Nm~ ~t 2 + m d N  

C o - t  2 _qt_ m t  ~ 

m~ N ~  -° + m~ 

Hewitt's formula (substituting N for his s) is: 
a r + C  

(7) M = - 
r a + N  

where a = mt/,rt ~ and r = m?O/~t ~ in the notation used here. Equations (6a)  
and (7) are the same when these substitutions are made. 

An example of a practical use of the formulas presented in this paper is 
provided by their application to a sample of 862 Homeowners risks studied 
by the writer. It was found that the calculated value of ,~2 turned "negative" 
for values of t in excess of premium. Negative values of ~_o are, of course, im- 
possible. The value of or, 2 was calculated by subtracting the expected number 
of claims, which equals the Poisson variance and corresponds to a homogene- 
ous population, from the actual variance of the number of claims per risk. 
There will always be some value of t, however, for which a finite number 
of risks will generate not more than one claim apiece in a finite period of 
time, regardless of the variance between their means. The variance of such 
an observed distribution will of course be only binomial (npq with n equal 
to 1) hence less than Poisson (p).  Until a more powerful method of analysis 
is recognized, it appears necessary to regard the value of t for which the ob- 
served value of a~ ~ equals mt as the limit beyond which further increments of 
loss have zero credibility. 

As an interesting sidelight upon this study, it was found that when losses 
were discounted by means of a geometric progression similar to that under- 
lying the multi-split plan used in Workmen's Compensation, the result was 
not significantly different from that obtained by applying the credibility for- 
mula derived in terms of the t'th dollar of loss. Such a simplification, of 
course, is most welcome in practical applications. 

An important point is raised by the author to the effect that the parameters 
of an experience rating plan should be derived from experience. The need 
for doing so in connection with small risk experience rating, or merit rating, 
has long been recognized. This may have been because under merit rating 
plans a small number of classes can be set up to correspond to the several 
debit and credit groups established under such plans. For  other experience 
rating, however, it would be no less appropriate to tabulate experience by 
the amount of the modification, and there is no real obstacle to arranging 
for this to be done. Such a study would provide a valuable check on the 
actuarial soundness of plans in current use, although it would not guarantee 
that they are the most efficient of possible plans. 

In the latter part of his paper the author develops a method of experience 
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rating which makes the least possible use of existing rates, consistent with a 
selected maximum degree of instability in collectible rates. The degree of in- 
stability is expressed in terms of the effect of a single loss. The conclusion 
reached-- that  up to the maximum single loss the credibility should be unity 
and that over this amount the credibility should be zero-- is  by no means in- 
tuitively obvious. The usefulness of this form of experience rating lies in 
those areas, such as new coverages or where a class is known to be very 
heterogeneous, where there is little confidence in the accuracy of established 
rates for individual risks or even, perhaps, overall. 

An intermediate approach, not mentioned by the author, is provided where 
credibility is taken to be inversely proportional to the coefficient of wiriation 
of losses, thereby limiting but not minimizing the variance of formula rates. 
Under this procedure we say, in effect, that we don't know just how accurate 
the established rates are, but we do have a fair amount of confidence in them. 
We will therefore give as nmch credibility to the experience as we can, sub- 
ject to a maximum variance in formula rates (as Z approaches zero) equal to 
the sum of the variance of established rates plus the variance which corre- 
sponds to full credibility. For  intermediate credibilities we will accept a vari- 
ance in formula rates equal to the sum of the variance corresponding to full 
credibility plus the product of the square of the complement of the credibility 
times the variance of established rates. 

An incidental point, mentioned by the author in connection with the ap- 
proximation of claim distributions, deserves comment. He suggests that some 
available data indicate that the log-normal curve is appropriate for fitting 
claim distributions in fire insurance as well as in the casualty lines. The writer 
has found this to be the case except as the policy limit is approached. In that 
region a graph on log-normal probability paper curves upward. Available 
data are insuflficient to show precisely how the function behaves in the im- 
mediate vicinity of the policy limit, but it seems reasonable to believe that 
a discontinuity exists at that value because of the probability of total losses. 

In conclusion, 1 should like to commend the author for having contributed 
one of the most scholarly and wduable papers to be found in our Proceed- 
ings. 
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First, it is noted for the record that the buffet supper which had been ten- 
tatively scheduled for Sunday evening, May 20, for early arrivals, was not 
held. 

Prior to the formal convening of the meeting there were held a number 
of informal round-table discussions, beginning at 9:30 A.M. on May 21st, 
participants being free to go and come as they pleased: 

(a) Retrospective Rating---Its Uses and Misuses--Francis J. Hope, Mod- 
erator. 

(b) New Approaches To Solution Of Actuarial Problems In Electronic 
Era--Robert B. Foster, Moderator. 

(c) Is Psychological Testing Useful For Classification Purposes?--Paul 
M. Otteson, Moderator. 

(d) Possibilities Of Operations Research Techniques For Actuarial Prob- 
lems-Paul  S. Liscord, Moderator. 

(e) How Can Administrative Procedures For Merit Rating Plans Be Im- 
proved? Are Centralized Records Now Feasible?--Ernest T. Berkeley, 
Moderator. 

(f) Training Program For Actuarial Trainees--Casualty and Fire Insur- 
ance-John W. Wieder, Jr., Moderator. 

(g) A Current Evaluation Of Table M By Line Of Insurance--Richard 
L. Johe, Moderator. 

(h) Analysis Of Increased Limits Experience. 

(1) Effect of increased limits coverage on basic limits average 
claim costs. 

(2) Methods of analyzing increased limits losses by range of loss 
or limits carried. 

Robert A. Bailey, Moderator. 
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At [2:30 P.M. recess was taken for luncheon. 

The first formal session of the meeting convened at 2:00 P.M. with a brief 
address of welcome by the President. The President also noted the following: 

(1) Research Committee and Research Advisory Committee. 

By action of the Council at the meeting of February 28, •962, the existing 
Research Committee was discontinued and the President had appointed a new 
Committee--"Research Advisory Committee"--to co-ordinate activities on 
various research projects and to advise the Council on new research projects. 
Seymour E. Smith had agreed to act as Chairman of the new Research Ad- 
visory Committee. Active research was now under way or contemplated as 
follows: 

Committee On Automobile Research--Harold E. Curry, Chairman 

Committee On Large Loss Experience--Matthew Rodermund, Chairman 

Committee On Mathematical Theory Of Risk--Charles C. Hewitt, Jr., 
Chairman 

Committee On Annual Statement Joseph Linder, Chairman 

(2) Astin 

The ASTIN session would be held May 23-25, 1962 at Juan Les Pins, 
France. Joe Linder and Doc Masterson were leaving for this gathering and 
were bringing greetings and best wishes from the CAS. The President also 
announced that consideration was being given to suggesting to ASTIN that it 
hold its 1964 meeting in New York to tie in with the 50th anniversary meet- 
ing of the CAS in November of that year. 

(3) 17th International Congress O[ Actuaries. 

The Congress would meet in London and Edinburgh in 1964. Each Na- 
tional Association had been invited to submit a report relating to the devel- 
opment, status and activities of the actuarial profession in their respective 
countries. It was expected the CAS would co-operate with other organiza- 
tions in the United States in the preparation of the requested report. Among 
the subjects for individual papers to be presented at the 1964 gathering of 
Astin is "Practical Application Of Modern Statistical Techniques In Motor 
And Other Non-Life Insurance Branches And In Life Insurance". The Presi- 
dent announced that several members of the CAS had expressed an interest 
in preparing an appropriate paper to be presented at the Astin meeting. 

Beginning at 2:30 P.M. on May 21, the following seminar discussions were 
held concurrently: 

Seminar A 

Analyzing Annual Statements And Expense Exhibits Of Other Com- 
panies. How Can Such Analyses Aid Your Company's Future? 

Chairman: Robert G. Espie, Vice President and Assistant Comptroller, 
Aetna Life Affiliated Companies. 
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Seminar B 

Rating Of Excess Coverages--Umbrella Policies, Deductible Coverages, 
Excess Of Loss Or Loss Ratio, Stop Loss, etc. What Statistics Are 
Available And Needed For Proper Rate Making? 

Chairman: Matthew Rodermund, Vice President-Actuary Munich Re- 
insurance Company. 

Seminar C 

Package Policy Ratemaking--Automobile And Multiple Peril. What 
Basic Principles Should Govern Future Rate Revisions On Package Poli- 
cies? 

Chairman: Edward S. Allen, Actuary, The Phoenix of Hartford In- 
" surance Companies. 

Seminar D 

How Can Actuarial Analyses Help Company Claim Departments Con- 
trol Average Claim Costs? 

Chairman: Martin Bondy, Actuary and Assistant Treasurer, Consoli- 
dated Mutual Insurance Company. 

Seminar E 

Profit And Loss Reports For Management. What Types Of Reports 
Are Most Significant? 

Chairman: Charles L. Niles, Jr., Actuary, General Accident Group. 

Conclusion of the seminar discussions at 4:30 P.M. brought to an end the 
formal activities for the first day of the meeting. At 6:00 P.M. the group re- 
convened for a brief Social Hour which had generously been arranged for the 
entertainment of the CAS by the management of the Griswold Hotel. 

The meeting reconvened at 9:30 A.M. on May 22, with President Laurence 
H. Longley-Cook presiding. The President announced that the firm of Wood- 
ward and Fondiller had established an annual award of $200 in memory of 
Joseph H. Woodward, a charter member and Past President of the CAS, 
and Richard Fondiller, Secretary-Treasurer of the CAS from 1918 to 1953. 
The award, to be known as the "Woodward-Fondiller Prize", is to be made 
to the author of the best eligible paper submitted each year by an Associate 
or Fellow who has attained his designation within the last five years. To be 
eligible the paper must show evidence of ability for original research and the 
solution of advanced insurance problems. If no paper is considered eligible 
in a given year, the award shall not be made. 

At this point Vice President Wolfrum took over the conduct of the pro- 
ceedings. 

The following new papers were then presented: 

(1) "An Introduction To The Negative Binomial Distribution And Its 
Applications" ,by LERoy J. Simon, Associate Actuary, Insurance 
Company Of North America. 

(2) "Homeowners--The First Decade" by Frederic J. Hunt, Jr., Asso- 
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ciate Actuary, Insurance Company Of North America. Ernest T. 
Berkeley, Actuary, Employers Group, then presented a written re- 
view of Mr. Hunt's paper and Mr. Hunt then made some additional 
comments. 

(3) "Size, Strength 8,: Profit" by LERoy J. Simon, Associate Actuary, In- 
surance Company Of North America. 

The session then recessed at 10:20 A.M. for a repeat of the five seminars 
which had been conducted on Monday afternoon. At 4:30 P.M. recess was 
taken to be followed by a Social Hour beginning at 5:30 P.M. with an in- 
formal banquet at 7:00 P.M. 

Following the Banquet, there was presented a musical skit, prepared and 
presented by the Entertainment Committee consisting of Bill Hazam, Matt 
Rodermund (Chairman) and Ruth Salzmann, dealing with the vagaries, 
weaknesses and strong points, if any, of the actuary, the underwriter, the in- 
surance editor and management, in general. The musical numbers were sung 
by the CAS Quartet: Bob Foster, Paul Liscord, Lu Tarbell and Ager William. 
The festivities were concluded by the reading of an original poem "Elegy In 
An Auto Junk Yard" by Win Greene. 

The meeting reconvened at 9:15 A.M. on Wednesday morning with Vice 
President Murrin in charge of the meeting. Thereupon, reviews of previous 
papers were presented: 

Author 

( 1 ) M. Eugene Blumenfeld 

(2) Kenneth L. Mclntosh 

(3) Frank Harwayne 

(4) George E. McLean 

(5) Mark Kormes 

(6) Robert A. Bailey 

Reviewer 

Alfred V. Fairbanks 

(a) Lester B. Dropkin 

(b) Robert L. Hurley 

Seymour E. Smith 
(Review read by 
Paul S. Liscord) 

Roger A. Johnson 

John R. Bevan 

(a) John W. Carleton 
(Review read by 
Richard J. Wolfrum) 

(b) Lewis H. Roberts 

Title of Paper 

"Recent Trends And Innova- 
tions In Individual Hospital 
Insurance". 

"Mathematical Limits To The 
J u d g e m e n t  F a c t o r  In F i re  
Schedule Rating". 

"Observations On The Latest 
Reported Stock Company In- 
surance Expenses For 1960". 

"An Actuarial Analysis Of A 
Prospective Experience Rating 
Plan For Group Hospital- 
Surgical-Medical Coverage". 

"Patterns Of Serious Illness 
Insurance." 

"Experience Rating Re- 
assessed". 

The following authors presented additional remarks in comment upon the 
reviews: Messrs. Kormes, Mclntosh and McLean. 

The gathering then heard a stimulating address "Tomorrow's Actuary" 
by Henry S. Beers, President, Aetna Affiliated Life Companies. Mr. Beers' 
talk will be printed in Volume XLIX of the Proceedings. 

The chairmen of the seminars then presented a report on the activities and 
discussions during their respective seminars. 

At 12:15 P.M. the May 1962 meeting of the CAS was adjourned. 



VOL. XLIX, Part II : No. 92 

PROCEEDINGS 
NOVEMBER 14, 15 and 16, 1962 

ACTUARIAL ASPECTS OF INDUSTRY PROBLEMS 

PRESIDENTIAL ADDRESS BY LAURENCE H. LONGLEY-COOK 

The work of the actuary in property and casualty insurance is so very 
diverse that he should have something to contribute to the solution of nearly 
every industry problem. Unfortunately for many an actuary the pressures of 
his day to day tasks give him little time to turn to broad industry problems 
unless their solution becomes his particular charge. The President of a sister 
organization, in an address a few years ago said, "Any profession or occupa- 
tion gives to its practitioners some special emphasis on life; we play one 
instrument in the orchestra. To play our part worthily we need more than 
dexterity upon our own instrument, for we are part of the whole." If we are 
to play our part worthily in the insurance field, we must contribute to the 
solution of industry problems so that insurance can provide broader cover- 
ages, better service and more economical charges to the public it serves. 

Henry Beers in his speech at our Spring Meeting discussed the present and 
future work of the actuary and stressed the actuary's ability to solve the 
"impossible" problem. The actuary's special ability in this field stems at 
least in part from his logical training and often lies in his skill in reducing 
intangibles to numerical form so that the most probable result of any action 
can be measured and the range of variation from the most probable result 
determined. Many of the "impossible" problems in our industry are "impos- 
sible" because the real problem has not been sufficiently clearly defined and 
one of the most important services the actuary can perform is to define and 
to redefine a difficult problem until it comes so clearly into focus that the 
solution is comparatively straightforward. The work of crystalizing the nature 
of a problem in this way requires the logical thinking which is so strongly 
stressed in actuarial training. The logical analysis of a problem is an actuarial 
solution just as much as a study full of mathematical symbols and tables 
of figures. 

In addressing you as President of the Casualty Actuarial Society, I want 
to draw your attention to five industry problems which, I believe, offer 
important opportunities for actuarial research. The first problem which I 
want to mention is the determination of what hazards are insurable. This 
is certainly not a new problem to actuaries as it was one of the main topics 
of discussion at the Fourteenth International Congress of Actuaries which 
was held in Madrid in 1954. Twenty separate papers on the problem were 
contributed at that time from actuaries all over the world. It is tempting to 
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dismiss the problem with the statement that we already insure every hazard 
which is insurable, but we should then remind ourselves that there was a 
time when wind damage was considered uninsurable. There is particular 
interest in this problem at the present time because of a strong public demand 
for flood and wave damage insurance. 

Some people have suggested that flood and wave damage coverage should 
be provided by means of an assigned risk plan or other compulsory ma- 
chinery. However, such a plan would encourage the construction of dwellings 
and other buildings in areas where their frequent destruction by the elements 
would be a waste of the National wealth and would not be in the over-all 
public interest. The task for the actuary is to devise a plan which would 
avoid this pitfall and still make insurance available to the vast majority of 
the public. My o w n  thought is that a solution might lie in broadening 
extended coverage to include a large number of perils at present difficult 
to insure. Thus we might be able to pool earthquakes in California, hurri- 
canes in Florida, sewer back-up in Illinois, high tides in New Jersey and 
floods in Pennsylvania. Nationwide pooling arrangements to protect the 
small local company would be an essential part of the plan and cooperation 
between the States in rating and form approval might be needed. I believe 
such a development of our business should not be dismissed lightly but 
should be a subject of careful actuarial analysis. No plan should attempt 
to protect the foolhardy construction of buildings in inappropriate locations, 
but, just because all risks cannot be insured, there is no reason to dismiss 
the hazard as uninsurable. With flood insurance part of the standard extended 
coverage, its exclusion in certain locations would provide a useful "beware" 
warning to builders, purchasers and mortgagees. 

The next problem on which I want to touch is that generally referred 
to as the Surplus Line or Non-Admitted business. Estimates as high as 
$500,000,000 in direct premiums have been given for the size of this market 
and concern must be expressed as to the reasons this business seeks protection 
outside the United States. Many problems are involved: regulation, taxation, 
ethics, equality of opportunity, etc. All of these problems are of concern 
to the actuary, but his special talents should be used to study the financial 
effect of the situation on both insurance companies and the insuring public 
and to suggest how equality of opportunity can best be established. 

It would be very wrong to attempt to shut out the non-admitted market, 
thus making insurance more expensive or less convenient to the needs of the 
public. Rather, we must find means of making it possible for admitted com- 
panies to compete for this business by providing coverage on terms and rates 
which will be at least as attractive as those which can be offered by the non- 
admitted market. 

A careful analysis of the business written by the non-admitted market is 
the first requirement. While full details are not available, the actuary can 
make reasonable estimates of the various covers being placed, their approxi- 
mate volume, how written and how rated. He will be interested to determine 
how much of the business is written by the non-admitted market because 
of lack of capacity in the home market; because of underwriters' dislike of 
the risks; because of the regulatory yoke on admitted companies; because of 
lack of flexibility in rating; etc. From this study he will go on to inquire to 
what extent we should revise some of our old customs. Should experience 
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rating be used freely in property insurance? Should it be made easier for 
underwriters to take the unusual risk or the poor risk at a price? Further, 
he may ask would it pay an admitted company to set up a non-admitted 
subsidiary? What volume could be expected? What would be the cost of 
such a venture and what the likely profit? Here is a fascinating field for 
actuarial research, 

The third problem to which 1 wish to turn your attention is in the private 
passenger automobile field. Here the greatest problem is not merit rating, 
not assigned risks, not young drivers, not direct writers, but rather the large 
proportion of the claim dollar which is wasted in legal fees. While actuaries 
and other members of the industry have given full attention to the former 
problems, little study has been given to this major problem-- the  wastage of 
the loss dollar through legal costs. For some mysterious reason little has 
been written on this subject by members of the industry and what studies of 
the problem have appeared have been mainly from legal or educational 
sources. Estimates which have been made show that hundreds of millions 
of dollars are wasted in trying to determine who was to blame in any par- 
ticular accident when, at least in the case of a collision between two insured 
automobiles involving only physical damage, this determination is of little 
real importance to the public. The laws of probability show that if every 
insurance company paid for the damage to every automobile it insured 
instead of for the damage to every automobile for which its insured driver 
was liable, it would make no practical difference to the underwriting results 
of companies.. However, it would lead to applicable savings in expense both 
to insurance companies and to insured3. 

In other parts of the world the "knock for knock" agreement had con- 
tributed greatly to the reduction in the cost of settling automobile claims. 
Under such an agreement each carrier pays the costs of the repairs to its own 
vehicle in the event of a collision. The idea has been extended, at least in 
Great Britain, to an agreement to share the expense of Bodily Injury and 

- Property Damage claims up to a substantial limit, thus preventing the courts 
being filled with automobile litigation. Since there are, I believe, difficulties 
to such agreements under our laws, we might explore a simple addition to 
the insurance code in each state barring direct or indirect subrogation be- 
tween insurance companies. This idea is not too revolutionary because at 
least one Unsatisfied Judgment Fund excludes subrogation claims. Many 
rating and other changes would result from such a plan but it does not appear 
to present insurmountable difficulties, and the over-all savings to both in- 
surers and insureds would be enormous. 

The fourth industry problem to which I want to refer is the Annual State- 
ment and the related exhibits. The Annual Statement has received little 
attention from non-life actuaries with a few notable exceptions. We have 
tended to accept it as certain, like death and taxes, and have left it and its 
problems to others. On the life side, the company actuary has always been 
directly concerned with the Statement since he has to sign it and this may 
explain its comparative freedom from difficulty. 

Concern must be expressed for the fact that General Expenses, which 
consist mainly of Underwriting and Processing costs are higher today for 
many lines of business than they were 10 years ago, despite the introduction 
of-electronic data processing. These costs could be reduced if. the Annual 
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Statement were designed to suit modern data processing equipment. For 
example, the Statement still calls for the tabulation of fire premiums-in-force 
by term of insurance and year written in order that the unearned premium 
may be calculated by simple multiplication. This requirement is identical 
today to what it was in 1904 and, for all I know, for many years before that. 

While the tabulation mentioned has shown no change, other portions of 
the exhibit have become excessively complex. Instead of the simple sub- 
division of property insurance into (a) Fire and (b) Marine and Inland, 
we now have 26 subdivisions of business of which approximately one-half are 
property "lines" and the remainder casualty. The subdivision of every item 
of premium, loss and expense into these 26 "lines" is costly and is actually 
impossible for a company writing foreign business or excess of loss reinsur- 
ance. However, companies are required to force such business into the 26 
line breakdown. No other country in the world requires such tremendous 
detail from its insurers and, in fact, the overhead expenses involved in com- 
plying with the Annual Statement makes it almost impossible for a domestic 
company to transact overseas business profitably except through a non- 
admitted subsidiary. Another cause of difficulty is the famous, or should I 
say infamous, Schedule P which except for its fifth part has, I believe, long 
outlived its usefulness. The Schedule is most expensive to prepare and little 
understood even by those who have been associated with casualty insurance 
for years. 

You will be interested to learn that last Spring the Council of the Casualty 
Actuarial Society set up a Committee, under the Chairmanship of Joseph 
Linder, to study and report on the current problems of complying with the 
Annual Statement, in the hope that this will stimulate necessary revisions. 
You will have noted that recently one of our best read insurance columnists 
has joined in the cry for revision. A study to estimate the millions of dollars 
in processing costs which the Industry could save if the Annual Statement 
and Expense Exhibit were simplified could provide a valuable impetus to 
revisions. 

As my fifth industry problem, I will draw your attention to the rate making 
statistics. It  was not very long ago that these statistics presented no particular 
problem. Nearly all rates were made in concert and statistical agents col- 
lected statistics on a single uniform plan. The position is now different. 
Independence is common and all but the smallest independents are interested 
in their own. statistics. Existing statistical plans were never designed to meet 
the needs of independents and are more concerned with proving past classifi- 
cation rates were right than in the study and development of new and better 
classification systems. Hence, many companies find the need for two classifi- 
cation systems; one to meet their internal needs and one for the use of the 
statistical agents. The position has been further muddled by a few insurance 
departments who have decided to be more independent than the Independents 
and call for statistics on bases which do not fit either the needs of the 
independent companies or the traditional requirements of the statistical agents. 

As the actuary of an independent company, I have received considerable 
cooperative assistance from statistical agents in the last few years and my 
opinions have been solicited on more than one occasion. However, I believe 
that a logical and necessary step is that such agents have actuarial commit- 
tees which include representatives of all who use their services. Statistical 
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plans are not an end in themselves but a means to rate making. The inde- 
pendent rate maker is as much concerned with the form of statistical plans 
as are rating bureaus. 

Most of the larger independent insurance companies have carried out 
considerable study programs into the problems of statistical plans and 1 
would hope to see the results of some of this research in our Proceedings. 
I have on another occasion drawn attention to the use of the census method 
as a means of simplifying the collecting of data for business such as Auto- 
mobile and Homeowners, which have numerous classification breakdowns. 
I would like to see studies of this and other revolutionary proposals which 
may do a better job at a lower cost. 

As another move to simplify the development of statistics and to reduce 
costs I believe we would do well to limit the collection of data to companies 
over a certain size. The idea that the maximum volume of data possible is 
essential to insurance rate-making appears to have no actuarial support. 
Life actuaries have for years based their mortality tables, including their 
substandard lives studies, on the experience of the larger companies only. 

Despite the efforts of many actuaries the orderly development of property 
and casualty statistics is frequently disturbed by those who are in a position 
to influence the development of statistical plans to achieve their own par- 
tisan ends. It is unfortunate that the collection of rate making statistics in 
property and casualty insurance is not controlled or administered on a non- 
partisan basis by the Casualty Actuarial Society just as the collection of life 
insurance rate making statistics is controlled by the Society of Actuaries. 

I have tried in these brief remarks to draw your attention to five problems 
of the insurance industry calling for actuarial study to aid in their solution. 
These are Insurable Hazards, Business with Non-admitted Companies, Legal 
and Other Expenses of Automobile Claims, the Annual Statement, and Rate 
Making Statistics. In the solution of all these problems the actuary has some- 
thing to offer and he should find time to make his contribution either in the 
counsels of the company, bureau or department he serves or, if possible, in 
a more direct way. The five problems I have selected for review have been 
chosen almost at random from many which call for actuarial study. Others 
of both major and minor importance include improved rate making classifi- 
cations for extended coverage; subrogation in fire insurance; net cost rate 
making; stop loss reinsurance; the small premium problems; and even a 
single short rate cancellation rule suitable for electronic data processing to 
replace the present multiplicity of tables. 

The Casualty Actuarial Society through its meetings and "Proceedings", 
provides a valuable forum for discussion and for the publication of research 
studies. Occasionally, but only very occasionally, it can also help by setting 
up a special committee. The rapid changes which have taken place in our 
industry in the last decade have created or magnified numerous problems 
and we as actuaries are shirking our responsibilities if we do not contribute 
to their solution. 
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1. INTRODUCTION 

1.1 In classical actuarial theory we are concerned exclusively with expected 
values. 

The net premium of an insurance contract is by definition equal to the 
expected value of the claim payments which will be made under the contract. 
Similarly the technical reserves of an insurance company are defined as the 
expected value of the payments to be made under all contracts in the com- 
pany's portfolio. 

If the insurance contracts are of long duration, interest is usually taken 
into account by discounting the value of all payments to some particular point 
of time. In the following we shall ignore interest, since it is fairly clear that 
this element can be brought into all formulae without any serious difficulty. 

1.2 It is, however, evident that an insurance company must consider the 
possibility of deviations from the expected values. In practice this is done by 
adding a "safety loading" to the net premium, and by keeping "special re- 
serves" in addition to the technical reserves. 

There is a considerable literature about the measures which insurance 
companies can take to allow for such deviations from the expected values. It  
is convenient to refer to this heterogeneous body of literature as the "theory 
of risk," although "non-classical actuarial mathematics" would have been a 
more appropriate and more correct term. 

1.3 In this paper we shall re-examine some of the basic ideas and objectives 
behind the studies which o n e - - m o r e  or less appropriately--refers to as theory 
of risk. We shall try to show that recent developments outside the field of 
actuarial mathematics make it possible to formulate these objectives in a 
precise manner, and in some cases to find clear-cut solutions to problems 
which have been discussed by actuaries in a rather inconclusive manner for 
more than a generation. 

2. THE BASIC MODEL 

2.1 An insurance contract defines a probability distribution F t ( x ) ,  where 
F i (x )  is the probability that claim payments under the contract shall not 
exceed x. If we ignore interest, the net premium of the contract is: 

fo ~° ( )  Pi = xdFl x . 

The technical reserves of an insurance company holding n contracts are: 

n 

V ~-  ~ ~ Pi == xdF(x)  

i = l  
where F ( x )  is the convolution of the distributions F l (x)  . . . F~(x) .  
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2.2 We shall now consider an insurance company which holds a portfolio of 
insurance contracts. We shall write F(x)  for the probability that the total 
amount of claim payments under these contracts shall not exceed x. We shall 
assume that the premiums for all contracts have been paid to the company in 
advance. We shall further assume that the pre-paid premiums together with 
the company's initial capital amount to S. 

Claims may become payable at any time within the contract period. If 
we assume that all contracts are of short duration, it will not matter at which 
particular time the claims occur. The risk situation of the company will then 
be completely determined by the two elements S and F (x) .  

2.3 When all contracts in the portfolio have expired, the amount of money 
left with the company wilt be 

y - ~ - S - - x .  

y is obviously a stochastic variable, and its distribution is easily found to be 

G(y )  -~ 1 - - F ( S - - y ) .  ( - ~ ~ y  ~ S )  

We shall refer to this probability distribution as the profit distribution asso- 
ciated with the risk situation IS,F(x)I . 

2.4 If an insurance company has a well-defined policy, it must have some 
consistent rule which makes it possible to decide when one profit distribution 
G~(y) is preferable to another G~(y). 

A perfectly consistent rule would be to go exclusively by expected profits, 
and prefer G, (y)  to G~(y) if and only if 

__f ~oo~ ydG1 ( y ) _  ~ f~o~_ edGe(y) . 

There is nothing wrong with this rule, except that it does not seem to be 
followed by any insurance company. The fact that reinsurance exists is a 
sufficient proof that the possibility of deviations from expected profits is taken 
into account when insurance companies make their decisions. 

2.5 It may be useful to illustrate the point above with a simple example. 
We consider an insurance company which has underwritten a contract 

which can lead to a claim of $1 million with probability 0.001. We assume 
that no other claims can occur, and we assume further that the company's 
funds, including the premium collected for the contract mentioned, amount to 
just $1 million. It is easy to see that the profit distribution in this case is: 

: $1 million with probability 0.999 
$0 with probability 0.00l 

If the company pays $50,000 in order to reinsure one-half of this risk, the 
profit distribution will change to 

$950,000 with probability 0.999 
$450,000 with probability 0.001 

If the actuary of the company is used to reason along classical lines, he may 
point out that the net premium for this reinsurance is $500, and that it is 
sheer madness to pay 100 times this amount for reinsurance cover. His di- 
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rectors may, however, still prefer to take the reinsurance, rather than carry- 
ing the whole risk alone. This means that they consider the second profit dis- 
tribution as better than the first. 

2.6 We shall now assume that the company's preferences over various profit 
distributions constitute a complete ordering over the set of all probability 
distributions G(y) .  This is just the precise mathematical way of saying that 
the company has a well-defined policy, a term which we used rather loosely 
in paragraph 2.4. 

A complete ordering can under very general conditions be represented 
by an index number or a functional U ( G )  such that 

U(G, )  > U(G, )  
if and only if G , (y )  is preferred to Ge(y) ,  and 

U(G, )  -~  U(G:)  
if the two distributions are considered as equivalent. 

We shall refer to U(G) as the utility attached to the profit distribution 
G ( y ) .  

The ordering is assumed to include all probability distributions. Hence it 
must also include degenerate distributions of the type ~(y-a). For this distri- 
bution profits will be exactly a with probability 1. 

We shall write U(G)  ~-  u(a)  if G ( y )  = c(y-a). 

2.7 If the preference ordering is consistent, one can prove that 

f+u~y)dG(y) U(G) ~ 

This formula was first presented by Daniel Bernoulli :~ in 1738 as a 
reasonable hypothesis concerning rational decision-making under uncertainty. 
The principle was first applied to insurance problems by Barrois 1 in 1834. In 
1947 yon Neumann and MorgensterW'-' proved that Bernoulli's hypothesis 
could be derived as a theorem from a few simple, and intuitively very accept- 
able axioms. These axioms must be fulfilled if the preference ordering over the 
set of profit distributions shall be consistent in any acceptable sense, and it is 
almost self-evident that the axioms hold for a rationally managed insurance 
company. 

2.8 The proof given by von Neumann and Morgenstern is elementary. How- 
ever, the authors present their proof with apologies because it has become 
"lengthy and tiring" in order to be complete, and they express the hope that a 
shorter exposition may be found later. 

Shorter ways to the theorem have indeed been found, but usually by 
sacrificing the elementary character of the proof. It has been demonstrated 
by Chipman 6, Debreu s and others that the theorem is an almost trivial con- 
sequence of the axioms when the problem is formulated in topological terms. 

The more elementary discussion around the theorem has not tended to 
shorten the proof. Efforts seem to have concentrated on deriving the theorem 
from the simplest and most basic of axioms, and this obviously tends to 
lengthen the proof. Savage 13 may be less tiring than yon Neumann and Mor- 
genstern, but he is certainly not shorter. Some textbooks 9 give elementary 
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proofs, which although not mathematically complete, give a good intuitive 
idea of the contents of the theorem. 

2.9 From the formula in pargarph 2.6 we see that the function u (y)  deter- 
mines the preference ordering over the set of profit distributions. In the fol- 
lowing we shall refer to u(y)  as the company's policy function, since it deter- 
mines the "attitude to risk," and hence the policy which the company will 
follow. 

The function u(y)  can evidently be interpreted as the utility attached to 
a profit y which will. be received with certainty. For  this reason the function 
is usually referred to as "the utility of money" in economic literature. We 
shall, however, avoid using this term, since it carries a number of undesirable 
connotations. 

2.10 The policy function determines a unique preference ordering. However, 
the contrary is not true. It is easy to see that if a given preference ordering 
can be represented by a function u(y) ,  it can also be represented by any 
function Au(y)  ~ B, where A and B are constants, and A ~> O. Hence a 
preference ordering determines the policy function only up to a positive linear 
transformation. 

It is evident that any "reasonable" preference ordering is represented by 
functions u(y)  which increases with y. 

2.11 If an insurance company acts rationally, it will seek to manage its affairs 
so that it reaches the profit distribution which according to its particular 
policy is the "best" among the distributions which are attainable. This means 
that the objective of the company will be to maximize the utility index U(G)  
over the set of attainable profit distributions G (y).  

This formulation of the problems which lie behind the theory of risk will 
in a number of cases make it possible to find definite solutions to familiar un- 
solved problems. We shall illustrate this with two simple examples. 

3. T W O  S I M P L E  E X A M P L E S  

3.1 We shall consider a company which as a result of its direct underwriting 
has arrived at a risk situation determined by S and F (x).  

The utility attached to this situation is according to the formula in para- 
graph 2.6: 

U(O)  ~-- u /S-x I dF(x) .  

We now assume that the company can reinsure a quota k of its portfolio by 
paying a reinsurance premium of P (k ) .  This arrangement will lead to a risk 
situation with utility 

U ( k ) - ~  u IS-P(k)-(I-k)x]  dF(x) .  

Since the company's objective is to maximize utility, its task will be to deter- 
mine the value of k which maximizes U(k) .  This is a straightforward, 
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although not always simple, mathematical problem. 
There are obviously no difficulties involved in generalizing this model 

and considering other forms of reinsurance than quota share treaties. 

3.2 The weakness of the model in the preceding paragraph is the assumption 
that a function P(k)  exists. We have no right to assume that reinsurance 
cover has so to speak a market price, and that a company can buy exactly 
the quantity it wants. 

This problem has been investigated in some other papers 4,~. It appears 
that in a reinsurance market there will not in general be a unique market price 
determined by supply and demand for reinsurance cover. It seems that a 
complete analysis of reinsurance markets will have to be carried out in terms 
of the general theory of n-person games by von Neumann and Morgenstern a~. 

3.3 As another example let us consider an insurance company which is about 
to market a new insurance contract. Let F ( x )  be the claim distribution de- 
fined by this contract, let the premium be P, and the initial capital of the 
company S. 

Assume now that the number n of contracts which the company can sell 
depends on the amount s spent on sales promotion, i.e. we assume that 
n -~-n(s). 

Hence an expenditure of s for sales promotion will give the company 
a utility 

U ( s ) =  u [ S - J r n P - - s - - x  I d F ~ ( x )  

where F ~"~ (x) is the n-fold convolution of F (x )  with itself, 
The problem of the company is then to determine the value of s which 

maximizes U(s) ,  given that n ~ n(s) .  

3.4 The weakness of the model above is the assumption that there exists a 
function n(s) which gives the market reaction to a certain expenditure on 
sales promotion. It is natural to assume that the reaction of the market 
will depend also on the sales efforts of all competing companies. If we want 
to analyze the problem in this more realistic manner, we will again have to 
resort to the general theory of n-person games. 

This analysis will be more complicated than the analysis of a reinsurance 
market  which we discussed in paragraph 3.2. In a reinsurance market we 
have to consider the policy functions of all participating companies. In the 
marketing problem discussed above we will also have to consider the market 
reaction to the sales effort made by the different companies. 

4 .  SOME GENERALIZATIONS OF THE M O D E L  

4.1 In the preceding sections we have assumed that all insurance contracts 
were of short duration, and that premiums were paid in advance for the whole 
contract period. These simplifying assumptions made it possible to solve our 
problem by considering only the probability distribution of profits at the end 
of the c o n t r a c t  period. 
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If we drop these assumptions, it may be of some importance whether 
claims occur early or late in the contract period. This may mean that we have 
to consider a stochastic process instead of a simple probability distribution, 
and this will clearly lead to considerable complications. 

Under the more general assumptions it may be necessary to take inter- 
ests into account. This will lead to some complications, which, however, seem 
to be of a fairly trivial nature, and which we will ignore in the following. 

4.2 Let us .now consider a portfolio of long-term insurance contracts,  all of 
which will have expired by the time T. We can of course define a profit dis- 
tribution G ( y , T )  as the probability distribution of the amount  of money y 
which is left with the company when all contracts have expired. However, 
G ( y , T )  will be of little interest if there is a possibility that the company may 
have to go into liquidation before the time T. 

We shall illustrate this point by a simple example. 

4.3 We shall consider a company  with initial capital l, and we shall assume 
that the company  receives a premium of 2 by underwriting a portfolio which 
can lead to a claim of 4 with probability p. 

The profit distribution G(y,1  ) will then be 

1 + 2 ~ 3 with probability q ~ 1 - -  p 
1 + 2 - -  4 ~ - -  1 with probability p 

If the company underwrites a portfolio of this kind in two successive periods, 
it will get a profit distribution G(y ,2 )  given by the following table: 

3 + 2 = 5 with probability q~ 
3 + 2 - - 4 ~ 1  . . . .  pq 

- - 1  q - - 2 ~ l  . . . .  pq 
- - I  q- 2 - - 4 ~ - - - 3  " '! p~- 

The last two lines in this table concern the case where the company  was in- 
solvent after the first period, but still underwrote a portfolio for the second 
period. If this is illegal, so that  the company had to liquidate after the first 
period, we obviously have to consider the modified profit distribution G ' (y ,2 )  
given by 

5 with probability q'-' 
1 " pq 

- -  1 . . . .  p q - + -  p-'  ~ p 

4.4 In order to generalize these considerations, we shall formulate the prob- 
lem in terms of the so-called collective theory o] risk due to Lundberg?  ~ We 
shall use the notation of Cram6r5 

We consider as earlier a portfolio of insurance contracts which all will 
have expired at the time T, and we introduce the following symbols 

F (x , t )  ~ t h e  probability that claims occurred up to the time t 
shall not exceed x. 

Pt ~ the amount  of premiums received up to the time t. 
S ~ the initial capital of the company.  

The funds held by the company  at time t, Yt ~ S + Pt - -  x is clearly 
a stochastic variable which can take both positive and negative values. If 
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Yt < O the company is insolvent or "ruined" at the time t, and may have 
to go into liquidation. 
Let now 

1 - - , I , ( T )  = Pr /Yt ~ O for all t ~ q-I • 

The complementary probability q,(T) is usually referred to as the ruin prob- 
ability. 

4.5 The profit distribution considered in paragraph 4.2 is obviously given by 

G(y ,T)  = 1 - - F ( S  q- P T - - y , T ) .  

However, as indicated by the example in paragraph 4.3 this distribution has 
to be modified if there are some rules which require the company to cease its 
operations if it becomes insolvent at some specified time. The nature of the 
modification will obviously depend on these rules. 

The strongest possible rule is that the company shall go into liquidation 
immediately upon becoming insolvent. The probability that this shall happen 
is obviously ,I,(T). Hence we get a modified profit distribution G ' (y ,T)  of the 
form 

q,(T)G,  (y,T) (for y < O) 
l l - * ( T ) /  G.,(y,T). (for y ~ O.) 

The two probability distributions G~(y,T) and G._,(y,T) can be derived from 
the stochastic process F(x, t ) .  However, the computations involved are very 
heavy, and will not be carried through here. 

4.6 The reinsurance problem of paragraph 3.1 will now consist of determin- 
ing the attainable profit distribution which maximizes the expression 

u(y)  dG' (y ,T) .  

This formulation of the problem is unsatisfactory on at least the following 
two points: 

(i) The value of T is fixed, and this seems unnecessarily rigid. 
We shall deal with this problem in Section 5. 

(ii) It is assumed that the reinsurance arrangemcnts made at the 
time O remain fixed for the whole contract period. 

The latter assumption can probably be relaxed by formulating the problem in 
terms of the dynamic programming of Bellman ~. Although his approach to 
this kind of problems appears very promising, we shall not explore its possi- 
bilities in the present paper.' 

4.7 An interesting aspect of the result in paragraph 4.5 is that it combines 
Lundberg's ruin probability with the von Neumann-Morgenstern theory based 
on the Bernoulli principle discussed in paragraph 2.7. We can see this result 
either as a generalization of kundberg's theory, or as a special case obtained 
from the general decision theory by introducing restraints of particular rele- 
vance to insurance. The latter point of view is probably the more fertile. 



116 THEORY OF RISK 

4.8 Lundberg's theory has found virtually no application to practical insur- 
ance problems. The reason is clearly that it ignores the profit distribution, and 
hence deals only with one of the two elements which, according to paragraph 
4.5, are essential to the problem. Most writers on collective risk theory focus 
their attention on the limiting case where T tends to infinity. In this case it 
may be logically justified to ignore the profit distribution. It seems, however, 
that by going to the limit these authors lose all contact with practical insurance 
problems, since they really assume that insurance companies are completely 
disinterested in profits. 

5. A DIFFERENT APPROACH 

5,1 In this section we shall very briefly outline another approach which may 
give more satisfactory solutions to some of the problems studied under the 
general heading "theory of risk." This new approach will be discussed in 
more detail in a forthcoming paper. 

5.2 We consider first an insurance company with initial capital So, and we 
assume that this company receives a premium P for underwriting a portfolio 
with claim distribution F(x) .  This transaction will give the company a utility 

U(So) = f f f{  So-i--P--x }dF(x). 

We shall ignore that it may be possible for the company to increase this utility 
by suitable reinsurance arrangements. We next assume that things go well, 
so that when the contracts in this portfolio have expired, the company is left 
with a capital S, > So. 

The company then decides to distribute an amount s~ as dividend, so 
that it will enter the next underwriting period with capital S, - -  si. If in this 
second period the company underwrites a portfolio identical with the one in 
the first period, the utility will be 

/o U ( S t - -  sl) -~  u { S , - - s ,  -t- P - - x  } dF(x) .  

5.3 It is clear that U(S~ - -  s,) will decrease with increasing s,, so that high 
dividend payment appears as a disadvantage to the company. If, however, a 
high dividend is considered desirable in itself, the company will have to 
balance the two elements. 

If the company shall be able to make rational decisions in such cases, 
it must have a complete preference ordering over a set of pairs ISl,U (S, - -  s, )1 
This ordering can be represented by a utility function 

v { s,,u(s,--s,) }. 
The problem of the company is then reduced to determining the value of s, 
which maximizes this function. 

It may be possible to extend these considerations to operations over sev- 
eral periods, so that our problem will be to determine values s . . . .  sT which 
maximize a function of the form 

v { s, . . . .  s ,u - -  }. 
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5.4- With the considerations in the preceding paragraph we stepped on virgin 
soil, which appears very fertile. At present we can, however, only conjecture 
how this soil must be tilled if it shall yield solutions to the problems we have 
discussed. 

It  seems that a rational solution of our problem will require a preference 
ordering over dividend sequences of the type I s ~ . . .  s~ . . .  svl • This should 
present no mathematical difficulty, since such preference orderings over "com- 
modity bundles" have been defined and used with considerable success in 
economic theory. 

If T is finite, it is possible to make use of the Bernoulli principle to ex- 
tend the definition to sequences where the elements are stochastic variables. 
It is, however, desirable to remove the "finite horizon" restriction on T, and 
this seems to involve considerable mathematical difficulties. 

5.5 The first broad and systematic study of this problem seems to be one 
published by Koopmans 1° less than three years ago. The application Koop- 
mans has in mind in choice of consumption levels at different points of time. 
For this application it is natural to postulate "impatience," i.e. that a sequence 
such as 13,2,2,1/ is always preferred to sequences of the type 12,2,2,21 
and { 11,2,2,3. Koopmans shows that with this postulate an acceptable pref- 
erence ordering can exist over a set of infinite non-stochastic sequences. 

The impatience element does not seem to be particularly relevant in in- 
surance. On the contrary most statements from insurance companies seem 
to indicate that preferences are just the reverse of that indicated in the ex- 
ample above, i.e. the aim is a steady, or a steadily increasing dividend rate. 

It is an open question whether such perferences can be formalized, and if 
they are consistent with a complete ordering over a set of infinite dividend 
sequences. 

6. CONCLUSIONS 

6.1 In this paper we have indicated that fairly advanced, and partly new 
mathematical methods may be required to solve some of the problems which 
intrigue actuaries today. It may, however, be useful to pause for a moment 
and ask if we are not engaging in a wild goose chase by developing such 
methods and putting them to application in our work. 

6.2 The simplest solution to the problem in paragraph 5.2 would be to dis- 
tribute a dividend sl ~ S~ - -  So whenever S~ > So, and to distribute nothing 
if S~ < So. 

The traditional objection to this apparently sensible dividend policy is 
that it will lead to violent fluctuations in the dividend rate. However, why can 
we not accept such fluctuations as a fact of life? 

Experts on collective risk theory may be horrified at this dividend policy, 
and point out that it will give a ruin probability.equal to one. However, is it 
really a catastrophe that an insurance company is virtually certain to become 
insolvent at some time in the infinite future? 

6.3 The main purpose of this paper  has been to point out that the mathe- 
matical tools which are necessary to solve some of our problems seem to be 
available in non-actuarial literature. 
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There can be no excuse for cont inuing to attack our problems with in- 
adequate tools. The purpose of these concluding remarks is merely to call for 
some reflection before we pick up the proper tools and set to work. It may be 
that the problems we have discussed should be formulated in another way, and 
solved with entirely different methods. 
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T H E  LOW VALUED RISK 
A STUDY OF THE PREMIUM REQUIRED FOR 

HABITATIONAL RISKS OF VARIOUS POLICY AMOUNTS 

BY 

PHILIP G. BUFFINTON 

INTRODUCTION 

When the All-Industry Bills were adopted in 1946, Multi-Peril Package 
Policies, particularly the Homeowners Policy, had not been conceived. It is 
understandable, therefore, that certain phraseology of the All-Industry Bills 
was not readily adaptable to changing conditions and philosophies which were 
subsequently dictated by the introduction of package policies. Of particular 
significance is the possible variation in interpretation of the phrase " . . .  kind 
of insurance, or class of risk within a kind of insurance, or combination 
thereof." 

In a broad sense, this paper is concerned with the effect of the above two 
events on the operation of a multi-line fire and casualty company, that is, 
first, the effect that the Homeowners has had on the Fire and Allied Lines 
business of a particular company and, secondly, the ramifications of various 
interpretations of the meaning of " . . .  kind of insurance, or class of risks 
within a kind of insurance, or combination thereof". Of particular significance 
is the question of variation in expense by "class of risk" and the extent to 
which such variation should be allowed in the administration of the various 
state rating laws. 

Effect o[ Homeowners on Rernaining Fire and Allied Lines Business: The 
possible effect of the Homeowners on the remaining Fire and Allied Lines 
business of a particular company includes: 

1. Change in quality and type of dwelling business remaining in the Fire 
and Allied Lines category. 

2. A shift in the-ratio of dwelling to commercial or specifically rated 
risks in the Fire and Allied Lines category. 

3. The effect of these changes (i.e., 1 and 2 above) on the expense and 
loss portion of the Fire and Allied Lines premium dollar. 

The change in the quality or type of dwelling business remaining in the Fire 
and Allied Lines category should be obvious. In many states the cost of the 
Homeowners is less than comparable amounts of coverage for fire and ex- 
tended coverage. ~ This means that very little "selling" is required for those 
dwellings eligible for a Homeowners Policy. 

l In Minnesota, for example, the 3 year premium for a $10.000 Form 1 Homeowners  
in a Class 1-6 town is $77.00. The premium for Fire and Extended Coverage for the 
same amount  of insurance ($10,000 on building and $4,000 on contents) is $93.40. 
The author made an extensive review of this premium differential situation in May of 
1961. At that time the Homeowners premium for Form 1 was less t ha n /he  equivalent 

• Fire and EC premium in 10 states for all policy amounts  and in 12 other states the 
Homeowners premium was less when the policy amount  exceeded $14,000 ($10,000 
building, $4,000 contents) .  Since this analysis was made. some 25 states have reduced 
Homeowners rates and this rate differential in favor of the Homeowners probably exists 
in even more states. 
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Also, the higher valued dwellings are generally owned by persons who are 
more in need of liability and theft coverages and thus the Homeowners is a 
very natural type of package policy for such individuals. 

The result is that all dwellings having an insurable value of less than $8,000 
(the minimum Homeowners eligibility requirement is $8,000) and some other 
dwellings in the low valued category which are less desirable from an under- 
writing viewpoint (i.e., substandard in construction, located in undesirable 
neighborhoods or owner having possible moral hazard) have remained in the 
Fire and Allied Lines category and the better, higher valued dwelling risks 
have been transferred to the Homeowners class. 

Trend in Volume and Loss Experience: Experience reported by the stock fire 
insurance companies to the National Board of Fire Underwriters during the 
period 1956-1960 shows the total fire premium for Habitational lines written in 
1960 was some 48 million dollars less than the premium written in 1956 (See 
Exhibit 1). During this same period, the written-paid loss ratio for fire cov- 
erage on Habitational risks has increased from 50.9% to 60.0%, indicating 
the effect the transition of the better dwelling business to the Homeowners 
class has had on the remaining fire insurance in the Habitational classes. Dur- 
ing this same period, the written-paid loss ratio for fire coverage for other than 
Habitational risks has improved. This loss ratio was 49.7% in 1956 and 
45.8% in 1960. 

The transition to the Homeowners class of a large block of dwelling busi- 
ness has also resulted in a change in the distribution of the "book" of Fire 
and Allied Lines coverage for most companies. 

Exhibit 2 shows the trend in Fire, Extended Coverage and Homeowners 
premiums for the ten years 1951-1960. In this period, total premium (other 
than Life) increased more than 5 billion dollars, yet Fire premiums have in- 
creased only 87 million dollars, Extended Coverage premiums increased 167 
million dollars, whereas Homeowners premiums have gone from zero to in 
excess of 600 million dollars in 1960. The 1960 Homeowners premiums rep- 
resented 5.86% of the total written premium compared to 13.18% for Fire 
and 4.56% for Extended Coverage. 

Of even greater interest is the change in distribution of Fire premiums by 
class in the five year period 1956-1960. In 1956 the Habitational classes (see 
Exhibit 1 for a list of classes involved) represented 42% of the total Fire 
premium; whereas in 1960 this group represented only 36%. Furthermore, 
within the Habitational Group, several marked changes in distribution have 
occurred. Class 009--Household Contents in Dwelling, has decreased 15 
million dollars and Class 029--Dwelling Building Only, has decreased 50 
million dollars and Class 019---Dwelling Buildings and Contents, has increased 
only 3 million dollars in this five year period. The net change in dwelling build- 
ing and/or contents classes is thus a decrease in premium of 62 million dollars. 

Change in Fire and Allied Lines Experience: The effect of these changes on 
the expense and loss portion of the Fire and Allied Lines premium dollar 
have been of considerable concern to the author for a number of years. The 
significance of the various changes will vary by company, depending on their 
"book" of business. In our case, we have been engaged in the personal lines 
market to a very heavy extent--Habitational lines representing 81.6% of our 
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total Fire and Allied Lines "book" in 1960. In this same year, those stock 
companies reporting their experience to the National Board of Fire Under- 
writers had only 39.9% of their total Fire and Allied Lines premiums in the 
Habitational Group. 

Like many other companies who wrote a large proportion of Habitational 
lines, the period 1956-1960 saw our Fire and Allied Lines business levelling 
off as a result of the heavy influx of Homeowners writings. Although this was 
to be expected, our concern has been directed to the effect this transition has 
had on our Fire and Allied Lines expense ratio. 

During the period 1956-1960 the average industry expense ratio, as re- 
ported by Best, decreased from 45.5% in 1956 to an estimated 44.3% in 
1960 for Fire, and decreased from 46.3% in 1956 to an estimated 45.3% in 
1960 for Extended Coverage. During this same period our underwriting ratio 
for all lines decreased, thus following the general trend in the industry. During 
this same period, however, our Fire and Allied Lines expense ratio increased 
several percentage points. 

This unfavorable trend in our Fire and Allied Lines expense ratio appeared 
to be the result of two factors: 

1. The transition of the better dwelling business to the Homeowners 
class was leaving the less desirable and lower premium dwelling busi- 
ness in the Fire and Allied Lines class. 

2. The high ratio of Habitational business in the Fire and Allied Lines 
category (81.6% as compared to an industry average of 39 . 9%)  
indicated that our average premiums for Fire and Allied Lines were 
lower than the industry average. 

Although our combined ratio for Fire and Allied Lines was favorable, the 
unfavorable expense trend was of particular concern because in certain states 
great weight is given to expense as the only means of justifying a deviat ion/  

STUDY OF PREMIUM REQUIRED FOR HABITATIONAL RISKS 

As a result of all these factors, the author undertook to determine the re- 
quired premium for Habitational risks (Fire and Allied Lines only, excluding 
Homeowners)  by various policy amounts. The decision to concentrate our 
study on Habitational risks was made on the basis that we were writing very 
little commercial business and, further, that such commercial business devel- 
oped premiums of sufficient size which, in themselves, should not be the cause 
of an unfavorable expense situation. 

Basic Data Available: As a basis for this study, we had available four years 
experience (1957-1960) of Fire and Allied Lines by nine policy amount 
groups, as follows: 

The New York Insurance Department, for example, uses the following formula: For 
Fire Insurance: Expense 47.1%, Loses 46.9%, Profit 6.0%. For Extended Coverage: 
Expense 56.3%, Losses 37.6%, Profit 6.0%. A company is generally required to 
justify a lower expense ratio for a deviation. For example, with a 10% deviation for 
Fire, the allowance for losses becomes 52.1% (46.9% ...+- 90%), profit 6.0%, leaving 
an allowable expense ratio of 41.9%. 
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Policy Amount 
Group 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Data consisted of premiums written, 
ber of losses. This data, however, was 

1. 

2. 

. 

Policy Amount Range 

$ 0 -  $ 2,500 
$ 2 , 5 0 1 - $  5,000 
$ 5,001 - $ I0,000 
$ 10,001 - $ 25,000 
$ 2 5 , 0 0 l -  $ 50,000 
$ 50,001 - $100,000 
$100,001 - $200,000 
$200,001 - $300,000 
$300,001 and Over 

number of risks, losses paid and num- 
lacking in several respects as follows: 

The experience was not broken down by occupancy class. 

Data was lacking for what we considered to be a crucial area in 
terms of policy amount of about $7 ,500-$8,000.  ($8,000 is the 
Homeowners eligibility requirement amount.)  

Definite figures were not available which would make it possible to 
determine the actual average policy amount in each group. (We 
could only assume the midpoint of the range and this would be very 
unsatisfactory for the range 0 - $2,500). 

Additional Data Obtained: As a result, we obtained more definite information 
for all Fire and Allied Lines business during a 10 day period on a countrywide 
basis. A total of 11,203 policies were recorded during this period which gave 
us a reasonable sampling to serve as a basis for further statistical analysis. 

To check the validity of the 10 day survey results, we compared the aver- 
age premium for the year 1960 by amount group, which was available from 
the original statistical data, with the average premium for the 10 day survey, 
with the following results: 

Policy 
Amount 
Group Policy Amount Range 

Average Premium 
1960 Experience Survey Experience 

1 $ 0 - $  2,500 $ 19.42 $ 19.53 
2 $ 2,501 - $ 5,000 25.38 25.45 
3A $ 5,001 - $ 7,500 42.17 37.56 
3B $ 7 , 5 0 1 - $  10,000 42.17 51.69 
4 $10,001 - $ 25,000 65.60 67.47 
5 $25,00! - $ 50,000 177.89 177.53 
6 $50,001 - $100,000 301.09 342.56 

It will be noted that the survey enabled us to obtain the average premium 
for the range $5,001 - $7,500 and $7,501 - $10,000; whereas the original data 
gave us a single average premium for the range $5,001 - $10,000. We have 
already pointed out the significance of obtaining this further breakdown. 
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The average premiums checked very closely with the exception of the last 
group $50,001 - $100,000. Since most of the business in this range is in the 
mercantile class, we were not too concerned with the apparent discrepancy 
between the 1960 figure of $301.09 and the 10 day survey figure of $342.56. 
In this policy amount group our 10 day survey produced only 34 policies and 
thus data was of very limited credibility. The survey produced no risks in 
policy amount groups 7, 8 and 9 (policy amounts above $100,000), but this 
area was of no particular concern as regards our study of Habitational risks. 
Future discussion will, therefore, be concerned with the first six policy amouqt 
groups or risks having insurable values up to $100,000. 

The survey also gave us data with respect to the average policy size within 
each policy amount group. These results were as follows: 

Policy Amount 
Group Policy Amount Range Average Policy Amount 

1 $ 0 -  $ 2,500 $ 2,420 
2 $ 2,501 - $ 5,000 4,016 
3A $ 5,001 - $ 7,500 6,574 
3B $ 7,501 - $ I0,000 9,068 
4 $10,001 - $ 25,000 14,554 
5 $25,001 - $ 50,000 33,793 
6 $50,001 - $100,000 70,316 

The survey also gave us a breakdown of the average premium and average 
policy amount for various occupancy groupings. Exhibit 3 shows these results 
in detail. 

Determination o[ Premium Needed ]or Expenses." With the necessary basic 
data at hand, we approached our goal of determining the required premium 
for Habitational risks by various policy amounts by dividing the needed 
premium into three components: 

1. Fixed Expenses. 
2. Variable Expenses. 
3. Losses. 

The first step was to determine the current distribution of expenses and 
losses for Fire and Allied Lines. We elected to use our five year average for 
1956-1960 as follows: 

Losses 41.9 % 
Loss Adjustment Expense 2.9% 
Commissions 24.3 % 
Taxes 3.3 % 
Other Expenses 21.5 % 
Profit & Catastrophe 6.1% 

Total 100.0% 

The five year average was used for several reasons. First, it gave us a desir- 
able distribution of expenses and losses with an allowance of 6.1% for profit 
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and catastrophe. Secondly, the actual five year loss ratio was used and this, 
of course, was preferable to using a single year's experience. As previously 
pointed out, the 1960 expense ratio was several percentage points higher than 
the five year average, but its use would have defeated our purpose of determin- 
ing the required rates for various policy amounts and provide a reasonable 
margin for profit and catastrophe. 

Commissions and Taxes are, of course, "variable expense" in that they vary 
with the premium. Other Expenses are both "variable" and "fixed". Part of 
this expense is fixed since the cost of issuing a policy, the premium collection 
expense and certain other expenses are the same regardless of the amount of 
premium involved. 

The following process was used to arrive at the amount of "fixed" expense: 

1. The "Other Expense" ratio of 21.5% (See above formula) was 
applied to the 1960 written premium for Fire and Allied Lines. 

2. This dollar amount of "Other Expense" was divided by the total 
number of policies written in the same year (1960) which amounted 
to $8.51 per policy. 

3. The distribution of our "fixed expenses" was established as follows: 

Cost of issuing new & renewal policies $3.32 
Cost of issuing endorsements $ .43 
Collection Costs $l.15 
All other "fixed" costs 3 $2.15 

Total $7.05 

4. The $7.05 of "fixed" expense was converted to total dollars of ex- 
pense by multiplying it by the number of policies issued during 1960 
and the resulting total dollars were converted to a ratio of 17.8% 
by dividing by the total premium written during the same year. 

5. The "fixed" other expense was thus 17.8% ($7.05 per policy) and 
the remaining "variable" other expense was 3.7% (21.5% minus 

. 
17.8% ~ 3 .7%).  
Our rating formula now becomes: 

Losses 41.9% 
Loss Adjustment Expense 2.9% 
Commissions 24.3% 
Taxes 3.3 % 
"Fixed" Other Expense 17.8% 
"Variable" Other Expense 3.7% 
Profit & Catastrophe 6.1% 

Total 100.0% 

($7.05 per policy) 

In addition to Commissions and Taxes, other variable costs include advertising ex- 
pense, boards and bureaus, surveys and allowances to managers. By subtracting all 
variable expenses from the total expenses for Fire and Allied Lines, we arrive at 
a total "fixed" expense of $7.05 per policy and a total "variable" expense of $1.46 per 
policy. The total average expense per policy for all "other expenses" is thus $7.05 plus 
$1.46 or $8.51 per policy. 
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It is thus apparent that by using a "fixed" expense of $7.05 per policy the 
actual "fixed" other expense ratio will vary from the average of 17.8% de- 
pending upon the actual size of the premium. For  a low premium, the $7.05 
will represent a much higher ratio than the average of 17.8%, and for a high 
premium the $7.05 will represent a lower ratio than the average of 17.8%. 

Determination o/ Premium Need ]or Losses: The next step in our investiga- 
tion was to determine the variation by policy size, if any, in the amount of 
premium required to pay losses. Using the four year statistical data for num- 
ber of risks and amount of losses paid by average policy size and the average 
size of risk determined from the ten day survey, we computed the total liabili.y 
and the "loss cost" on a written basis. Exhibit 4 shows these results. 

The next step was to convert this written data to an "in-force basis" in order 
to determine how much premium is needed to pay losses for various policy 
amounts on an annual basis. We had available total average liability in-force 
for four years 1957-1960. Dividing the total amount of losses paid during 
this same four year period by the total liability in-force produces an average 
loss cost on an in-force basis for the period of 7.26 cents per one hundred 
dollars of insurance in-force. 

The average loss cost on a written basis for the same four year period 
(losses paid divided by insurance written) was 11.84 cents per one hundred 
dollars of insurance written. To change the "written" loss cost for each policy 
amount group (See Exhibit 4) to an "in-force" basis, each "written" loss 
cost was multiplied by the ratio of the average loss cost on an "in-force" basis 
(7.26 cents) divided by the average loss cost of 11.84 cents on a "written" 
basis (ratio equals .613). These results are shown in Exhibit 5A. 

The validity of this conversion is based on the assumption that the ratio 
of "written" liability to "in-force" liability is the same for each policy amount 
group. The basic statistical data on a written basis shows a fairly even distri- 
bution of business by year for each policy amount group, indicating that the 
error in making this assumption would be small. 

The loss cost on an "in-force" basis multiplied by the average policy amount 
produces the annual premium required to pay losses for this size of policy. 
These results are shown in Exhibit 513. 

The original loss data used in determining the annual premium required to 
pay losses was for all Fire and Allied Lines. Even though the Habitational 
classes represented over 80% of our business, there existed the possibility 
that several large losses in the mercantile or other than Habitational classes 
might distort the loss data. We subsequently obtained similar basic data for 
the four years 1957-1960 for Habitational classes only. The results are shown 
in Exhibit 5C. 

This data for Habitational classes (average policy size versus annual re- 
quired premium to pay losses) was then plotted on a log-log scale. A number 
of trials had indicated that the relationship was in the form of a straight line 
on a log-log scale indicating an equation of the form y ~ ax ~. The resulting 
curve is shown in Exhibit 6. From this curve we determined the annual pre- 
mium required to pay losses for various policy amounts from $1,000 to 
$100,000. (Graph paper 20"  x 24" was actually used to insure reasonable 
accuracy.) The results are shown in Exhibit 7 and also shown are the loss 
costs. It  will be noted that the loss cost varies from 11.7 cents per one hundred 
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dollars of insurance for a $1,000 policy to 3.95 cents per one hundred dollars 
of insurance for a $I00,000 policy. This indicates dearly that the pure pre- 
mium for losses is proportionately higher for the lower policy amounts. 

Normal rating methods indicate that the premium available to pay losses 
for a $50,000 risk is fifty times as great as the premium available to pay losses 
for a $1,000 risk if both risks have been written at the same rate under the 
same occupancy classification. In other words, if the loss ratio for a certain 
class is 50%,  it is generally assumed that 50% of the premium for each risk 
is required to pay losses regardless of policy size. These findings indicate that 
the ratio would be about 19.8 instead of 50 ($23.20 loss premium for a 
$50,000 risk versus a $1.17 premium for a $1,000 risk). Similarly, a $50,000 
risk requires pure loss premium of only 5.8 times the required pure loss pre- 
mium for a $5,000 risk ($23.20 versus $4.01),  whereas the normal formula 
would indicate ten times as much premium would be required. 

Various forms of Casualty insurance have long recognized this variation 
in pure loss premium (for example, increased liability limits), but it has not 
been recognized in Fire insurance prior to the introduction of the Loss Con- 
stant Dwelling Schedules which will be discussed later in this paper?  

Determination o] Required Premium by Policy Amount: Having determined 
the premium required to pay for "fixed" other expenses, "variable" other ex- 
penses and losses, it is then possible to determine the required premium for 
any size of risk as follows: 

Required Premium = Premium for Fixed Expense -q- Premium for Vari- 
able Expense -{-- Premium for Losses 

Or: X = F -]-- V -I- L 
Where: X = Required Premium (Annual)  

F = Fixed Expense = $7.05 per policy 
V = All Other Expenses, including allowance for Profit and 

Catastrophe = 40.3% of Final Required Premium ~ 
L = Premium for Losses (from Exhibit 7) 

Or: X - -  $7.05 + L -{- 40.3% X 
Or: X - -  $7.05 --Jr- L 

.597 

Using this formula we computed the required premium for various policy 
amounts from $1,000 to $100,000 and also the average rate for each policy 
amount and the results are shown in Exhibit 8. 

Based on the average loss cost for all policy amounts of 7.26 cents per one 
hundred dollars of insurance in-force, the average rate required is 27.60cents  

4 Some recognition to a variation in the premium needed to pay for losses by policy 
amount has been made in the area of large risks insured under highly protected Risk 
Rating Plans. The deductible schedule of the Factory Mutual Rating Bureau recognizes 
a constant expense and a variable amount of loss, depending upon the relationship of 
the size of the risk to the amount of the deductible. The deductible filings of Chubb & 
Sons also recognize this differential. 

5 Reference to the basic formula on page 11 will indicate that the sum of loss adjustment 
expense, commissions, taxes, "variable" other expense and profit and catastrophe 
equals 40.3%. 
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per one hundred dollars of insurance. However, in order to obtain sufficient 
income to pay for all anticipated losses and expenses, a rate of 137.7 cents is 
needed for a $1,000 policy; whereas a rate of only 7.80 cents is needed for 
a $100,000 policy. 

A comparison of the required premium with the actual premium received 
for the various policy amount groups produces some interesting results: 

Policy Average Required Actual 
Amount Policy Annual Annual Difference 
Group Amount Premium Premium ( + )  or ( - - )  

1 $ 2,420 $15.66 $ 10.07 - - $  5.59 
2 4,016 17.97 13.12 - -  4.85 
3A 6,574 20.22 19.36 - -  0.86 
3B 9,068 22.36 26.64 + 4.28 
4 14,554 24.87 34.78 + 9.91 
5 33,793 57.54 91.51 + 33.97 
6 70,316 61.74 176.57 + 114.83 

The above table indicates that inadequate premium is received for risks 
below about $7,000 or that the break even point is at about a $20 annual 
premium. For  policy amounts above $7,000 excess premium is received but 
this is needed under current rating methods to compensate for losses incurred 
for low valued risks. 

"LOSS CONSTANT" DWELLING SCHEDULES 

This investigation was made independent of any actuarial study by any 
rating bureau or advisory organization. However, the results are comparable 
to the so-called "Loss Constant" Dwelling Schedules which have been filed in 
a number of states. There are, however, a number of major differences in 
philosophy and approach which will be discussed. 

The so-called "Loss Constant" Dwelling Schedules have now been adopted 
in the states of Mississippi, Tennessee, Missouri, Kentucky, Oklahoma and 
Washington and there are more filings pending. The author has reviewed one 
such filing wherein it was reported that the "Loss Constant" Schedule was 
based on a review of dwelling losses for a limited time by a number o f  indi- 
vidual companies. These studies showed that the average amount of loss was 
about the same regardless of the amount of the policy. In our opinion, this 
data was lacking in credibility and failed to recognize possible variation in 
lose frequency and an equally important factor in the low valued risk problem, 
that of expense. However, the similarity of results make it desirable to com- 
pare one of these schedules with the data developed during the course of this 
investigation. 

Exhibit 9 shows the former dwelling fire rates for Tennessee and the new 
"loss constant" dwelling schedule rates. No changes were made in the Ex- 
tended Coverage rates and the Loss Constant Schedule applies only to Fire 
insurance. Under this schedule the loss constant is charged for each item, 
that is, a separate loss constant for the building item and a separate charge 
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for the contents item. Thus, a policy covering both buildings and contents 
would incur a $14 loss constant instead of a $7 loss constant? 

Exhibit 10 shows a comparison of the premium required for various policy 
amounts, computed by means of the suggested rate formula developed by this 
study and the premium developed by the Tennessee Loss Constant Schedule 
for protection class 5. Protection class 5 was used because the original Ten- 
nessee rate of 28¢ compares closely to the average required rate developed 
by this study of 27.6¢. Our formula provides higher premiums for the small 
risk and somewhat lower premiums for the larger risk when compared to the 
"Loss Constant" Schedule. 

VARIATION IN E X P E N S E  RATIO BY P R E M I U M  A M O U N T  AND O C C U P A N C Y  C L A S S  

This study indicates the desirability of considering the variation in both 
expenses and losses in the determination of proper rate levels by occupancy 
class. Historically, expense data has been maintained by "line" of insurance. 
This is a reasonable approach assuming that the various units within the "line" 
are reasonably homogeneous. In the case of Fire and Allied Lines, such an 
assumption is not truly valid. 

As pointed out earlier in this paper, the Habitational classes comprise about 
40% of the total premium written in the Fire and Allied Lines category on a 
countrywide basis. The remaining 60% is made up of mercantile, non-manu- 
facturing and special hazard risks. Each of these classes has its own expense 
breakdown. Higher commissions are paid on dwelling business, for example, 
and this factor alone could account for a variation in expense of 10 to 15 
percentage points. Thus, the use of an "average" expense formula for all Fire 
and Allied Lines distorts the true rating structure of any particular "class" 
within this category. Thus, the true expense of the Residential Class is buried 
in the average expense for all Fire and Allied Lines. 

A second factor which distorts the expense picture is that of variation in 
average premium. The Residential Class develops lower average premiums 
per policy than the mercantile or non-manufacturing classes, for example. 
Since a large part of the expenses are related to a "work unit" or policy base 
rather than a premium base, this means that the Residential Class will incur 
a higher expense ratio because the average premiums are lower. 

Using the data developed by this study, we can readily determine the effect 
that lower average premiums have on the actual expense ratio. Exhibit 11 
shows the actual expense ratio for various policy premium amounts. With a 
$10 premium the actual expense ratio is 101.8%, but with a $100 premium 
the actual expense ratio is only 38.35%. If we consider that a 45% expense 
ratio is reasonable, it is apparent that an average premium of at least $50 
must be developed by the company if their own Fire and Allied Lines expense 
ratios are going to be comparable to the average. 

It is also obvious that a company specializing in low average premium 
business, such as dwellings, will develop higher than "average" expense ratios 
unless they reduce commissions or otherwise compensate for this unfavorable 
expense situation. 

In connection with a rate hearing held in New York several years ago, cer- 

6 The Loss Constant Schedule adopted in Mississippi uses a single "loss constant" charge 
per policy rather than per item. All other schedules have been filed on a per item basis. 
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tain average premium figures were presented by the New York Fire Insurance 
Rating Organization as follows: 

Occupancy Average Premium Total Policies 

Dwelling $ 35.60 5377 
Other than Private Dwellings 140.00 2693 

Total $ 70.40 8070 

Reference to Exhibit 11 shows that a company with an average "book" of 
business and having an average Fire and Allied Lines premium of $70 should 
incur an expense ratio of about 41%.  

However, a company specializing in dwelling business and developing an 
average premium of only about $35 will incur an expense ratio of 51.5%. 

It is thus evident that a company should not rely too heavily on their "aver- 
age" Fire and Allied Lines expense ratio in determining the underwriting gain 
or loss for a "class" of business within the Fire and Allied Lines category. 
In reality many companies are producing an underwriting loss on low aver- 
age premium business which can only be offset by a profitable block of high 
average premium business. 

In our opinion, the above analysis indicates the necessity and desirability 
of considering both the expense and loss ratios by class in support of any par- 
ticular rate level. The requirement to "better" a standard expense formula 
based on all Fire and Allied Lines experience will inevitably penalize the com- 
pany who writes a high proportion of low average premium business and favor 
the company who writes a high proportion of specifically rated risks or high 
average premium business. 

In this respect, the provisions in the Casualty and Surety Rate Regulatory 
Bill with regard to expense is more realistic and, in fact, should be equally 
applicable to Fire and Allied Lines3 The tendency of regulatory authorities 
to use a "standard" expense ratio as a convenient yardstick and their reluc- 
tance to consider variation in loss experience indicates that any changes in 
this area will be slow in coming. 

CONCLUSIONS 

1. A realistic rate formula for Fire and Allied Lines should include the fol- 
lowing major components: 

a) Fixed Expenses 
b) Variable Expenses 
c) Losses 
d) Profit and Catastrophe 

7 Section 3(a), paragraph 3, of the Casualty and Surety Rate Regulatory Bill, as 
approved by the Nalional Association of Insurance Commissioners June 12, 1946, 
provides as follows: "The systems of expense provisions included in the rates for use 
by any insurer or group of insurers may differ from those of other insurers or groups 
of insurers to reflect the requirements of the operating methods of any such insurer 
or group with respect to any kind of insurance, or with respect to any subdivision or 
combination thereof for which subdivision or combination separate expense provisions 
are applicable." 
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2. The results of this study indicate that the relationship of the premium re- 
quired to pay losses and the policy size are in the form of the equation 
y z ax b. Further studies would be desirable to determine if Fire and Ex- 
tended Coverage losses varied in the same manner. 

3. The variation in average size of premium will have a marked effect upon 
the expense ratio of a company. A company specializing in private dwell- 
ing business will inherently incur a higher expense ratio than a company 
with a better spread of business in the Fire and Allied Lines category. 

4. Regulatory authorities should be encouraged to consider the possible 
variation in expense which results from the kind or class of business writ- 
ten rather than use a single average expense as a yardstick. 

5. This study indicates that current rating practices in the Fire and Allied 
Lines field tend to develop inadequate rates for low premium risks such 
as dwellings, and produce excessive rates for high premium risks or oc- 
cupancy classifications. 
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EXHIBIT 1 

FIRE EXPERIENCE 
NATIONAL BOARD OF FIRE UNDEI~RITERS 

COUNTRYWIDE 1956-1960 

131 

Habitational Risks* 

Written Paid Loss 
Year Premium Losses Ratio 

1960 $453,514,173 $271,930,321 60.0% 
1959 503,571,975 276,065,386 54.8 
1958 510,835,640 270,160,046 52.9 
1957 494,657,980 254,311,491 51.4 
1956 501,193,296 255,060,802 50.9 

All O t h e r  R i s k s  

Written Paid Loss 
Year Premium Losses Ratio 

1960 $791,755,511 $362,767,247 45.8% 
1959 760,961,542 355,977,083 46.8 
1958 711,321,841 346,136,155 48.7 
1957 718,710,625 363,922,191 50.6 
1956 690,219,442 343,164,173 49.7 

*The following classes comprise the Habitational Croup: .002 Household 
Contents in Mercantile Buildings; 007 Boarding Houses; 009 Household 
Contents - Dwelling; 011 Seasonal Dwellings; 019 Dwelling Building & 
Contents; 021 Farm; 029 Dwelling Building Only; 030 Large Area Housing; 
031 ApartmentBuildings Without Mercantile; 032 Apartment Buildings with 
Mercantile; 033 Household Contents - Apartments. 



EXHIBIT 2 

TREND IN PREMIUMS WRITTEN BY LINE 
(LAST 000 OMITTED) 

U4 
',.J 

Year  

1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
1951 

Total 
Premium 

$10,527,285 
9,930,697 
9,076,828 
8,640,093 
7,991,071 
7,662,138 
7,143,593 
7,000,347 
6,410,590 
5~137,529 

Fire 

$1,387 420 
1,433 516 
1,362 713 
1,335 719 
1,332 478 
1,317 031 
1,307 738 
1,306 224 
1,288 997 
1,300 695 

Extended 
Coverage 

$480,229 
531,609 
525,648 
511,192 
502,222 
470,169 
407,171 
370,468 
343,532 
313,097 

Homeowners 

$617,230 
420,544 
280,550 
195,136 
149,165 
59,332 O 

< 
> 

Data from "Best's Fire and Casualty Aggregates and 
Averages", Twenty-Second Annual Edition (1961), 

Alfred M. Best Company, Inc., New York 



EXHIBIT 3 

RESULTS OF I0 DAY SURVEY OF FIRE & ALLIED LINES BUSINESS 
TOTAL OF 11,203 POLICIES 

AveraBe Premium 

Occupancy 
Dwellin~ Contents 
DwellinK Buildi~ 
DwellinK B. & G. 
Apt. BuildinBs 
BoardinA Houses 
Seasonal Dwellin~s 
Total Habitational 
Farms 
Mercantile 
Grand Total 
1960 Experience 

Amount 
i 2 3A 3B 

18.01 23.46 35.22 54.56 
22.97 28.11 33.55 49.46 
42.05 42.98 37.89 47.74 
15.75 25.31 26.00 128.00 
19.00 II.00 - 
23.75 37.53 49.13 45.00 
19.07 24.57 35.14 49.41 
21.00 42.08 53.14 61.40 
28.16 50.03 76.53 99.24 
19.53 25.45 37.56 ; 51.69 
19.42 25.38 42.17 42.17 

5 6 Total 
92 27 - - 24.58 
58.15 117.55 169.67 49.23 
66.48 93.65 - 56.80 
80.00 107.00 245.50 63.23 

I 220.33 - 169.00 
58.60 222.33 253.00 53.64 
61.53 120.39 156.45 38.94 
123.76 - - 91.19 
137.09 295.48 431.56 87.09 
67.47 177.53 342.56 41.65 
65.60 177.89 301.09 44.04 

Average Risk Amount 

Occupancy 
Dwellin~ Contents 
Dwellin~ Buildin~ 
Dwellin~ B. & C. 
Apt. Buildings 
Boarding Houses 
Seasonal Dwellin~s 
Total Habitational 
Farms 
Mercantile 
Grand Total 

Amount Orou 
1 2 3A ] 3B 4 5 6 

2,486 3,738 6,174 i 81837 13~137 35,000 85,000 
1,911 4,826 61530 9,116 14,519 31,662 72,333 
21068 41169 7,071 8,980 14,048 30,765 661667 
2,500 3,654 71000 8,000 ! 181308 351750 74~200 
21500 5,000 - 28~333 
21000 4,183 61763 8,667 12,600 29,533 771000 
21447 3,911 6,586 91059 141367 311552 73,127 

500 3,643 61429 8,720 151225 
1,938 7,141 6,383 91278 16,986 38~421 681971 
2,420 41016 61574 9,068 14,554 33,793 701316 

Total 
31988 
10,121 
10,640 
151532 
221188 
8,503 
7~341 

10,952 
131051 
726A9 L~ 
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EXHIBIT 4 

DETERMINATION OF LOSS COSTS BY AVERAGE 
POLICY AMOUNT ON WRITTEN BASIS 

Amount 
Group 

1 

2 

3 

4 

5 

6 

Total 

Average 
Size 
Risk 

$ 2,420 

4,016 

7,997 

14,554 

33,793 

70a316 

No. Total Losses 
Risks Liability Paid 

228,327 $ 552,551",340 $ 856,444 

756,995 3 ,040 ,091,920 4 ,543 ,679  

612,920 4 ,901 ,521 ,240  6 ,570,097 

411,214 5,984,808,556 5,238,354 

16,871 570,121,703 751,497 

31976 2791576a416 193a461 
2,030,303 $15,328,671,175 $18,153,532 

Loss 
Cost 

15.50¢ 

14.95 

13.40 

8.75 

13.18 

6.92 

11.84¢ 

Note:  Averase  s i z e  of r i s k  de t e rmined  by 10 day su rvey .  
Nmnber o f  r i s k s  and l o s s e s  pa id  a r e  from 1957-1960 
e x p e r i e n c e  by amount group.  
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Amount 
Group 

I 
2 
3 
4 
5 
6 

EXHIBIT 5A 

CONVERSION OF 'WRITTEN" LOSS COSTS 
TO "IN FORCE" LOSS COSTS 

Policy 
Amount 
RanRe '~rltten" 

$ 0 - $ 2,500 15.50~ 
$ 2,501 - $ 5,000 14.95 
$ 5,001 - $ I0,000 13.40 
$I0,001 - $ 25,000 8.75 
$25,001 - $ 50,000 13.18 
$50,001 - $I00,000 .6.92 

Average 11.84¢ 

Loss Cost 

EXHIBIT 5B 

ANNUAL PREMIUM REQUIRED TO PAY LOSSES 
FOR VARIOUS POLICY AMOUNTS 

ALL FIRE AND ALLIED LINES 

Average Annual P r e m i u m  
Amount  "In Force" Policy R e q u i r e d  Co 
G r o u p  L o s s  C o s t  Size Pa 7 L o s s e s  

i 9.50¢ $ 2,420 $ 2.30 
2 9.16 4,016 3.68 
3 8.21 7,997 6.57 
4 5.36 14,554 7.80 
5 8.08 33,793 27.30 
6 4.24 70,316 29.81 

Amount 
Group 

i 
2 
3 
4 
5 
6 

EXHIBIT 5C 

ANNUAL PREMIUM REQUIRED TO PAY LOSSES 
FOR VARIOUS POLICY AMOUNTS 

"In Force" 
Loss Cost 

i0.ii¢ 
8.63 
7.70 
3.92 
6.41 
3.50 

HABITATIONAL LINES 

A v e r a g e  
Policy 
Size 

$ 2,447 
3,911 
8,006 

14,367 
31,552 
73,127 

Annual Premium 
Required to 
Pay Losses 

$ 2.47 
3.38 
6.16 
5.63 

20.22 
25.59 

' f i n  F o r c e "  

9.50¢ 
9.16 
8.21 
5.36 
8.08 
4 .24  

7.26¢ 
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EXHIBIT 7 

ANNUAL PREMIUM REQUIRED TO PAY LOSSES 
FOR VARIOUS POLICY AMOUNTS 

137 

Policy 
Amount 

$ 1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

i0,000 
II,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
60,000 
70,000 
80,000 
90,000 

i00,000 

Annua ! Premium 
Needed to 
Pay Losses 

$ 1.17 
1.99 
Z.72 
3.38 
4.01 
4.58 
5.15 
5.74 
6.25 
6.80 
7.32 
7.82 
8.36 
8.80 
9.3O 
9.73 

10.15 
10.57 
Ii .02 
Ii .48 
13.53 
15.50 
17.60 
19.50 
21 30 
23 20 
26 60 
29 95 
33 40 
36 70 
39.50 

Loss 
Cost 

ii. 70¢ 
9.95 
9.07 
8.45 
8.02 
7.63 
7.36 
7.18 
6.94 
6.80 
6.65 
6.52 
6.43 
6 28 
6 20 
6 08 
5 97 
5 87 
5 80 
5 74 
5 41 
5.17 
5.03 
4.88 
4.73 
4.64 
4.45 
4.28 
4.18 
4.08 
3.95 
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EXHIBIT 8 

REQUIRED PREMIUM FOR VARIOUS POLICY AMOUNTS 

Policy 
Amount 

$ 1,000 
2,000 
3,000 
4,000 
5 000 
6 000 
7 000 
8 000 
9 000 

I0 000 
Ii 000 
12 000 
13 000 
14 000 
15 000 
16 000 
17 000 
18 000 
19000 
20 000 
25,000 
30000 
35 000 
40 000 
45 000 
50 000 
60 000 
70 000 
80 000 
90 000 

100 000 

Required 
Premium 

$13.77 
15.14 
16.37 
17.47 
18.53 
19.48 
18.76 
21.42 
22.48 
23.20 
24.07 
24.91 
25.81 
26.55 
27.39 
28.11 
28.81 
29.51 
30.27 
31.04 
34.47 
37.77 
41.29 
44.47 
47.49 
50.67 
56.37 
61.98 
67.76 
73.28 

: 77.97 

Annual 
Rate Required 

137.70¢ 
75.70 
54.56 
43.67 
37.06 
32.46 
26.80 
26.77 
24.97 
23.20 
21.88 
20.75 
19.85 
18.96 
18.26 
17.56 
16.94 
16.39 
15.93 
15.52 
13 78 
12 59 
11 79 
11 11 
I0 55 
I0 13 
9 39 
8.85 
8.47 
8.14 
7.80 
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EXHIBIT 9 

TENNESSEE DWELLING FIRE RATES 

I. Old Rates: 

Protection 
Class 

Annual Rates 
Building Contents 

2 20¢ 20¢ 
3 -4 22 24 
5 28 28 
6 32 32 
7 36 36 
8 38 38 
9 52 52 

i0 56 56 

2. New "Loss Constant" Schedule Rates: 

Protection Annual Rates 
Class Buildin~ Contents 

2 6¢ 6¢ 
3-4 i0 I0 
5. 14 14 
6 18 18 
7 22 22 
8 26 26 
9 30 30 

i0 34 34 

Loss 
Constant 

$7 oo 
7 O0 
7 O0 
7 O0 
7 O0 
7 O0 
9 50 
9 50 
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EXHIBIT i0 

COMPARISON OF PREMIUM REQUIRED BY FORMULA 
WITH TENNESSEE "LOSS CONSTANT" PREMIUMS 

I. Premium Required by Formula: 

Required Premium 
Policy @ Average 
Amount Rate of 27.60~ 

Using 
Formula 

$ 1,000 $ 2.76 $13.77 
5,000 13.80 18.53 

I0,000 27.60 23.20 
15,000 41.40 27.39 
25,000 69.00 34.47 
50,000 138.00 50.67 

2. Tennessee "Loss Constant" Schedule - Protection Class 5: 

Policy Old Old New Loss 
Amount Rate Premium Rate Constant 

New 
Premium 

$ 1,000 28¢ $ 2.80 14¢ $7.00 $ 8.40 
5,000 " 14.00 " " 14.00 

i0,000 " 28.00 " " 21.00 
15,000 " 42~00 " " 28.00 
25,000 " 70.00 " " 42.00 
50,000 " 140.00 " " 77.00 
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EXBIBIT Ii 

VARIATION IN EXPENSE RATIO 
BY PREMIUM SIZE 

Fixed Variable Total Expense 

Premium Expense Expense Expense Ratio 

$ i0 $7.05 $ 3.13 $ 10.18 101.8 
15 " 4.70 11.75 78.33 
20 " 6.26 13.31 66.56 
25 " 7.83 14.88 59.52 
30 " 9.39 16.44 54.80 
40 " 12.52 19.57 48.93 
50 " 15.65 22.70 45.40 
60 " 18.78 25.83 43.05 
70 " 21.91 28.96 41.37 
80 " 25.04 32.09 40.11 
90 " 28.17 35.17 39.08 

I00 " 31.30 38.35 38.35 
125 " 39.13 46.18 36.94 
150 " 47.00 54.05 36.03 
175 " 54.78 61.83 35.33 
200 " 62.60 69.65 34.83 
300 " 93.90 100.95 33.65 
400 " 125.20 132.25 33.06 
500 " 156.50 163.55 32.71 

NOTE : From our formula on page Ii we determine that the 
variable expense equals the sum of commissions 
(24.3%), taxes (3.3%) and "variable" other expense 

(3.77.) or a total of 31.3%. 
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APPENDIX A 

DETERMINATION OF REQUIRED TERM PREMIUMS 
FOR VARIOUS AVERAGE POLICY AMOUNTS 

In order to compare the required premium with the actual average 
premiums received for various average policy amounts, consideration 
has to be given to the average term factor involved. Appendix B shows 
the computation of the average term factor of 1.94 for all Fire and 
Allied Lines. The actual average premium received divided by 1.94 
produces the average annual premium. This premium can then be compared 
with the average annual premium required computed in accordance with 
the established formula. The results are as follows: 

(i) (2) (3) (4) (5) (6) 
Annual 
Premium Total Difference 

Average Required Annua$ Actual Actual Col. 5 
Policy To Pay Premium Premium Annual Minus 
Amount Losses Required Received Premium Col. 3 

$ 2,420 2.30 15.66 $ 19.53 $ 10.07 - $ 5.59 
4,016 3.68 17.97 25.45 13.12 - 4.85 
6,574 5.02 20.22 37.56 19.36 - 0.86 
9,068 6.30 22.36 51.69 26.64 + 4.28 

14,554 7.80 24.87 67.47 34.78 + 9.91 
33,793 27.30 57.54 177.53 91.51 + 33.97 
70,316 29.81 61.74 342.56 176.57 + 114.83 

Note (i): Total 
using 

Note (2): 

Annual Premium required computed 
formula X = ~7.05 + L 

.597 

Thus, for average policy of $2420: 
X = ~7.05 + 2.30 = @9.35 = $15.66 

.597 .597 

Actual Annual Premium = Actual Premium 
Received divided by average term factor 
of 1.94. 

Thus, for average policy of $2420: 
Annual Premium = $19.53 = $10.07 

1.94 
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APPENDIX B 

DETERMINATION OF AVERAGE TERM FACTOR 
FOR FIRE AND ALLIED LINES 

143 

i. Distribution of Premium In Force as of December 31, 1961: 

2, 

% of Total 
Term Premium in Force 

1 year or less 2.54% 
2 years .28 
3 years 54.23 
4 years .08 
5 years 19.96 
Installment 22.91 

i00.00 

Note: 
Company. 

Normal Term Rate Factors: 

i year 
2 year 
3 year 
4 year 
5 year 
Installment 

Note: 

Distribution of premium is for the author's 

The above represents the term factors in effect in most 
states at the present time. Some variation does exist 
but the effect on the results would be very small. Wis- 
consin, for example, still uses a 3 year term factor of 
2,5. So do Louisiana and Texas. Some variation in the 
term factor for installment premium payment plans also 
exist, although a factor of .945 times the annual premium 
is most prevalent. 

% of Total Normal Col. 2 
Premium Term Divided By 
In Force Factor Col. 3 

2.54 1.0 2.54 
.28 1.85 .15 

54.23 2.70 20.08 
.08 3.55 .02 

19.96 4.40 4.54 
22.91 .945 24.24 

i00.00 51.57 

Average Term Factor = i00 = 1.94 
51.57 

Term 

1 year 
2 years 
3 years 
4 years 
5 years 
Installment 

1.0 
1.85 x annual premium 
2.70 x annual premium 
3.55 x annual premium 
4.40 x annual premium 
.945 x annual premium 

3. Determination of average term factor: 
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D I S C U S S [ O N  BY F R E D E R I C  J. H U N T ,  JR.  

The problem of dwelling policies written for small amounts is one with 
which many in the property insurance field have long been concerned. Origi- 
nally attention was centered on insurance to value as shown by a 1952 state- 
ment that " . . .  the loss value dwelling continues to present the most serious 
underinsurance problem.'" 

In 1955 and 1956 the subject received considerable publicity in the state 
of Texas, where deviations using rates graduated by size of policy were filed 
as a result of information developed by the Texas Checking Otfice and others. 
At that time the problem was described as "the failure of the present method 
of rating dwellings (for both fire and extended coverage) to take into account 
the very substantial differences in loss ratios for varying amounts of insur- 
ance."~ 
It was also stated that " . . .  it appears conclusive that the vast differences in 
resu l t s . . ,  are not related to insurance to value . . . .  ": 

While the problem is one of long standing, the departure of most o£ the 
larger dwellings to the Homeowners Policy has in recent years served to high- 
light the poorer experience of the small policies. This presumably has served 
to spur on the various interested parties in their studies and has resulted in the 
recent introduction of the "loss constant" method o£ rating into the dwelling 
fire schedules, with the method already being in effect in a dozen or so states. 
Thus Mr. Buffinton's paper comes at a particularly appropriate time and is a 
most welcome and valuable addition to our proceedings. 

With the "loss constant" method an accomplished fact, and one which will 
obviously be with us for some time to come, it is a source of no little comfort 
that Mr. Buffinton's independent investigations produced comparable results 
in important areas. The early "loss constant" filings had to make use o£ limited 
and unrefined data which supported the broad principles of the filings and 
clearly showed the disparity in experience between smaller and larger policies. 
However, the actual premium and rate schedules involved considerable judg- 
ment because of the lack o£ detailed information. Thus the importance o£ the 
similarity of results would seem to outweigh the question of whether the con- 
stant should be described as "loss" or "expense". 

There are several points on which I wish to comment. The first, while not 
necessarily material to the conclusions in the paper, is the unfortunate use of 
written premiums and paid losses in the author's Exhibit 1, since earned 
premiums and incurred losses are a much more accurate reflection of actual 
results. We are attaching Exhibit A which shows that the National Board 
earned-incurred experience on habitational risks has deteriorated from 1956 
to 1960 but not as rapidly as written-paid figures would imply. Also the re- 
mainder of the fire account has improved. However, with a 48% expense 
ratio, ~ the earned-incurred results for both categories indicate underwriting 
profits or losses of only three points or so, rather than the dire habitational 
loss and handsome all other profit which would be assumed from the written- 
paid figures. 

a The National Underwriter (February 7, 1952), Vol. 56, No. 6, p. 2. 
'-' Tom R. Chatfield, "Original 'Chatfield Report'iRefinement of Dwelling Fire and 

Extended Coverage Rates", dated September 7, 1955. 
a Based on the total expenses o~ 20 of the largest stock companies as shown in Table 

9--as New York Insurance Department Loss and Expense Ratios booklet. 
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A second point to which we must take exception is the author's assumption 
that there is a fixed cost per policy which is the same for all classes of fire 
business and that the expense ratio on dwelling policies will therefore be 
higher because the average premium size will be smaller than that of other fire 
policies. Other things being equal, we, of course, agree that, because of certain 
of the expenses included under the other acquisition and general expense 
categories, the ratios for these categories will be less for policies involving 
larger premiums. However, other things are not equal for all classes of fire 
insurance. The method of handling dwelling business is materially different 
than that for commercial business. Particularly for the smaller dwelling there 
is little if any underwriting. Dwelling policies are usually simpler and should 
cost less to prepare. They involve little, if any, of the special inspection, rating, 
mapping and similar detailed procedures necessary in the writing of many of 
the other fire classes. For policies of the same size, the cost per policy in the 
dwelling classes should accordingly" be less than that for the other fire classes. 
Therefore, even though the average dwelling premium is smaller than the 
average of all fire policies, the total expense ratio will not necessarily be 
higher. 

The subject of dwelling expenses as compared to the fire total received 
considerable attention during rate hearings held by the New York Insurance 
Department in 1955, 1956 and 1957. In the Allstate case we find statements 
such as the following: 

"The writing of the fire risks in the commercial classes involves expense 
elements that do not occur in the dwelling classes, because commercial risks 
involve high units of coverage and all kinds of industrial premises, and are 
therefore rated on a building-by-building basis . . . .  " "I t  is admitted . . . that 
the cost of loss adjustment expense, general expense and other acquisition 
expense is higher on mercantile than on dwelling insurance."'  

In the North America case which followed, the Superintendent included the 
following paragraph in his decision: 

" I  am satisfied that the North America Companies properly used their 
expenses for all fire classes substantiating the independent filing, since their 
expenses for the dwelling classes are slightly lower than the average of all fire 
classes. Actuary Longley-Cook testified that while the loss adjustment expense 
ratio for dwellings is slightly higher than for all fire classes, his studies showed 
that lower other acquisition and general expense ratios for dwellings more 
than outweigh the higher loss adjustment expense. It is recognized that a num- 
ber of items of expense are not applicable to dwelling class business. ''~ 

We do not have a list of the companies specializing in dwelling business 
which the author cites in support of his position that the expense ratio for such 
companies is higher than the standard expense formula so that we cannot 
attempt an analysis of the reasons for their higher expenses. However, we do 
suggest that at least some such companies have higher other acquisition and 

4 Brief on Behalf of Respondent-Petitioner Allstate Insurance Company, pp. 48-50 
Matter of Cullen. as Treasurer of NYFIRO, etal. v. Holz, as Superintendent of Insur- 
ance of State of New York, and Allstate Insurance Co., 7 A.D. 2d 718, 181 N.Y.S. 
2d 163 (Ist Dept. 1958), aff'd. 6 N.Y. 2d 971, 161 N.E. 2d 392 (July 8, 1959). 

• ~ Opinion and Decision of Leffert Holz as the Superintendent of Insurance of State of 
New York In the Matter of The Independent Rate Filing for Dwelling Classes By The 
North America Companies, September 4, 1957, p. 3. 
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general expenses not because they write dwelling business, but because of their 
method of operation. Direct writers and other companies not operating 
through the independent agency system reduce or eliminate the commission 
element of their expenses but must absorb into the other elements of expense 
some of the functions which would otherwise be performed by the independent 
agent. One instance of this appears to be the Government Employees Insur- 
ance Company, which in 1960 had a negligible fire commission ratio of 0.2% 
but a ratio of other acquisition and general expenses to net earned premiums 
of 29.1%, comparing with the stock company aggregate other acquisition 
and general expense of 15.4%. (In fairness to Government Employees, it 
should be pointed out that their "other expense" drops from 29.1% to 18.5% 
when related to written premiums and adjusted to full manual.) That certain 
items of expense are transferred from commission to "other expense" in the 
direct writer's operations was admitted by the Allstate Insurance Company 
in the New York case previously mentioned, as follows: 

"It is contended that under the old-line agency system, the agents perform 
certain services (policy writing, underwriting, coding, billing, collecting pre- 
miums, etc,) for which they are paid out of their commissions; that under the 
Allstate system these functions are performed by the company and must thus 
be added to the Bureau factor of 6 . 3 . . .  in Allstate's expense tabulation. 
"So much is granted. TM 

Finally, while we are in agreement with the indicated results with respect 
to loss or expense constants and with the proposition that the policies for small 
amounts of insurance should be charged proportionately larger premiums than 
average sized policies, we are not convinced that this relationship continues 
all the way up the line. In other words, we feel that large policies may not be 
entitled to a proportionately lower premium than medium sized policies. The 
bureau "loss constant" method, while increasing the premium on small poli- 
cies, usually reduces the premium for larger policies with the maximum 
reduction going to the largest policies. The extreme effect which this method 
can have is indicated by the first "loss constant" filing in Tennessee in which 
risks with the best protection and with insured amounts over $50,000 received 
reductions of over 50%. No attempt was made to justify such large reduc- 
tions, the filing being primarily concerned with the justification of the increases 
on the small policies and the assumption apparently being made that virtually 
all risks of any appreciable size would be insured under a Homeowners policy. 
With the currently existing price comparisons between Homeowners policies 
and Fire and Extended Coverage policies of equal size, the assumption is no 
doubt valid but does not make the resulting premium correct. In fact, with the 
price differential, underwriters might do well to be particularly cautious con- 
cerning larger dwellings written on a traditional fire policy. 

The loss data developed by the author does not appear to segregate build- 
ings from contents and, in fact, the curve depicted in his Exhibit 6 appears 
to be based on his data for all fire and allied lines. This results in having 
amount groups one and two disproportionately affected by contents policies, 
while the non-habitational policies have an effect on all sizes. The experience 
for dwelling contents has long been quite different (in most cases much worse) 
than dwelling buildings and some of this difference can be presumed to be 

G Op. tit. 
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attributable to the different exposure of contents with respect to frequency 
and small losses such as cigarette burns and also to the greater effect of under- 
insurance. Thus the buildings and contents pose at least slightly different 
problems, the solution to which may not be exactly the same. 

Also, as would be expected, the loss data is much more limited for amount 
groups 5 and 6. The curve on Exhibit 6 passes through the premium point 
indicated for group 6, and yet this group can carry very little weight in terms 
of number of risks or of losses paid. In the fire field a total loss is always a 
very real possibility and represents a substantial part of the total hazard. A 
single total loss to the average size risk in group 6 would increase the loss cost 
of the group by more than a third. 

If we were to recompute the curve in Exhibit 6 on the least squares method 
weighing the points on the basis of the liability figures in Exhibit 4, the slope 
would be decreased. The indicated premium to pay losses would remain about 
the same for policy amounts in the $10,000 to $15,000 area but would in- 
crease for the smaller policy amounts and decrease for the larger amounts. 
However, as discussed above, we suspect that the lower part of the curve may 
be distorted by the mixture of building and contents while the upper end does 
not have sufficiently credible data to prove or disprove its validity. Thus, the 
curve is most meaningful in its middle area where, coincidentally, the indicated 
results are closest to those produced by the loss constant method. 

We do have one source of information by size of policy which can be con- 
sidered in connection with this problem, namely, the statistical data compiled 
under the Homeowners Policy Statistical Plan. This data is compiled with 
respect to policy size on a written premium-paid loss basis by the National 
Board of Fire Underwriters. While number of risks and amount of liability 
are not a part of the compilation, we know that the premiums, except for the 
liability coverage and partially the theft coverage, were originally computed 
using discounted component rates applied to the amounts of insurance fur- 
nished and that the bulk of the premium was, therefore, proportional to the 
amounts of insurance. This, in effect, amounted to a premium computation 
similar to that contained in the "loss constant" method, that is, flat.premiums 
or charges plus rates applied to the amount of insurance. If this method were 
completely accurate in allocating loss costs by size of policy, we would expect 
to find a uniform loss ratio by size. We are attaching Exhibit B showing the 
policy size results for 1958, 1959 and 1960 for Policies A and B, Since this 
exhibit is on a written-paid basis, it does not give any indication as to ade- 
quacy of premium levels. However, adjustment to the more accurate earned- 
incurred basis would presumably have a similar effect on the various groupings 
so that the figures are useful for comparisons between sizes. There appears a 
highly consistent pattern with the medium policies producing the best loss 
ratios and both the smaller and larger policies showing less favorable results. 

The Homeowners results are consistent with the various low valued dwell- 
ing studies with respect to the smaller policies. However, these same Home- 
owners results directly contradict the extension of conclusions based on these 
studies to the high valued dwelling. Whatever the reasons, and this discussion 
is not the place to attempt an analysis, the larger dwellings do not appear to 
be entitled to as great a percentage "discount" as the average sized dwellings, 
at least insofar as the loss portion of the premium dollar is concerned. Thus, 
while very large policies may be entitled to a lower rate than very small poll- 
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cies, they may actually require a higher rate than the average policy. Such a 
situation would not be completely new in the property insurance field. Paul 
Johansen of Denmark presented a paper to the International Congress of 
Actuaries discussing fire insurance experience on rural buildings in which the 
indicated premium did not increase in proportion with the increase in the sum 
insured but rather increased in proportion with the square of the sum insured. 7 

The Homeowners policy size experience illustrates a final point which we 
believe deserves strong emphasis. Extreme care must be used in transferring 
rating procedures from components to established multiple line packages. As 
a package approaches a credible volume for establishing its own rate levels, 
it also approaches the point where its departure has a comparably credible 
effect on the characteristics of the residual business written under the com- 
ponents. Changes in component rates or rating procedures occurring subse- 
quent to the establishment of a multiple line package must not automatically 
be considered applicable to that package. Because the packages are ordinarily 
designed to attract only preferred or specialized segments of classes written 
under the components, conclusions reached on the basis of the residual busi- 
ness and perfectly valid for that business may well be completely wrong for 
the package and completely inapplicable to the package. 

r Johansen, Paul, "On Fire Insurance of Rural Buildings," Transactions XVth Inter- 
national Congress of Ac~tuaries, Vol. 2, pp. 211-215. 
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EXHIBIT A 

FIRE EXPERI ~CE 
NATIONAL BOARD OF FIRE UNDER~LITERS 

COUNTRYWIDE 1956-I 960 

Habltational Risks* 

Earned Incurred Loss 
Year Premium Losses. Ratio 

1960 $467,7t4,243 $260,326,568 55.7 
1959 ~8&,595,363 260,231,O58 53.7 
1958 479,815,213 259,982,9A2 54.2 
1957 &76,098,977 241,409,062 50.7 
1956 482,202,2A2 2A2,AOS,159 50.3 

All Other Risks 

Earned Zncurred Loss 
Year Premium Losses Ratio 

1960 $740,696,287 $372,789,952 5O.3 
1959 708,208,395 3&8,314,686 A9.2 
1958 679,125,111 3&2,514,212 50.4 
1957 659,O39,234 3&8,gA5,812 52.9 
1956 6~8,709,A41 352,197,515 54.3 

*The following classes comprise the Hab]tational Group: 002 Household 
Contents in Mercantile Buildings; 007 Boarding Houses; 009 Household 
Contents - Dwelling; O11 Seasonal Dwellings; O19 Dwe]llng Building & 
Contents; O21 Farm; 029 Dwelling Building Only; 030 Large Area Housing; 
O31 Apartment Buildings Without Mercantile; 032 Apartment Buildings k~ith 
Mercantile; 033 Household Contents- Apartments. 
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Year 

1958 

1959 

1960 

19~8-1960 

EXHIBIT 
Homeowners Country-wide Experience By Amount "l" 

() 

Policies A and B and Forms i, 2 and 3 

Amount of Premiums ~es Pd/Wr 
Insurance (2) Written(3) Ratio 

Under i0,000 26,688,036 7,560,083 28.3 
i0,000-13,499 55,879,543 14,463,089 25.9 
13,500-17,499 50,918,911 12,~87,932 24.5 
17,5OO-24,999 40,iO5,22& 10,870,453 27.1 
25,000-29,999 12,OO8,3OO 3,468,385 28.9 
30,000-37,499 8,204,221 2,688,935 32.8 
37,500-50,000 3,794,129 1,595,471 &2.1 

Over 50,000 1,359,O3h 661,495 48.7 

Under i0,000 40,7A2,586 10,793,856 26.5 
I0,000-13,499 8&,3&i,827 19,825,52& 23.5 
13,500-17,499 77,177,235 16,938,253 21.9 
17,5OO-2&,999 60,398,753 14,327,476 23.7 
25,000-29,999 18,439,863 4,944,833 26.8 
30,000-37,499 13,&62,&66 3,586,510 26.6 
37,500-50,000 6,71&,229 2,099,968 31.3 

Over 50,000 2,585,278 578,640 22.A 

Under iO,OOO 66,&69,O51 21,O80,238 31.7 
iO,OOO-13,&99 120,858,2i5 35,270,iO8 29.2 
13,5OO-17,499 108,136,926 29,787,823 27.5 
17,5OO-24,999 82,481,&O1 23,211,658 28.1 
25,000-29,999 26,077,475 8,Oli,3AO 30.7 
30,000-37,499 20,025,059 6,194,680 30.9 
37,500-50,000 10,497,262 3,739,947 35.6 

Over 50,000 4,789,O51 2,727,350 56.9 

Under i0,000 133,899,673 39,&3A,177 29.5 
iO,OOO-13, A99 261,O79,585 69,558,721 26.6 
13,5OO-17,499 236,233,072 59,214,OO8 25.1 
17,5OO-24,999 182,985,378 ~8, ~O9,587 26.5 
25,000-29,999 56,525,638 16;424,558 29.1 
30,000-37,499 &1,691,7~ 12, &70,125 29.9 
37,500-50,000 21,OO5,620 7,~35,386 35.& 

Over 50,000 8,733,363 3,967,&85 45.& 

(i) Experience of stock companies under National Board of Fire Underwriters 
"1958 Statistical Plan" and earlier statistical plans. Developed from 
figures compiled by Inter-Regional Insurance Conference and Actuarial 
Bureau of National Board of Fire Underwriters. 

(2) Amount of insurance on the dwelling building. 

(3) No adjustment has been made to reflect rate changes. 
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DISCUSSION BY ROBERT L. HURLEY 

The reader should have very little difficulty with Mr. Buffinton's interesting 
paper on "The Low Valued Risk." Its purpose is indicated by the subtitle, 
"A  Study of the Premium Required for Habitational Risks of Various Policy 
Amounts." Within the specified framework, the reviewer found himself often 
in accord with the author's observations. There were, however, some phases 
of the argument on which we should like to comment. 

The author summarized his paper with five conclusions. These will serve 
as a basis for specific evaluation of the author's thesis after some general 
remarks on the developing argument. 

In an early section of his paper, the author correctly, I believe, maintained 
the position that the fire loss ratio on the habitational classifications has ad- 
vanced with the switch of the "better" business to the Homeowners policy. 
The value judgment, "better," is used in the, maybe, general belief that the 
"'fire" loss ratio on Homeowners (if we had such a figure) certainly could 
not be as unpalatable as those currently shown on straight fire dwelling busi- 
ness. It is hoped that the Dwelling Loss Constant Plan being filed by many 
Fire Rating Bureaus will help to improve the generally current unsatisfactory 
experience in the dwelling fire classes. 

However, at this point the author seemed to imply that the situation is quite 
all right on the fire business, otherwise current fire rates are even redundant 
for other classes. This, unfortunately, is not so. There are those who believe 
that even an incurable optimist might well entertain some misgivings on cur- 
rent outlook for fire loss ratios on most classifications. The reviewer would like 
to be spared a recital of the unfavorable factors affecting the outlook for fire 
classification loss ratios. Maybe it would suffice just to note that Mr. Buffinton 
used five year written and paid loss ratios of happier days. They constitute a 
most imperfect representation of the prospective incurred loss to earned pre- 
mium at effective rate levels for the years ahead. 

The reviewer read with interest the section of the paper dealing with the 
Dwelling Loss Constant Plan, which has been filed by a number of Fire Rating 
Bureaus in response to the abnormally unfavorable experience on these risks. 
Mr. Buffinton noted that his study evidenced a similarity of results with the 
schedule of rates filed by the Fire Bureau. However, in going over the various 
exhibits, the reviewer noted that the figures indicated only a relatively slight 
trend towards higher loss cost per $100 insurance on the smaller risks. 

For example, Exhibit 4 shows practically the same loss cost for the risks 
under $2,500 liability as for those in the size group $2,501-$5,000. The 
actual decrease is from 15.50¢ to 14.95¢, or only 3.5%. Moreover, the loss 
cost shown for the risk size $25,001-$50,000 (i.e., above which the data are 
extremely thin) is only 15% less than for the smallest risks. Similar observa- 
tions might be made on Exhibit 5 although the trend in Section C (Habita- 
tional Lines only) is somewhat more pronounced. It would appear that the 
justification for the rate graduations in this paper would be influenced to a 
considerable degree by the treatment of expenses. 

On the other hand, the Bureaus' Dwelling Fire Loss Constant Plans were 
based primarily on considerations related to the loss portion of the premium 
dollar. The Bureaus in their studies noted that there was apparently no signifi- 
cant trend in the average loss per payment as the risk size increased. Even 
more compelling were the data from a number of large companies show- 
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ing that the loss ratios on dwellings insured for less than $2,500 were running 
almost 70% higher than the average for the c lass- -and more than twice the 
loss ratio for risks insured for $10,000 or more. 

The Fire Bureaus were not unaware that the expense ratio on a $2,000 
dwelling policy was not likely the same as that on a $20,000 policy. However, 
since a direct justification might be offered from the loss portion of the dwell- 
ing premium dollar, there was little need to become involved in disputes on 
the handling of expenses, which some regard as an inexact science that can 
easily degenerate into a makeshift art. 

Many readers may benefit from the author's disclosure of the effect of a 
concentration of a company's portfolio on a risk classification once thought 
desirable, now proved unprofitable. Now these so-called "bad" risks (i.e., 
solely with advertence to higher than average loss ratio and expense ratios) 
were always present in the portfolio. Their effect was submerged in the overall 
class average. This will ever be so when rates are made on a classification 
basis. 

However, every refinement in classification will produce "better" and 
"worse" than average risks. Both the discomfort of the underwriter who finds 
himself with a preponderance of the worst risks from the prior overall class 
and the delight of his more successful riwd may alike be sobered by some 
mature reflection. 

The overextension of the classification principle can ultimately prove ex- 
pensive to the very people for whose benefit it was allegedly devised, the 
policyholders. It is the policyholder who pays for the increase in expense in 
order to measure the insurance cost with ever greater refinement. Except for 
those policyholders favored with significantly lower rates, all others must bear 
not only the higher loss cost but also likely the larger share of the increased 
expenses. Moreover, there are students of the business who warn that classi- 
fication refinement pursued indiscriminately could defeat the insurance prin- 
ciple itself. While the reviewer has not yet succumbed to panic on the classi- 
fication issue, he must admit that a company which may have geared its mer- 
chandising to class deviations from Bureau rates might have some extra cause 
for alarm wherein the refined classifications seem to indicate the business is 
probably not as good as once imagined. 

Let us now turn to the author's five conclusions on which, after paraphras- 
ing, the reviewer will offer some comments. 

1. Fire and Allied Lines Rate Formula shotdd include provA'ions Jor fixed 
expense, variable expense, losses, profit and catastrophe. One can hardly dis- 
agree with the principle of this conclusion which says in effect that rates 
should cover all costs plus a profit and catastrophe factor. However, the re- 
viewer has some reservations (not exclusively semantical) on the term "fixed." 
The misgivings on the word "fixed" stem back some years, when there was 
considerable discussion on the "fixed" cost of issuing a policy. 

While there was, as I recall, some willingness to accept a figure in the 
neighborhood of $4.50 as a reasonably accurate figure for the "fixed" cost of 
issuing a fire policy, unfortunately this absolute standard did not remain 
"fixed" very long but drifted ever higher with the uptrend in the underlying 
economy. 

Further, the exact method of establishing the rates so they provide for the 
total cost may possibly be subject to various treatments. The Bureaus now 
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have a recommended formula which expresses certain expenses as varying with 
written premiums and other expenses as varying with earned premiums in the 
determination of Fire and EC overall rate levels. 

2. The premiunl required to pay losses and the policy size are related accord- 
ing to the Junctional relationship y ~ ax ~'. The reviewer, too, believes that 
the fire loss cost per $1,000 insurance on dwelling properties increases as the 
policy size decreases towards the lower end of the value scale. This may also 
be true for some other fire classifications, although it does not seem likely to 
be characteristic for those many fire classifications wherein the incidence of 
loss is of an abnormally small order of magnitude, and the severity factor pro- 
nounced. 

The reviewer would be surprised if the author did not entertain the same 
reservations on the unassailability of any specific exercise in curve fitting 
despite the understandable delight to be derived from matching up some sta- 
tistical observations against one of a number of theoretical curves. 

With no thought of disparaging the author's ingenuity in fitting his data to 
a power formula, it is noted that the class in the top (open)  end of the scale 
involved only $193,000 in losses over the entire experience review period. 
When we consider the effect that just one or two losses could have on the 
average loss cost for this size group, we would hesitate to credit such a limited 
sample as a base on which to predicate an Industry statistical law that the 
premium required to pay losses is related to policy size necessarily according 
to a power formula. 
3. Average premium size ai]ects a company's expense ratio, particularly a 
company specializing in private dwelling business. The reviewer agrees that 
a company specializing in low premium policies may well run higher expense 
ratios than a company with a better balanced book of business. It is hoped 
that the Dwelling Fire Loss Constant Plan will ameliorate this situation at 
least to some extent. 

4. The expense retentions written into rates should vary by class o] business. 
The reviewer doubts that the author really intended that the expense as well 
as the loss experience for each class must be reviewed in the occupancy class 
adjustment procedure as he stated on page 17. The Bureau has over 600 
class breakdowns to review Iosswise for each state. Mr. Buflinton could not 
have seriously meant that a statistical system be set up to collect expenses in 
any such detail, but would settle for a very limited number of broad classifica- 
tion groupings. 

However, to get expenses allocated with reasonable accuracy on just a line 
basis by state is no easy task. To dig down below the line by state figure into 
the understrata of occupancy class may be a cost accountant's dream, but it 
could be a nightmare expensewise. 

The pursuit of absolute equity is a burden not lightly to be undertaken. 
Attempts presumably could be made to arrange our scale of prices with ever 
increasing precision. But neither Insurance nor any other industry can afford 
not to question the net social value of such a project. Reasonable equity is all 
the Industry can expect and maybe is all the buying public can afford. 
5. This study indicates that current Fire and Allied Lines rating practices 
develop inadequate rates for dwellings and excessive rates Jor high premium 
risks or occupancy classes. As mentioned previously, he would be a rare fire 
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underwriter who believes that he can afford to be sanguine on the prospects 
for the general run of fire classifications. There  is, ot~ course, the pleasing 
deception, sometimes irresistible, that, because the prospects for  losses "A"  
through " M "  (say, dwellings) are unfavorable, those for Classes " N "  through 
"Z" (say, all o ther)  must be favorable.  Still, as Montaigne observed years 
ago, "good" does not necessarily follow as an offset to evil, rather  a second 
evil can occur, even worse than the first. 

The reviewer, too, likes to be optimistic. The Fire and Allied Lines business 
has the prospect  of brighter days if it can solve some really difficult problems. 
But quite probably  there are no longer any "sure for a profit" classes in fire 
insurance. The reverse is more likely true. 

The reviewer enjoyed Mr. Buffinton's paper.  It should prove a valuable 
addition to our  Proceedings. 
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A previous paper l generated a number of comments and requests that ex- 
penses by company size of premium volume for each 15ne of business be 
analyzed for lines of business such as fire, extended coverage, multiple peril, 
etc. Accordingly, calendar year 1961 expenses for almost every line. of busi- 
ness have been reviewed and summarized for stock insurance companies as 
will be set forth later. 

The descriptlon of premium range used and expense items (sections A 
through E) is identical to that of the previous paper ~ and will not be repeated 
here. A review of the individual figures in Exhibits 1 through 20 indicates a 
somewhat erratic pattern of expenses by premium volume for many of the 
lines of business, particularly the fire lines. This might be related to the effects 
of reinsurance, allocation methods, mix of different types of risks within the 
line of business, etc. 

Auto Bodily Injury Total Expenses can be summarized by the formula 
y .00170 

1.0 P -~- 2.016 

where y is the total expense 
ratio and P is the premium ex- 
pressed in millions of dollars. 

By "quasi-least squares", the 
formula:' for the comparable 
1960 data is 

)" . 0 0 1 1 4  

10 P ~-  2.053 

Section E (Total Expense Ratios) of each exhibit described below indicates 
a difference between the total ~werage expense ratio and the highest figure of 
an3,, premium range bracket in the average column as follows" 

Exhibit 
Exhibit 
Exhibit 
Exhibit 
Exhibit 
Exhibit 

SECTION E--TOTAL EXPENSE RATIOS 

l i F i r e  ................................................................. q-.- 2.5% 
2--Extended Coverage ........................................... H- 3.5% 
3--Other  Fire ...................................................... + 3.9% 
d Homeowners Multiple Peril ............................... -F 6.1% 
5 ICommerc i a l  Multiple Peril . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q- 2.6% 
6--1nland Marine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 2.4% 

1 Frank Harwayne, "Observations on the Latest Reported Stock Insurance Company 
Expenses for 1960", PCAS XLVIII, pp. 109-120. 

2 ibid, p. 109-110. 
3 ibid, p. III.  It should be noted that due to clerical error the formula was printed 

v ,03252 

as IO'P ----2.1062. 
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Exhibit 
Exhibit 
Exhibit 
Exhibit 
Exhibit 
Exhibit 
Exhibit 
Exhibit 

Exhibit 
Exhibit 
Exhibit 
Exhibit 
Exhibit 
Exhibit 

With 

STOCK INSURANCE CO/',dPANY EXPENSES 

7 - - G r o u p  Accident and Health ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -F 12.7% 
8 - -Workmen ' s  Compensation ..................................... -Jr 5.9% 
9--Bodi ly  Injury Liability Other Than Auto ............... q- 2.3% 

10--Proper ty  Damage Liability Other Than Auto . . . . . . . .  + 2.6% 
l l - - A u t o  Bodily Injury Liability ................................. + 4.2% 
12 - -Au to  Property Damage Liability ........................... + 5.0% 
13- -Auto  Physical Damage (collision) . . . . . . . . . . . . . . . . . . . . .  + 9.0% 
14 - -Au to  Physical Damage 

(fire, theft and comprehensive) ................ + 8.6% 
15--Fideli ty ................................................................. q- 5.4% 
16--Surety ................................................................. + 4.7% 
17--Glass  .................................................................... -k- 3.2% 
18--Burglary and Theft ............................................. -F 0.8% 
19--Boi ler  and Machinery ........................................... + 21.9% 
20- -Al l  Lines of Business .............................................. + 2.7% 

respect to ratemaking, the difference between stock company average 
expense and the highest figure for any premium range may be absorbed by 
minimum premiums in group accident and health insurance, expense con- 
stants in workmen's compensation insurance and inspection expense in boiler 
and machinery insurance. For  the automobile lines, the stock company aver- 
age is depressed on account of the inclusion of non-bureau companies; cor- 
respondingly the extreme percentages above would be dampened if the ex- 
penses of independent companies were not included. For homeowners multiple 
peril the figure may not be representative as the group used consists mostly 
of companies recently entering the field and writing less than half a million 
dollars of premiums. 

Subject to the foregoing comments, most of the lines of business appear to 
provide a margin for profit or contingencies greater than these differences; 
certainly the 2.7% average for all lines of business is not inconsistent with 
the 2.5% to 6.0% afforded in the regulated lines of insurance. This suggests 
that the sum of average expenses plus existing profit or contingency allow- 
ances as an expense loading in rates would provide every prudent company 
of every size sufficient dollars to cover its expenses. 

Other comments related to individual needs undoubtedly will occur to 
those who study the exhibits in detail. 



CALENDAR YEAR 1961 FIRE EXHIBIT I 
EXPENSE RATIOS 

NO. 
~os. 

15 
15 
18 
6 

17 
15 
12 

6 
3 

Premium Rangel 
~n ~U~ons)l 

1/~-I/~ 
i/2~I 

I-2 
2-4 
4-8 
8-16 

16-32 
32-64 
6~-128 

Total 

,SZCT~O~ A - ~m~ ~s~ ~AW~OS 
Extreme ExtrameRatios 

~xpense Ratios ~o Mean 
ARK.* Lowest Highest ~owest Highest 

6.1% 1.6% 12.0% -74% +97% 
7.1 0.7 13.5 -90 +90 
7.8 3.7 13.S -53 +77 
7.2 2.6 13.0 -64 +81 
7.0 4.0 10.9 -43 +56 
7.8 4.3 11.6 -~5 +%9 
8.4 6.5 ii.i -23 +32 
9.1 8.3 9.7 -9 +7 
9.9 8.2 Ii]i -17 +12 

8.7% 

SECTION ~ - OTH]~ ACQUISITION RATIOS 

Av~m* 

3.3% 
3 .1  
4 .3  
~ .6  
4 .7  
5 .1  
5 .3  
5 .6  
8 .8  

Extreme Extreme Ratios 
Expense Ratios To, ~ean 
Lowest Highest Lowest Highest 

- 7.5% -100% +1~7% 
7 .~ -lO0 +139 

1.2% 8.6 -72 ÷I00 
1.4 6.9 -70 +50 
1.3 8.9 -72 +89 
2.9 7.2 -43 +41 
3.6 7.3 -32 +38 
4.5 7.9 -20 +41 
5.5 14.3 -37 +63 

6.1% 

SECTION C - GENERAL EXPENSE AND 
OTHER ACQUISITION RATIOn 

Extreme Extreme Ratios 
Expense ~atios To Mean 

Avg,* Lowest Highest Lowes% Highest 

9.3% 1.6% 17.1% -83% +84% 
11.2 0.8 23.1 -93 +106 
12.1 6.6 16.~ -45 +36 
12.5 5,9 16.3 -53 +30 
11.9 5.6 18.4 -53 +55 
12.9 8.1 19.3 -~7 +50 
13.8 10.2 17.0 -26 +23 
15.0 12.7 17.1 -15 ÷14 
18.7 13.7 25.4 -27 +36 

~4.9% 

SECTION D - (~ISSION AND 

No. Pr~mm ~ e  
~oe. (~n mlllo~s) 

is ~/~-1/2 
15 1/2-1 
18 1-2 
6 2-4 

17 4-8 
15 8-16 
12 16-32 
6 32-64 
3 6~-128 

Total 

~moK~mACm RArI0~ 
Extreme Extreme Ratios 

Expense Ratios To ~ean 
Avg.* Lowest Highest ~owest ~ighest 

30.5% 23.7% ~1.0% -2~% +34% 
25.6  0.3 36.5 -99 +43 
25.8 13.8 36.9 -~7 +43 
27.1 24.0 30.0 -ll +ii 
28.0 22.7 32.4 -19 +16 
28,6 22.9 32.5 -20 +14 
29.8 24.0 27.5 -7 +7 
24.7 23.3 26.1 -6 +6 
24.5 23.7 25.8 -3 +5 

25.9% 
*Lowest and highest cos.ln 8/_1 ~u~p~ except the last one have not 

~CT~ON E - TOTAL EX~9~SE ~A~7~S 
Extreme Extreme Ratios 

~xpense ~atios To Mean 
Avg,* Lowest ~ighest Lowest ~lghest 

39.9% 32.9% 49.9% -18% +25% 
37.2 21.6 49,8 -42 +34 
38.6 ~7.2 44.8 -30 +16 
%0.8 37.2 44.1 -9 +8 
39.5 25.6 45.7 -35 +16 
41.8 38,8 49.5 -7 +18 
39.6 36.4 42.9 -8 +8 
39.5 38.4 42.1 -3 ~7 
43.2 37.4 51,2 -13 +19 

~0.7% 
been included in determination of ave rages .  

Total average is average of all cos.lncluded in exhibit. 

NOTE: Expenses are ex1~ressed as ratios to adjusted direct premiums 
expenses which are expressed as ratios to written. 

earned exce~ aomm.f.Bsio~ and oth.er  ~ciu.f .s i t io~ 

Z cJ 
~n 
gJ 
© 

z 



No. Premium Rauge 
os In Mill as 

:8 1 /4-1/2 
12 1/2-1 
13 i -2 
19 2-4 
ii 4-8 
12 8-16 
3 16-32 

Total 

CALE~.fDAR YEAR 1961 EXTENDED COVERAGE EXHIBIT 2 
~XPENSE RATIOS 

I t SECTION C - GENERAL EXPERS~ AND 
_~__~_9/i_A_c. GENEF~IL ~XPENSE ~TIOS ~___~_B: OTHER AC UISITIO RATIOS ' OTHER AC ISITION ~TIOS 

Extreme Extreme Ratios~ Extreme Extreme Ratios I Extreme Extreme Ratios 
Expense Ratios ~o Mean I Expense Ratios To Mean I Eroense Rat~o..._..__.........__......g To ~le______._.~____ 

Av * Lowest Hi hest Lowest Hi hest Av * Lowest Hi hest Lowest Hi hest Av * Lowest Hi best Lowest H/_ h~!__ 

t~ 
Oo 

7.8% 2.7% 19.2% -65% +1&6% I 4.8% 0.2% 9.2% -96% +9241 12.94 5.6% 26.1% -57% +102% 
5.0 1.7 12,8 -66 +156 I 3.0 i.i 5,9 -63 +97 8.3 3,7 16.2 -55 +95 
7.6 2,9 11.8 -62 ~55 [ 4.8 1.2 7.4 -75 +54 12.8 4.1 19,0 -68 +Z~8 
7.7 A.1 12.1 -A7 +57 / 5,4 3.0 7.8 -44 +44 t 13.2 8.6 19.0 -35 +44 
7.4 5.0 i0,i -32 +36 I 6,5 4.6 10.3 -29 +58 I 13.9 10.5 16.7 -24 420 
7.9 5.8 9.8 -27 +24 I 6.1 4.6 9.3 -25 +52 I 14.0 11.9 17.2 -15 +23 0 
9.5 8.2 10.6 -14 +12 9.8 6.8 14.9 -31 +52 19.3 16.0 25.5 -17 *32 ~ 

8.0% 6.6% 14.74 

No. Premium Range 
¢os. (In Minions) 

z8 1/4-1/2 
~2 1/2-1 
13 1-2 
19 2-4 
11 4-8 
] 2 8-16 
3 16-32 

Total 

SECTION D - (Z~IS~ION AND 
mQ~E ~AZXOS 
Extreme Extreme Ratios 

Expense Ratios To Mean 
Av~.* Lgwest~ighest Lowest Highest 

26.1% 11.3% 36.5% -57% +40% 
29.4 17.9 36.8 -39 +25 
28.8 22.7 32.7 -21 +14 
29.4 25,7 33.1 -13 +13 
27.5 23.1 31.4 -16 ÷14 
25.8 23.4 26,9 -9 +4 
25,6 25.0 26.6 -2 +4 

26.94 

s~c~o~ E - TOTA~ ZX~ENSE RA~7~ 
Extreme Extreme Ratios 

Expense Ratios To Mean 
Avg,* Lowest ~Ighest Lowest ~ghest 

38.2% 24.9% 52.0% -35% +36% 
37.3 26.4 43.9 -29 +18 
41.8 36.8 47.9 -12 +15 
42.7 38.5 50.7 -i0 +19 
41.7 36.2 49.3 -13 +9 
39.3 37.0 41.9 -6 +7 
44.9 41.1 52.1 -8 +16 

41.4% 

*Lowest and highest cos.in all groups except the is~r~ one have not been included in determination o£ averages. 
Total average is average o£ all cos.included in exhibit. 

ROTE: Erpe~sas are expressed as ratios to adjusted direct premiums earned except commissioms and othmr acquisition 
expenses which are expressed as ratios to written. 



CALENDAR YEAR 1961 OTHER FIRE EXHIBIT 3 
EXPENSE RATIOS 

No. Premium Range 
os In llions 

n • 1/8-1/4 
7 1/4-1/2 

lO 1/2-1 
4 I-2 
8 2-4 
4 4-8 

Total 

~ A L L ~ P E N S E R A T I O S  
Extreme Extreme Ratios 

Expense Ratios ~o Mean 
Av * Lowest Hi hest Lowes% H i d  

7.4% 1.7% 18.9% -77% +155% 
7.8 5.2 ii.0 -33 +41 
5.3 1.3 10.2 -75 +92 
4.3 i.i 7.6 -74 +77 
6.9 2.7 12.3 -61 +78 
7.3 1,9 11.5 -74 ~58 

6.7% 

SECTION B -_Q_~UISITION RATIOS 
Extreme Extreme Ratios 

Expense Ratios To Mean 
Av * LowetsIHhest Lowest Hi hest 

3.5% 0.1% 6.5% -97% +86% 
4.7 1.4 6.9 -70 +47 
3.8 1.4 6.4 -63 +68 
2.9 0.6 4.6 -79 +59 
4.0 1.0 i0.0 -75 +150 
7.1 2.9 9.9 -59 +39 

5.0% 

SECTION C - GENERAL EXPENSE ~ND 
OTHER AC~TION RATIOS 

Extreme Extreme Ratios 
Expense Ratios To Heart 

AV * Lowest ~hest Lowest Hi heat 

11.4% 2.9% 30.4% -75% ÷167% 
12.4 6.6 17.9 -47 *44 
9.2 3.6 16.8 -61 +83 
7.2 1.7 12.2 -76 +69 
11.5 7.5 1A.9 -35 +30 
14.4 4.8 21.4 -67 +49 

11.9% 

No. Premim, Rmnge 
Cos. (In ~illlo~) 

11 1/8-1/4 
7 l / i - l / 2  
10 1/2-I 
4 1-2 
8 2-4 
4 4-8 

Total 

SECTION D - (Xl~ISSION AND 

Extreme Extreme Ratios 
Expense Ratios ~o Mean 

Avg.* Lowest H/~hest Lowest ~ilghest 

24.4% 17.5% 31.0% -28% +27% 
21.4 14.1 31.9 -34 +49 
29.7 22.8 36.3 -23 +22 
21.9 12.0 28.2 -45 +29 
22.0 19.7 25.5 -i0 +16 
22.3 20.6 25.5 -8 -14 

23.0% 

sEc~o~ E - roTAq ~q~s~ ~r~os 
Extreme Extreme Ratios 

Expense Rati.os To Mean 
Avg.* Lowest Highest Lowest ~ghest 

35.6% 29.6% 42.0% -17% +18% 
34.1 26.4 38.9 -23 +14 
38.8 32.2 45.2 -17 +16 
31.4 26.2 37.6 -17 +20 
32.8 29.7 38.9 -9 +19 
36.7 25.4 43.7 -31 +19 

34.9% 

© 

> 

D~ 
g~ 
0 
7 

> 
z 

~n 

*Lowest and highest cos.in all groups except the last one have not been included in determination of averages. 
Total a~rs~e is avere~e of all cos.included in exhibit. 

NOTE: Expenses are expressed as ratios to adjusted direct premi~ earned except ccmmllssiom~ and other acquisition 
expenses which are expressed as ratios to written. 



CALENDAR YEAR 1961 H(Z~EU~/NERS }aYLTIPLE PERIL EX]~IBIT 4 
EXPENSE RATIOS 

NO. 
~os, 

14 
15 
13 
ii 
19 
Ii 
7 
1 

Premium Range 
(In ~iniora 

i/4-1/2 
i/2-1 

i-2 
2.-4 
4-8 
8 -16 

16-32 
32-64 

Total 

SECTIO~ A - GENERAL EXPENSE RATIOS 
Extreme Extreme Ratios 

Expense Ratios To Mean 
AvK.* Lowest Highest Lowest Highest 

7.0% 1.4% 13.7% -80% +96% 
8.3 3.4 17.2 -59 +107 
7.6 4.2 10.8 -45 +42 
6.8 5.6 8.5 -18 +25 
7.0 4.5 11.3 -36 +61 
5.5 4.0 8.2 - 2 7  +49 
6.2 4.7 8.6 -24 +39 
5.0 - - - 

6.2% 

I SECTION B - OTHER ACQUISITION RATIOS 

AVgT* 

4 .o% 

4,2 
5.6 
4,7 
5,2 
5.8 
5.5 
5.5 

Extreme Extreme RAtios 
Expense Ratios To Mean 
Lowest Highest Lowest Highest 

- 7.6% -100% +90% 

0.3% 10.0 -~3 +138 
2,8 8.6 -50 +54 
3.6 6.0 -23 +28 
2.1 7.7 -60 +48 
4.4 9,0 -2~ +55 
4,3 6.6 -22 +20 

5.4% 

SECTION C - a e ~ m A L  z x _ ~ m ~  A~O 
OTHER ACQUISITION RATIOS 

Extreme Erhreme Ratios 
Expense Ratios To Mean 

Avg,* Lowest ~Ighest Lowest Highest 

11.2% 2.1% 19.1% -81% +71% 
12,6 3.7 24.6 -71 +95 
13.3 8.9 18.0 -33 +35 
11.7 9.2 13.8 -21 +18 
12.3 9.2 17.3 -25 +41 
ll.3 8.4 13.3 -26 +18 
12.0 9.7 15,3 -19 +28 
10.5 

ii.8% 

No. PresiumRa~se 
Cos. (In MtLlio~) 

14 1/4-1/2 
i~ i/2-i 
13 1-2 
ii 2-4 
19 4-8 
ii 8-16 
7 16-32 
i 32-64 

Total 

SECTION D - GOMMIS~ION AND 
~0~ERA~ RATIOS 
Extreme Extreme Ratios 

Expense Ratios ~o Mean 
Avg.* Lowest Highest Lowest Highest 

32.2% 26.4% 40.%% -18% +25% 
28.6 22.4 32.8 -22 +15 
28.0 20.3 31.8 -27 +14 
28.1 26.2 30.6 -7 +9 
28.7 24.0 31.7 -16 +i0 
26.4 24.6 28.4 -7 +8 
23.3 18.0 27,1 -23 +16 
21.5 

SEc~o~ E - TOTA~ EXPENSE RATIOS 
Extreme Extreme Ratios 

Ezpense ~atios To Mean 
Avg,* Lowest Highest Lowes$ ~/ghest 

43.4% 37.4% 54.2% -14% +25% 
40.0 33.2 50.5 -17 +26 
40.9 25.2 49.1 -38 +20 
39.9 37.8 42.7 -5 .7 
40.5 35,0 46.9 -14 +16 
37.6 35.0 40.9 -7 +9 
35.0 30 .A 39.1 -13 ~12 
32.0 - - - 

25.7% 37.3~ 

*Lowest and highest cos.in all groups except the last one have not been included in determination of averages. 
Total average is average of all cos.included in exhibit. 

> 
Z 

f~ 
O 
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Z 

r~ 

Z 

~n 

NOTE: Expenses are expressed as ratios to adjusted direct premiums earned except c~mmmissioms and other acquisition 
erpemses which are erpressed as ratios to written. 



CALENDAR YEAR 1961 COE~ERCLAL MULTIPLE PERIL EXHIBIT 5 
EXPENSE RATIOS 

No. 
Cos. 

17 
14 
16 
9 
7 
2 
1 

Premium Range 
(In ~Aillions ) 

1/8-~/4 
1/4-i/2 
i/2-I 

1-2 
2-4 
4-8 
8-16 

Total 

SECTION A - O~AL ~Z~S~ RAW~OS 
Extreme Extreme Ratios 

Expense Ratios 7o Mean 
Avg,* Lowest Highest Lowest Highest 

6.4% - 16.6% -100% *159% 
5.2 G. &% i0.5 -92 +IO2 
9.1 3.3 18.9 -64 +108 
7 . 2  1.5 16.8 -79 "133 
9.5 7.1 13.3 -25 +40 
8.8 8.3 9.3 -6 +6 
8.7 

8 .&% 

SECTION B - OTHER ACQUISITION RATIOS 
Extreme Extreme Ratios 

Expense Ratios ~o Mean 
Avg,* Lowest Highest ~owest Highest 

2.6% - 6.5% -1004 +1504 
3.2 0.2% 7.2 -94 +125 
4.3 0.9 7.4 -79 +72 
4.2 1.5 7.3 -64 +74 
5.8 4.2 11.8 -28 +103 
5.4 4.4 6.3 -19 +17 

10.7 

5.7% 

SECTION C - GENERAL EXPENSE AND 
OTHER ACQUISITION RATIOS 

Avg,* 

9.2% 
8.8  

13.3 
11.8 
~5.3 
14.2 
19.4 

Extreme Extreme Ratios 
Expense Ratios ~o Mean 
~owest ~ighest Lowest Highest 

18.5% -100% +101% 
0.6% 17.7 -93 +i01 
6.7 22.0 -50 +65 
3.0 21.5 -75 +82 

11.5 22.4 -25 +46 
13.7 14.6 -4 +3 

14.24 

o 

No. Premium Range 
Cos. (In Mil l ions ' )  

17 I/8-1/4 
14 1/4-1/2 
16 i/2-I 
9 i-2 
7 2-4 
2 4-8 
i 8-16 

Total 

SECTION D -COMMISSION AND 
m o m m ~  ~#47os 

ARK,* 

22.4% 
23.8 
23.5 
21.7 
21.1 
18.2 
15.6 

Extreme Extreme Ratios 
Expense Ratios 7o Mean 
I.~:'~west l"Lt~hest Lowest H/~hest 

14.8% 28.6% -34% +28% 
14.0 39.8 -41 +67 
17.7 30.i -25 +28 
15.8 27.4 -27 +26 
19.7 22.7 -7 +8 
17.8 18.6 -2 +2 

20.5% 

S~C~TON ~ - TOTAt, EXF~SE ~WLT~�S 

Avg.* 

31.9% 
33.8 
37.6 
33.7 
36.5 
32.4 
35.0 

Extreme Extreme Ratios 
Expense ~atios ~o Mean 
Lowest Highest Lowest ~ghest 

17.3% %2.3% -46% +33% 
26.2 48.0 -22 +42 
26.4 46.9 -30 +25 
20.7 41.8 -39 +24 
29.8 43.0 -18 +18 
31.5 33.2 -3 +2 

3~.o% 

*Lownast and highesr~ cos. in ~ groups except the l s ~  t ~  havre ~ been lncluded in  determ.tuation o£ arez~ges. 
Total  average i s  average of  eL1 cos.included in  exh ib i t .  

NOTE: Expenses are ezpressed as ra t i os  to adjusted d i rect  ~remit~s earned except commissions and other acquis i t ion 
erpenses which are expressed as ra t ios  to wr i t ten.  

> 
z 

2 
O 

Z 



CALENDAR YEAR 1961 INLAND MARlinE FEC~IBIT 6 
EXPENSE RATIOS l,~ 

NO. 
_toe. 

9 
8 

25 
22 
ii 
6 
7 
4 

Prem/um Range 
(In Millions) 

i/8-i/4 
1/4 -1/2 
1/2 -1 

i-2 
2-4 
4-8 
8 -16 

16-32 

Total 

S~TION & - O~ERAL LXPEWSE RATIOS 
Extreme Extreme Ratios 

Expense Ratios ~o Mean 
AVgi* Lowest Highest Lowest Highest 

6.9% 1.6% 13.7% -77% +99% 
6.5 ~7 8.3 -58 +28 
5.7 0.8 9.2 -86 .61 
5.8 0.5 11.5 -91 +98 
7.3 ~.9 10.7 -47 +47 
7.7 6.1 9.0 -21 +17 
7.1 5.3 9.0 -25 +27 
8.3 6.6 11.9 -20 +43 

7.3% 

SEQTION B - 0TKER ACQUISITION RATIOS 
Extreme Extreme Ratios 

Expense Ratios To Mean 
Avg,* Lowest ~ighest Lowest Highest 

3.3% - 6.6% -100% +100% 
3.5 - 6.5 -i00 +86 
4.5 8.4 -100 +8. 7 
3.6  071% 8.8 -97 +144 
5.6 3.5 7.7 -37 +38 
6.4 4.7 8.3 -27 +30 
7.5 3.8 10.7 -49 +43 
6.6 5.8 7.3 -12 +ii 

6.2% 

SECTION C - GENERAL EXPENSE AND 
OTHER ACQUISITION RATIOS 

Extreme Extreme Ratios 
Eroense Ratios To Mean 

Avg.* Lowes% ~/~hest Lowest Highest 

1017% 2,1% 16.7% --80% +56% 
10.2 3.4 14.5 -67 +42 
10.2 1.5 16.2 -85 +59 
9.6 0.5 17.0 -95 +77 

12.9 7.4 18.3 -43 +42 
14.3 ii.8 17.1 -17 420 
14.6 11.1 19.9 -24 +36 
16.0 12.8 19.2 -20 +20 

13.9~ 

No. Premium Range 
Cos. (In Mill/ons ) 

9 i/8-~/4 
8 1/4-1/~ 

25 1/2-1 
22 1-2 
I I  2-4 
6 4-8 
7 8-16 
4 16-32 

Total 

SEuTiuN D - (Z~MIS~ION AND 
mO~m.A~Z ~A~7OS 
Extreme Extreme Ratios 

Expense Ratios To Mean 
AvR.* Lowest Highest ~owest ~{ighest 

22.4% 1.4% 31.7% -94% +42% 
25.4 21.9 30.8 -14 +21 
23.5 13.8 34.4 -41 +46 
24.1 lOi8 32.1 -55 +33 
23.7 22.2 27.1 -6 +14 
25.0 23.3 28.5 -7 +iZ 
2118 ~" 8 22.8 -5 +5 
20.2 18.7 21. 4 -7 +6 

22.)% 

SEC~O~ E - TOTA~ r~SE RArIO~ 
Extreme Extreme Ratios 

Erpense Ratios To Mean 
Avg,* Lowest ~ighemt Lowest HIshest 

33.9% 11.7% 42.8% -65% +26% 
35.1 31.0 40.8 -12 +16 
33.6 22.9 43.5 -32 +29 
33 • 9 23.3 40.3 -31 +19 
37.0 31.0 42.8 -16 +16 
3815 36.2 43-2 "6 +12 
36.5 32.3 41.1 -12 +13 
35.8 33.0 38.0 -8 +6 

~36.1% 

*Lowest and highest cam~anieo in all of the group lined have not been immluded in determi--tion of averages. 
Total average is average of all cos.included in exhibit. 

0 
K 

.< 

X 

~n 

NOTE: Expenses are ~rpressed as ratios to adjusted direct premiums earned except commissions am/ o%har acqu.lsiticra 
expenses vh/ch are expressed a s  r a t i o s  to  w r i t t e n .  



~=m===========================================================================================m 

CALENDAR YEAR 1961 GROUP ACCIDENT AND HEALTH 
~XPENSE RATIOS 

EXHIBIT 7 

No. Premium Range 
Gos. (In Millions) 

4 1/4,-1/2 
.4 1/2-1 
7 1-2 
2 2-4 
i 4,-8 
4, s-16 
3 16-32 
I 64-128 
I 256-512 

Total 

SE~I0~.A - GEI~ERAL I~PENSE RATIOS 

ARK,* 

6.6% 
4.1 
3.3 
2.7 
5.3 
1.6 
5.0 
3.0 
3.1 

Extreme Extreme Ratios 
Expense Ratios To Mean 
Lowest Highest Lowest Highest 

2.7% 9.6% -59% +45% 
1.9 5.8 -54, +41 
1.4, 4.7 -58 +42 
2.4, 3.0 -ii +ii 

0.5 3.7 -69 +131 
3.5 6.8 -30 +36 

3.2% 

SECTION B - OTHER ACQUISITION RATIOS 
Extreme Extreme Ratios 

Eroense Ratios To Mean 
Avg,* Lowest Highest Lowest Highest 

3.7% 1.5% 5.1% -59% +38% 
2.8 2.2 3.9 -21 +39 
2.2 0.8 3.1 -64 +~I 
2.5 2.0 3.0 -20 +20 
3.2 
2.4 5.1 -i00 ~i13 
4,.5 3.8 5.6 -16 +24 
5.1 
1.0 

2.2% 

SECTION C - GENERAL EXPENSE 
OTHER ACOUISITION RATIOS 

Avgi* 

11.5% 
6.9 
5.5 
5.2 
8.5 
3.9 
8.7 
8.1 
4.1 

5.3% 

Extreme Extreme Ratios 
Er0ense Ratios ~o Mean 
Lowest Highest Lowest Highest 

7.7% 13.9% -33% +~.I.% 
4.4 8.9 -36 +29 
2.2 7.4 -60 +35 
4.4 6.0 -15 +15 

0.5 5.9 -87 +51 
7.7 10.6 -Ii +22 

o c~ 

z 

No. Premi~ Range 
~o~, (In ~111~o~1 

.4 1/4,-1/2 
1/2-1 

7 1-2 
2 2-4 
1 4,-8 
4, 8-16 
3 16-32 
i 64-128 
i 256-512 

Total 

SECTION D - COMMISSION AND 

AVK.* 

11.2% 
12.8 
12.2 
6.0 
8.8 
6.6 

12.6 
7.9 
1.5 

4.5~ 

~Q~Em~m ~A~70S 
Extreme Extreme Ratios 

Expense patios To Mean 
Lowest Highest Lowest HiRhest 

7.1% 17.0% -37% +52% 
1.8 21.8 -86 +70 
7. i 17.2 -42 +4,1 
5.2 6.7 -13 +12 

- 15.9 -i00 +14,1 
7.3 17.0 -42 +35 

~c~0N E - TOTAq EXPENSE RATIOS 
Extreme Extreme Ratios 

Expense Ratios To Mean 
AvK,* Lowest Highest Lowest ~ighest 

22.7% 19.2% 28.5% -15% +26% 
19.7 6.2 30.1 -69 +53 
l&l 12.& 21.7 -31 +20 
11.2 9.6 12.7 -14 +13 
17.3 - - - 
10.5 0.5 19.4 -95 *85 
22.4, 17.9 24.8 -20 +ii 
16.0 - - - 
5.6 - - 

i0.0~ 

*Lowest and highest cos.in the ~-~, i-2, and 16-32 range have not been included in determination of averages. 
Total average is average of all cos.included in exhibit. 

m 

O 
K 

7 
Z 

z 

~n 

NOTE: Expenses are expressed as ratios to adjusted direct premiums earned except commissions and other acquisition 
expensas which are expressed as ratios to wrltten. 



CALENDAR YEAR 1961 W~R~EN'S COMPENSATION EXHIBIT 8 
EXPENSE RATI [iS 

NO. 
~OS. 

lO 
10 

6 
10 

8 
3 
2 

Premium Range 
(In Kinions) 

1/4 -1/2 
1/2-1 

1-2 
2-4 
4-8 
8-16 

~6-32 
32-6g 
64 -128 

Total 

,SEGT~OM.A - GENERAL EXPENSE RATIOS 
Extreme Extreme Ratios 

Expense Ratios ~o ~sn 
IAvg,* Lowest Highest Lowest Highest 

10.1% 3.6% 13.&% -64% +33% 
3.9 0.8 6.3 -79 +62 

i0.i 6.3 12.9 -38 +28 
8.4 4.4 10.6 -48 +26 
9.8 7.4 12.3 -24 +26 
8.6 6.4 12.1 -26 +41 
8 .i 7.0 i0.5 -14 +30 
8.4 7.6 9.0 -i0 +7 
7.3 6.9 7.6 -5 +4 

8.2% 

SEQTION B - OI74ER ACQUISITION RATIOS 
Extreme Extreme Ratios 

Ezpense Ratios ~o ~eB_n 
Avg,~ Lowest Highest Lowest Highest 

3.8% 0.8% 6.7% -79% +76% 
3.3 9.7 -i00 +194 
3.2 1.5 4.7 -53 +47 
4.6 2.2 6.8 -~2 +48 
3.8 2.8 5.0 -26 +32 
3.1 1.8 ~.9 -42 +58 
2.9 1.5 3.9 -48 ~34 
3.2 2.0 4.9 -37 +93 
2.7 2.0 3.3 -26 +22 

3.1% 

SECTION C - GENERAL EXPENSE AND 
OTHER ACQUISITION RATIOS 

Extreme Extreme Ratios 
Expense Ratios To ~ean 

Avg,* Lowest Highest Lowest Highest 

13.9% 8.1% 17.2% -42% +2&% 
8.2 0.8 13.5 -90 +65 

13.4 8.8 17.6 -34 +31 
13.0 6.7 15.6 -48 +20 
13.4 10.5 16.2 -22 +21 
11.8 9.4 17.0 -20 +44 
ii.i 8.5 i~.4 -23 +30 
11.6 9.6 13.9 -17 +20 
9.9 9.6 10.2 -3 +3 

ll.2~ 

No, 
0OS. 

5 

IO 
iO 
6 

i0 
8 
3 
2 

Pr~mlum Range 
fin ~/illio~s) 

1/4-1/2 
1/2-1 

1-2 
2-4 

8-16 
16-32 
32-64 
64-128 

Total 

SECTION D - (X~MISSION AND 
~O~mA~ ~A~,~OS 
Extreme Extreme Ratlos 

Expense ~atios To Mean 
Avg.* Lowest ~i~hest Lowest HiKhest 

L4.2% 12.1% 15.1% -15% + 6% 
17.9 15.5 21.8 -13 +22 
13.3 7.6 18.3 -43 +38 
14.5 9.3 19.8 -36 +37 
13.6 i0.~ 16.0 -2A +18 
12.7 3.7 14.4 -71 +13 
i0.7 8.7 ii.8 -19 +i0 
12.5 11.6 13.3 -7 +6 
9.9 8.8 ii.0 -ii +ii 

11.6% 
*Lowest and highest cos.in all groups except the 
Total aTerm~e is average of all coa.included in 

SEG~oR E - T O ~  ~:X:~:NSE RAnOS 
Extreme Extreme Ratios 

Expense Ratios To Mean 
ARK,* Lowest Hi,heat Lowest ~hest 

28.8% 23.2% 32.1% -19% +11% 
27.3 21.8 31.8 -20 +i6 
27.9 20.5 32.7 -27 +17 
28. i 23.0 32. i -18 ~14 
24.7 20.9 31.2 -15 +26 
24.5 13.2 30.0 -46 +22 
22.3 19.5 25.5 -13 +14 
24.1 22.9 26.5 -5 +i0 
19.8 19.0 20.6 -4 *4 

22.9~ 
is~t two have not been included in determination of a~r~es. 
exhibit. 

© 
C~ 

O 

Z 

Z 

NOTE: EXi~nBes are expressed ~s ratios to adJuBted direct pr~i~ earned except c~mm.lssiomB and other acqulsltlon 
ezpenaes which are exzpw~ssed as ratlo~ to written, 



CALENDAR YEAR 1961 BODILY INJURY LIABILITY OTH]~:~ THAN AUTO EXHIBIT 9 
EXPENSE RATIOS 

NO. 

QOS m 

15 
I0 
Ii 
ii 
i0 
8 
3 
3 

Premium Range 
(In Killions) 

1/4-1/2 
1/2-1 

1-2 
2-4 
4-8 
8-16 

16-32 
32-64 

Total 

~ECTIO~tA - GENERAl., K,(FENSE RATIOS 
Extreme Extreme Ratios 

Expense Ratios To Mean 
Avg,* Lowest Highest Lowest Highest 

8.8% 3.1% 13.2% -65% *50% 
7.4 0.9 14.2 -88 +92 
9.1 4.8 11.8 -47 *30 
9.5 6.2 11.7 -35 +23 

10.9 8.0 12.8 -27 +17 
10.9 7.8 13.5 -28 +24 
9.7 7.7 11.2 -21 +15 
10.8 10.5 11.3 -3 +9 

10.4% 

SECTION B - OTHER ACQUISITION RATIOS 
SECTION C - GENERAL EXPENSE AND 

OTHER ACQLrISITION RATIOS 
Extreme Extreme Ratios 

Expense Ratios ~o ~an 
Avg,* Lowest Highest Lowest Highest 

3.8% - 7.8% -i00% +i05% 
4.5 0_6 8.5 -87 +89 
4.9 2.5 7.8 -49 +59 
5.5 2.8 7.6 -49 +38 
4.4 2.8 5.9 -36 +34 
5.0 2.9 7.5 -42 +50 
4.2 4.0 4.6 -5 *10 
5.1 3.8 6.0 -25 +18 

4.8% 

Extreme Extreme Ratios 
Eroense Ratios To Mean 

Avg,* Lowest ~[ighest Lowest Highest 

13.0% 3.1% 19.5% -76% +50% 
12.7 1.5 21.5 -88 +69 
14.4 I0.0 19.5 -31 +35 
14.5 11.7 18.8 -19 +30 
15.6 11.9 17.5 -24 +12 
16.1 13.1 19.0 -19 +18 
14.2 12.O 16.5 -15 +16 
15~ 15.1 16.4 -A +~ 

15.3% 

0 

u~ 
C 

PremlumRamge SECTION~RQ~EKA~ED - (X~IS~ION~A~OS AND 
Extreme Extreme Ratios 

No. Expense Ratios To ~ean 
Cos. (In Millions') Avg.* Lowest Highest Lowest Highest 

15 1/4-1/2 20.3% 7.6% 33.2% -63% +64% 
I0 i/2-I 20.1 14.2 27.6 -29 +37 
ii 1-2 23.9 19.5 26.9 -18 +13 
II 2-4 23.2 15.7 26.1 -32 +13 
I0 4-8 21.3 15.7 24.2 -26 +14 
8 8-16 21.7 19.8 23.3 -9 +7 
3 16-32 20.5 18.9 22.2 -8 +8 
3 32-64 18.5 16.1 19.9 -13 +8 

Total 20.5% 

SEc~o~ E - TOTAL ZX~SE ~A~7OS 
E x t r e m e  E x t r e m e  R a t i o s  

E ~ ' p e n s e  R a t i o s  To  Mean  
Avg,* Lowest Highest Lowest ~ighest I 

33.6% 19.9% 42.4% -41% +26% 
32.3 14.6 48.3 -55 +50 
38.1 29.5 43.7 -23 +15 
37.9 28.8 43.9 -24 .16 
36.0 29.5 41.9 -18 +16 
37.7 33.4 41.0 -ii +9 
35.5 34.2 36.7 -4 +3 
34.1 32.5 35.2 -5 +3 

35.8% 

*Lowest and highest companies in all of the groups listed have not been included in determination of a~ers~es. 
Total average is average of all cos.included in exhibit. 

> 

© 

"3 > 
Z 

Z 

u~ 

NOTE: Expenses sine expressed as ra t ios  to adjusted d i rec t  premiums earned excel~b cumm/ssion~ and other acqu/st t ton 
expenses which are expressed as ratios to written. t~ 



CALENDAR YEAR 1961 PROPERTY D~AOE LIABILITY OTHER TH..M,~ AUTO Eg~IBIT iO ~" 
EXPENSE RATIOS 

No. 
~oal 

8 
9 

i0 
ii 
6 
3 
4 

Premium Range 
(~n mnions) 

1/8-1/~ 
~/a-1/2 
1/2-1 

1-2 
2-4 
4-8 
8-16 

To 5a! 

~E~TI0~.A - GENE~fG ~XHENSE R_&T~OS 
Extreme Extreme Ra%io~ 

Expense Ratios ~o Mean 
Avg,* Lowest Highest Lowest Highesi 

7.4% 2.14 11.74 -72% +58~ 
10.6 5,7 18.2 -46 +72 
10.3 6.9 15.0 -33 +46 
11.7 7.9 16.2 -32 +38 
ii.i 8.6 14.3 -23 +29 
12.1 7.5 16.3 -38 +35 
11.8 8.9 16.3 -25 +38 

11.54 

i SECTION B - OTHER ACQUISITION RATIOS 
Extreme Extreme Ratios 

Expense Ratios To ~ean 
. Ave,* Lowest Highest Lowest Highest 

3.2% 0.9% 7.3% -72% +128% 
5.1 2.0 8.2 -61 +61 
6.5 4,5 10.3 -3i ,5S 
4.8 2.8 6.~ -42 *.4~ 
5.6 2.8 7.0 -50 ~25 
4.2 2.~ 6.0 -43 +43 
6.1 5.5 6.7 -i0 +lO 

5.5% 

SECTION 0 - GENERAL EXPOSE AND 
OTHER ACQUISITION RATIOS 

Extreme Extreme Ratios 
Expense Ratios To Mean 

Avg,* Lowest Highest Lowest Highest 

10.7% 3.3% 15.7% -69% +&7% 
15.6 9,~ 26.4 -40 +69 
16.6 13.~ 22.8 -19 +37 
16.8 ll.& 23.6 -32 +40 
16.9 12.9 19.7 -24 +17 
16.3 9.9 22.3 -39 +37 
17.5 15.2 23.5 -13 +34 

16.94 

No. Premium Range 
Cos. (In Millions) 

8 1/8-1/4 
9 1/4-1/2 

10 1/2-1 
ii 1-2 
6 2-4 
3 4-8 
4 8-16 

Total 

SECTION D - COMMISSION AND 

Extreme Extreme Ratios 
Expense Ratios To Mean 

Avff.* Lowest ~ighest ~owest Highest 

21.8% 15.74 27.7% -28% +27% 
23.6 20.1 26.9 -15 +14 
18.8 0.i 26.0 -99 +38 
22.9 21.4 24.7 -7 +8 
21.8 20.1 24.1 -8 +ii 
20.3 16.8 22.9 -17 +13 
19.4 16.9 20.5 -13 +6 

2o.6% 

s~cz~0N E - TOTAl EXHE~SE RA~OS 
Extreme Extreme Ratios 

Expense Ratios To Mean 
Avg,* Lowest Highest Lowest ~ghest 

32.5% 15.94 44.14 -514 +36% 
39.3 35.5 50.6 -i0 +29 
35.8 l& i 45.6 -61 +27 
39.8 33.5 45.8 -16 +15 
38.1 32.8 42.6 -14 +12 
36.6 26.7 43.5 -27 +19 
36.5 32.1 43.4 -12 +19 

372% 

*Lowest and highest cos.in all groups except A - 8 range have not been included in determination of averages. 
Total average is average of all cos.included in exhibit. 

NOTE: Expenses are expressed as ratios to adjusted direct premiums earned except c~aslons and other acqulaltlon 
expenses which are erpr~seed as ra%Ios to written. 
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CALENDAR YEAR 1961 AUTO BODILY INJURY LIABILITY 
EXPENSE RATIOS 

EXHIBIT ii 

NO. 

COS. 

8 

16 
9 

13 
i0 
7 
4 
1 

Premium Range 
(In Millions) 

1-2 
2-4 
4-8 
8-16 
16-32 
32-64 
64-128 

128-256 

Total 

sm~TIoN A - GE~AL ~PENSE ~ATIOS 

ARK,* 

5.9% 
6.6 
5.9 
7.0 
6.3 
5.8 
6.1 
5.5 

Extreme Extreme Ratios 
Expense ~atios ~o Mean 
Lowest Highest Lowest Highest 

1.2% 9.6% -80% *63% 
3.6 9.8 -45 *48 
3.0 I0.0 -49 +69 
5.4 8.3 -23 +19 
5.0 8.3 -21 +32 
4.8 7.1 -17 +22 
5.1 6.6 -16 +8 

6.1% 

SECTION B - OT~E~ ACQUISITION RATIOS 
Extreme Extreme Ratios 

Expense Ratios To Mean 
Avg,* Lowest Highest Lowest Highest 

4.3% - % 7.8% -100% +81% 
5.6 3.5 9.0 -37 +61 
4.2 2.9 5.8 -31 +38 
4.8 2.4 7.1 -50 +48 
4.2 3.2 5.2 -24 +24 
4.7 2.9 7.6 -38 +62 
4.5 2.9 5.7 -36 +27 
10.2 

5.3% 

SECTION C - GENERAL EXPENSE AND 
OTHER ACQUISITION RATZOS 

Extreme Ex1~reme Ratios 
Expense Ratios ~o Mean 

Avg,* Lowest Highest Lowest Highest 

10.2% 1.2% 16.6% -88% +63% 
12.A 7.9 17.A -37 +~0 
i0.i 6.3 15.8 -38 +56 
11.7 8.4 13.9 -28 +19 
10.5 8.4 13.2 -20 +26 
10.9 7.9 13.9 -28 +28 
10.6 9.5 12.2 -I0 +15 

!15.7 - - 

n.5% 

No. Premium Range 
Cos. (In Millio~s ) 

8 1-2 
16 2-4 
9 4-8 

13 8-16 
I0 16-32 
7 32-64 
4 64-128 
i 128-256 

Total 

SECTION D - (X~(IS~ION AND 

~0~AqE ym~7OS 
Extreme Extreme Ratios 

Expense Ratios ~o Mean 
Avg,* ~owest ~ighest Lowest ~ighest 

19.5% 18.1% 22.0% -7% +13% 
17.5 0.4 23.1 -98 +32 
19.3 14.4 21.3 -25 +I0 
19.6 17.5 22.0 -II *12 
18.2 15.8 19.3 -13 +6 
15.9 12.6 18.5 -21 *16 
16.3 15.0 16.8 -8 +3 
8.5 - - 

16.0% 

SFQT~O~ E - TOTAL ~:X~:NSE RATIOS 

Ave|* 

30.3% 
30.2 
29.1 
31.5 
28.5 
26.1 
26.9 
24.2 

2'7.3% 

Extreme Extreme Ratios 
Expense ~atios To Mean 
Lowest Nighest Lowest ~ighest 

22.6% 36.5% -25% +20% 
14.2 39.5 -53 +31 
20.7 35.9 -29 +23 
27.6 35.6 -12 +13 
25.1 32.0 -12 +12 
23.2 29.0 -II +ii 
25.3 28.9 -6 +7 

*Lowest and h i g h e s t  CoB.in a l l  g roups  except  t he  l a s t  two have not  been i n c l u d e d  i n  d e t e r m ~ - t l o n  o f  a v e r a g e s .  
Total average is average o£ all cos.include'J in exhibit. 

NOTE: Expenses are expressed as ratios t o  adjusted direct premiums earned except c~missions and other acquisition 
expenses which are expressed as ratios to written. 
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CALE~DAR YEAR 1961 AUTO PROPERTY DAMAGE LIABILITf ~IBIT 12 
EXPENSE RATIOS oo 

NO. 
QOS. 

8 
14 
12 
12 
l l  

2 
4 
1 

~E~TION A - GENERAL ~FENSE RATIOS 
" Extreme Extreme Ratios 

Premium Range Expense Ratios To Mean 
(In Millions) IAvg.* ~owest ~iMhest Lowest Highest 

I 

1/2-1 I 6.2% 3.0% 8,3% -52% 
1-2 I 6.9 4.3 8,9 -38 +29 
2-4 7.5 3.4 11,9 -55 +59 
4-8 7.0 5.1 8,6 -27 +23 
8-16 6.4 4.2 8.6 -34 +34 

16-32 I 7.5 6.0 8,9 -20 +19 
32-64 I 6.8 6.0 7,4 -12 +9 
64-128 I 5.5 - - 

Totall 6.6% 

+34% 

SECTION B - OTHER ACQUISITION RATIOS 

Av~i* 

4.8% 
5.3 
5.7 
4.8 
4.6 
4.4 
5.0 

10.2 

Extreme Extreme Ratios 
Expense Ratios To Mean 
Lowest Highest Lowest Highest 

2.2% 8.0% -54% +67% 
2.4 8.7 -55 +64 
3.8 7.8 -33 +37 
2.4 6.5 -50 *35 
2.2 6.0 -52 +30 
4.1 4.6 -7 *5 
3.3 6.4 -3A 428 

5.7% 

SECTION C - C.,EE~RAL EXP~5~ AKD 
OTHER ACQUISITION RATIOS 

Extreme Extreme Ratios 
Expense Ratios To Mean 

Avg,* ~owest ~ighest Lowest Highest 

Ii.2% 8.5% 15.1% -24% +35% 
12.7 8.8 16.2 -31 +28 
13.3 7.9 19.9 -41 +50 
11.8 8,5 13.8 -28 +17 
11.2 7,4 14.0 -34 +25 
ll.8 10,6 13.0 -10 +10 
11.9 10.7 12,8 -10 -+8 
15.7 - - - 

12.4% 

No. Premium Range 
~os.  (~n ~4~?~o'~s) 

8 1/2-1 
14 1-2 
12 2-4 
12 4--8 
ii 8-16 
2 16-32 
4 32-64 
i 64-128 

Total 

SECTION D - (~MISSION AND 

22.2% 
19.7 
19.1 
19.7 
17.9 
18.6 
16.7 
8.5 

~ROKER.A~E RATIOS 
Extreme Ertre.me Ratios 

Expense Ratios To Mean 
Lowest Ki~hes$ Lowest ]liKhest 

18.8% 26,8% -15% +21% 
17.0 21.6 -14 +i0 
0.6 22.4 -97 +17 
16.6 21.5 -16 +9 
14.4 19.9 --20 +ii 
16.7 20.4 -i0 +i0 
15.4 17.5 -8 +5 

16.5% 

SECTION E - TOTAL EXPENSE RATIOS 

AVK.* 

33.8% 
32.: 
32.2 
31.4 
28.7 
3O.4 
28.6 
24.2 

Extreme Extreme Ratios 
Expense ~atios To Mean 
Lowest ~ighe@t Lowest ~Ighest 

29.3% 37.1% -31% +10% 
27.4 37.8 -15 +18 
ii.4 40.7 -65 +26 
27.5 35.4 -12 +13 
23.4 32.5 -18 +13 
29.7 31.0 -2 +2 
27.8 30.3 -3 +6 

28.8% 

*Lowest and highest cos.in all groups except last three have not been included in determination of averages. 
Tutal average is average of  a l l  cos.lncluded in exhibit. 

N(YE~: Expenses a~ expressed as ratios to adjusted direct premiums earned except ccm~nieslons and uther acquisition 
expenses which are expressed as ratios %0 written. 
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CkLENDAR YEAR 1961 AUTO PHYSICAL DAMAGE 
EXPENSE RATIOS 

COLLISION 

EXHIBIT 13 

No. Premium Range 
os n Mi llions 

14 1/2-1 
ii 1-2 
19 2-4 
16 4-8 
I0 8-16 
4 16-32 
2 32-64 
2 64 -128 

Total 

Extreme Extreme Ratios 
~xpense Ratios To Mean 

Av~ Lowest_ghost LowestH____i~_ 

7.0% 2.4% 14.9% -66% +113% 
7.8 5.1 17.1 -35 +119 
6.5 3.4 8.7 -48 +34 
6.5 2.3 8.7 -65 +34 
5.3 3.6 7.0 -32 +32 
5.6 4.5 6.9 -20 +23 
6.5 5.1 7.8 -22 +20 
3.9 2.2 5.5 -&4 +41 

T ON B - OTH~ AC UISITION RATIOS 
Extreme Extreme Ratios 

Expense Ratios To Mean 
Av*~westHi hestwest Hi heat 

6,5% 2.1% 12,6% -68% +94% 
6.4 3.0 lO.O -53 +56 
4.6 0.4 7.9 -91 +72 
4.7 3~5 6.6 -26 +40 
4.8 3.3 5.8 -31 +21 
3.9 2.9 6.3 -26 +62 
5.9 5.4 6.4 -8 ",8 
9.3 8.3 10.2 -ll 4-10 

6.1% 

SECTION C - GENERAL EXPENSE AND 
OT._~__AC~ITION RATIOS 

Extreme Extreme Ratios 
Erpense Ratios To Mean 

Av* Lowest hest Lowest ~_~hest 

14.3% 7.9% 35.2% -45% +146% 
13.9 9.5 27.1 -32 +95 
10.9 7.4 13.9 -32 +28 
11.3 6.6 14.1 -42 ,25 
10.2 5.6 13.8 -45 +35 
9.6 7.7 12,2 -20 +~Z 

12.4 ii.5 13.2 -7 +6 
13.1 10.5 15.7 -20 +20 

i1.6% 

No. Premium Ra.cge 

3-4 1/2-1 
ii i-2 
19 2-4 
16 4-8 
lO 8-16 

4 16-32 
2 32-64 
2 64-28 

Total 

SECTION D - (X~MMISSION AND 

ARK,* 

21.3% 
23.7 
22.3 
23,2 
17.2 
17.2 
20.6 
12.5 

~0KEm~E ~A~0S 
F~treme Extreme Ratios 

~xpense Ratios To Mean 
~west Hi,heat Lowest Highest 

0.1% 32.7% -100% +54% 
16.3 27.9 -31 +18 
12.7 25.6 -43 +15 
19.8 34.7 -15 +50 
3.5 22.5 -80 +31 
4.3 22.9 -75 +33 

20.5 20.6 
8.5 16.4 -32 +31 

SE~0~ E - TOT~q EX2ENSE ~m7OS 

AvK, * 

36.2% 
38.4 
33.3 
34.7 
27.1 
26.7 
32.9 
25.6 

17.8% 29.4% 

Extreme Extreme Ratios 
Erpense Ba~ios To Mean 
Lowest Highest Lowest ~Ighest 

16.3% 61.0% -55% +69% 
35.6 43.4 -7 +13 
19.7 42.4 -41 +27 
31.0 38.0 -ii +10 
10.9 34.4 -60 +27 
12.8 32.6 -52 +22 
32.0 33.8 -3 +3 
24.2 26.9 -5 +5 

*Lowest ~ highest cos.in all groups except last three have not been included in determination of averages. 
Total average is average of all cos.included in exhibit. 

NOTE: Expenses are expressed as ratios to adjusted direct premiums earned except ccs~lasions and other acquisition 
expenses which are expressed as ratios to written. 



m E~IBIT 14 -4 CALENDAR YEAR 1961 AUTO PHYSICAL DAMAGE 
EXPENSE RATIOS 

F~, THEFT AND COMPREHENSIVE 

NO. 

COS. 

6 
ii 
18 
18 
13 
3 
4 
2 

Premium Range 
(In Millions) 

1/4 4/2 
1/2-1 

1-2 
2-4 
4.-8 
8-16 

16-32 
32-64 

Total 

SECTION A - GENERAL EXPENSE RAWROS 
Extreme Extreme Ratios 

Ex,pense Ratios ~o Mean 
Avg.* Lowest Hi,heat Lowest Highest 

6.9% 4.8% 9.3% -30% +35% 
9.9 5.8 19.4 -41 +96 
6.9 3.4 10.7 -51 +~ 
7.2 2.3 ii.I -68 +54 
6.9 3.0 I0.i -57 +46 
6.0 4.6 8.0 -23 +33 
7.0 6.2 8.1 -ii +16 
4.0 2.4 5.5 -40 +38 

6.2% 

SECTION B - O~ER ACQUISITION RATIOS 
Extreme Extreme Ratios 

Erpense Ratios ~o Mean 
Avg,* Lowest ~ighest Lowest Highest 

4.9% 3.8% 6,1% -22% +24% 
7.5 3,0 13.6 -60 +81 
4.8 2.1 7.9 -56 +65 
4.9 3.3 7.1 -33 +45 
5.4 3.3 8.6 -39 +59 
5.5 3.2 7.5 -42 +36 
5.2 2,9 6.2 -44 +19 
9.3 8.3 10.2 -ii +i0 

6.2% 

SECTION C - GENERAL EXPENSE AND 
OT~{ER ACQUISITION RATIOS 

Avg,* 

12.4% 
17.i 
I1.3 
11.9 
12.2 
11.6 
12.1 
13.2 

Extreme Extreme Ratios 
Expense Ratios To Mean 
~owest Highest Lowest H~ghest 

9.4% 14.5% -24% +17% 
l l . 0  33.2 -36 +94 
7.0 16.8 -38 +49 
6.6 15.2 -45 +28 
7.7 17.8 -37 +46 
7.8 13.9 -33 +20 
9.8 13.7 -19 +13 
10.7 15.7 -19 +19 

12.4% 

No. 
OS. 

6 
i! 
18 
18 
13 
3 
4 
2 

Premium Range 
(In M.tLLtons) ARK.* 

1/4-1/2 
1/2-1 

1-2 
2-4 
4.-8 
8-16 

16-32 
32-64 

Total 18.8% 

SECTION D - COMMISSION AND 

~0~mACE RA~70S 
Extreme Extreme Ratios 

Expense Ratios Wo Wean 
Avg.* Lowest Highest Lowest Hi~hest 

27,3% 22.9% 31.7% -16% +16% 
22.8 15.0 27.9 -34 +22 
22.8 12.7 26.7 -44 +17 
23.7 21.0 34.7 -II +46 
17.7 4.3 23.6 -76 +33 
19.9 16.3 22.9 -18 *15 
20.7 20.3 21.1 -2 +2 
12.8 8.5 17.1 -34 *34 

*Lowest and highest cos.in all groups except last three 

s~c~70N E - TOTAL Z X ~ S E  RA~OS 
Extreme Extreme Ratios 

Expense Ratios To Mean 
Avg,* Lowest ~ighe#t Lowest Highest 

39.8% 37.4% 44.9% _6% +13% 
39.4 30.7 48.2 -22 +22 
34.5 19.7 42.8 -43 +24 
36.1 31.3 45.7 -13 +27 
30.0 12.3 40.1 -59 +34 
31.4 29.3 34.3 -7 +9 
32.8 30.9 34.0 _6 +4 
26.0 24.2 27.8 -7 47 

)1.2% _ ._  

have not been included in determ!,~tion of averages. 
Total average is avers~e of all cos.included in exhibit. 

NOTE: Expenses are expressed as ratios to adjusted direct premiums earned except co~miaslons and othsr acquisition 
expenses which are expressed as ratios to written. 
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CALENDAR YEAR 1961 FIDELITY EXHIBIT 15 
EXPENSE RATIOS 

No. Premium Range 
~os. (In Millions) 

9 118 -114 
2 1/4-i/2 
9 1/2 -i 
7 i-2 
3 2-4 
7 4-8 
i 8 -16 

Total 

~ECTION A - OE~RAL EXPENSE RATIOS 

, Avg,* 

Ili.1~ 
12.4 
12.1 
12.0 
i0.5 
I1.3 
16.2 

Extreme Extreme Ratios 
Expense Ratios To Mean 
~owest Highest Lowest Hi~hest 

5.~% L4.8% -52% +33% 
11.6 13.2 -6 +6 
5.2 15 .9  -57 +31 
5.9 19.2 -51 +60 
5.4 15.0 -49 +43 
7.7 13.7 -32 +21 

12.1% 

SECTION B - 0T~ER ACQUISITION RATIOS 
Extreme Extreme Ratios 

Expense Ratios ~o Mean 
Avg,* Lowest Highest Lowest Highest 

7.5% 2.1% 17.8% -72% *137% 
8.5 6.1 10.8 -28 +27 
7.7 5.5 iO.i -29 *31 
7.0 5.3 12.0 -24 +71 
8.5 5.4 I].I -36 +31 
7.7 6.1 11.2 -21 +45 
i0.0 

8.o% 

SECTION C - GENERAL FJd~ZNSE AND 
OTh~ ACQUISITION RATIOS 

Extreme Extreme Ratios 
Expense Ratios ~Q Mean 

Avg,* Lowest Highest Lowest Highest 

18.6% 11.4% 90.7% -99% +65% 
20.9 19.3 22.4 .-8 +7 
19.3 11.2 25.8 -42 +34 
19.9 11.6 28.2 -42 +42 
19.0 10.8 26.1 -43 +37 
19.8 14.9 22.6 -25 +iA 
26.2 - - 

20.6% 

~o, 

Cos. 

Pr~miumR~e 
(In Millions') 

1/8-1/4 
1/4-1/2 
1/2-1 

1.-2 
2-4 
4--8 
8 -16 

Avg.* 

23.6% 
17.9 
22.0 

21.2 
119.5 
18.1 
19.1 

SECTION D - (X~ISSION AND 

Total 119.2% 

BROKERAGE RATIOS 
Extreme F.ztr~me Ratios 

Expense Ratios ~o~ean 
Lowest Highest Lowest ~ghest 

19.0% 29.3% -19% +16% 
17.2 18.5 -4 +3 
18.8 24.4 -15 +LI 
19.0 22.6 -i0 + 7 
18.1 20.8 -7 47 
16.5 20.5 -9 +13 

SECTION E - TOTAL EX~:ItSE B.A-TIOS 

Avgi* 

42.2% 
38.7 
40.7 
41.4 
38.5 
38.0 
45.3 

F~trame Extreme Ratios 
Expense Ratios To Mean 
Lowest Highest Lowest Nighest. 

27.8% 51.2% -34% +21% 
37.8 39.6 -2 +2 
32.9 50.5 -19 +24 
33-4 50.8 -19 +23 
28.9 45.6 -25 +18 
35.9 39.5 -6 +4 

3%9% 

© 
C~ 
T. 

Z 

© 
K 
> 
Z -< 

Z 

*Lowest and highest cos.in all groups except in ~-~, 2-A and 8-16 range have not been included in computing averages. 
Total average is average of all cos.lncluded in exhibit. 

NOTE: Expenses are expressed as ratios to adjusted direct premimns earned except cummlssions and othsr acquisition 
expenses which are expressed as ratios to written. 



CALENDAR YEAR 1961 SJRETY EXHIBIT 16 
EXPENSE RATIO ~,~ 

No. Premium Range 
Cos. (In Millions ) 

5 1/8 -1/4 
8 1/4 -1/2 
4 1/2-1 
8 1-2 
3 2-4 
5 4-8 
7 8-16 
i 16-32 

Total 

SECTIOS A - GD,~RAL EXHE~SE RATIOS 

Av~ ,* 

13.6% 
9.3 

II.6 
16.0 
16.2 
13.3 
11.6 
ii.i 

Extreme Extreme Ratios 
Expense Ratios ~o Mean 
Lowest Highest Lowest Highest 

7.7% 18.0% -43% +32% 
2.2 14.2 -76 +53 
7.9 L5.2 -32 +31 

12.6 19.4 -21 +21 
14.9 17.2 -8 +6 
10.3 17.8 -23 +34 
6.2 17.1 -47 +47 

12.4% 

SS£~T~ON B - OTH~ ACQUISITION RATIOS 
Extreme Extreme Ratios 

Expense Ratios ~o Mean 
Avg,* Lowest Highest Lowest Highest 

9.3% 6.3% 13.4% -32% +44% 
4.7 0.7 8.3 -85 +77 
7.9 6.2 10.8 -22 ~37 
8.2 5.6 14.3 -32 +74 
7.2 6.3 8.7 -12 +21 
7.2 5.7 '7.~ - 2 1  + 8 
7.8 5.5 9.7 -29 +24 
7.0 

7.5% 

SECTION C - GEN~AL EXPENSE AND 
OTHE R ACQUISITION RATIOS 

Avg,* 

22.9% 
14.3 
19.6 
24.9 
24.2 
20.9 
19.8 
18.1 

Extreme Extreme Ratios 
Expense Ratios To Mean 
Lowest ~ighest Lowest Highest 

18.7% 2'7.6% -18% ÷21% 
3.9 18.9 -73 +32 
16.6 21.3 -15 +9 
18.3 32.7 -27 +~ 
21.2 26.1 -12 +8 
16.8 25.6 -20 +22 
13.8 26.3 -30 +33 

20.3% 

No. 

QOB m 

5 
8 
4 
8 
3 
5 
7 
1 

SECTION D - CO~ISSION AND 

Prami~m Range 
(~n Millions) Avg,* 

1/8-1/4 2v. 1% 
1/4-1/2 30.5 
1/2-1 29. i 

i-2 28.8 
2-4 29.3 
4-8 27.8 
8-16 27. l 

16-32 3 l. 7 

Total 28.2% 

~OEXRA~E ~AV~OS 
Extreme Extreme Ratios 

Expense Ratios To Mean 
~west ~ighest Lowest Highest 

19.2% 29.8% -29% +10% 
26.9 34.5 -12 413 
27.1 30.6 -7 +5 
27.4 30.1 -5 +5 
28.1 30.0 -4 +2 
82.5 31.9 -19 +15 
26.1 28.6 -4 +6 

SEC~ON E - TOTA~ EXyE~SE ~AT~O~ 

Avg,* 

50.0% 
45.9 
51.6 
53.0 
53.3 
48.9 
46.9 
49.8 

48.6~ 

Extreme Extreme Ratios 
Expense Ratios To Mean 
Lowest Nighest Lowest Highest 

37.9% 57.0% -24% +14% 
38.5 55.5 -16 +21 
47.2 57.8 -9 +12 
45.7 60.7 -14 +15 
51.2 55.8 -4 +5 
47.9 50.1 -2 +2 
42.8 52.1 -9 ÷ll 

*Lowest and highest cos.in all groups except the last one have net been included in determination of averages, 
Total average is average of all cos,lncluded in exhibit, 

Z ¢b 

O 
7 

Z 

NOTE: Expenses are expressed as ratios to adjusted direct premiums earned except cczmmissiems and other acquisition 
expenses which are expressed as ratios to written, 



gALENDA_R YEAR 1961 GLASS EXHIBIT 17 
EXPENSE RATIOS 

Re. 
C~. 

Ii 
5 

13 
5 
2 

Premium Ramge 
(In Millions) 

1/8 -1/4 
1/4-1/2 
1/2 -1  

1-2 
2-4 

Total 

~ECTION A - GENERAL EXPENSE RA~IGS 
Extreme Extreme Ratios 

Expense Ratios ~o Mean 
Avg.* Lowest Highest Lowest Highest 

9,8% 5.0% 16.3% -49% +66% 
13.1 10.5 15.3 -20 +17 
10.0 3.6 14.0 -6~ +40 
10.8 8.0 13.2 -26 +22 
15.0 12.5 17.4 -17 +16 

11.5% 

SECTION C - GENEKAL EXPENSE AND 
SE~ON B - O'ITh~ ACC~FISIT~ON RATIOS : OTHER ACQUISITION RATIOS 

Extreme Extreme Ratios Extreme Extreme Ratios 
Expense ~stios ~o ~ean Avg,* Expense Ratios ~o Mean 

AVE.* Lowest Highest Lowest Highest Lowest Highest Lowes.~ Highest 

6.8% 2.9% 14.9% -57% +119% 17.5% 8.6% 38.8% -51% +122% 
7.6 5.6 9.3 -26 + 22 21.6 17. 0 2.4.3 -21 +13 
7.2 4.2 14.8 -42 +106 16.8 12,5 22.8 -26 +36 
7.9 6.2 i0.0 -22 +27 19.8 17.5 21.9 -12 +ii 
9.3 8.0 10.6 -14 +14 2.4.3 20.5 28.0 -16 +15 

7.9% 19.7% 
0 

No. Fremium Range 
~os, (~n Mi~io~s) 

1t 1/8-1/4 
5 1/4-1/2 

13 1/2-1 
5 1-2 
2 2-4 

Total 

AVg.* 

29.4% 
2s.6 
28.5 
26.2 
26.1 

SECTION D - (X~AISSION AND 

~OK~AUE RATIOS 
Extreme Extreme Ratios 

Expense Ratios ~o ~ean 
Lowes$ Hi~hee~ Lowest Highest 

2;'. 6% 32.6% -6% +ii% 
28.0 29.0 -2 +i 
26.9 • 29.9 -6 +5 
25.4 27.4 -3 +5 
25.1 27.1 -4 +.4 

27 ..4% 

~oN ~ - TOTA~ ~C~ENSE RATIOS 
Eft reme Extreme Ratios 

Expense Ratios To Mean 
Avg.* Lowest Highest Lowest ~ighest 

47.S~ 36.5% 71.4% -23% +51% 
50.2 46.4 52.8 -8 +5 
45.3 41.1 50.6 -9 +12 
.46.2 .42.9 49.0 -7 +6 
50..4 45.6 55.1 -i0 +9 

47.2% 

*Lowest and h i g h e s t  c o s . i n  a l l  g roups  excep t  t h e  l a s t  one have  not  been  i n c l u d e d  i n  d e t e r m t n - t i o n  o f  a v e r a g e s .  
Total average is average of all cos.included in exhibit. 

NOTE: Expenses are e~p,~essed as ratios to adjusted direct premlu~s earned except c~esioms and oth~r acquisition 
expenses  which are  exp re s sed  as  r a t i o s  t o  w r i t t e n .  



CALENDAR YEAR 1961 BURGIARY AND THEFT EXHIBIT 18 
EXPENSE RATIOS 

No. Premium Range 
~os, (In Millions) 

7 1/8 -1/4 
13 1/4-112 

1/2 -1 
12 1-2 
4 2-4 
5 4-8 

Total 

~E~O~A - GENERAL EXPENSE RATIOS 

Avg|~ 

85% 
9.6 

10.9 
ll.9 
12.3 
11.5 

Extreme F~trame Ratios 
Expense ~atios To Mean 
Lowest Highest Lowest Highest 

5.4% 10.0% -36% +18% 
5.7 13.6 -41 +42 
9.3 13,2 -15 +21 
7.0 iZ.6 -41 +23 
8.9 15.4 -28 +25 
i0.i 13.8 -12 +20 

ll,5% 

SEQTION B - OTHE R ACQUISITION RATIOS 
Extreme Extreme Ratios 

Ezpense Ratios To Mean 
Avg,* Lowest Highest Lowest Highest 

6.1% 3.6% 9.4% -41% +~4% 
7.0 3.3 ]-4.1 -53 +i01 
6.7 4.5 9.1 -33 +36 
6.2 4.2 7.8 -32 ÷26 
6.2 5.6 7.3 -i0 +18 
9.2 7.2 13.3 -22 +45 

7.6% 

AV~t~ 

14-5% 
16.2 
17.9 
18.3 
18.3 
21.3 

19.3% 

SECTION 8 - GENERAL EXPENSE AND 
OTHER ACQUISITION RATIOS 

Extreme Extreme Ratios 
Erpense Ratios To Mean 
Lowest Highest Lowest Highest 

11.4% 19.4% -21% +34% 
10.6 35.1 -35 +117 
14.2 22.9 -21 ~28 
12.7 21.4 -31 +17 
14,9 21.0 -19 +15 
18.3 24.4 -14 415 

No. Pr~it~ Range 
Cos. (In Millio:~s) 

7 118-114 
13 1/4-1/2 
5 i/2-1 

12 1-2 
4 2-4 
5 4-8 

~ECTI(YH D - (XIMMISSION AND 
mOEERAqE ~A~IOS 
Extreme Extreme Ratios 

~xpense Ratios To Mean 
Av~.* Lowest Highest Lowest Highest 

28.4% 26.4% 30.8% -7% +8% 
26.4 15,0 29.9 -43 +13 
28.5 27.5 29.1 -~ *2 
27.5 26.2 28.5 -5 +4 
26.7 26.4 27.4 -i +3 
25.4 23.3 27.0 -8 +6 

Total 26.5% 

gEC~0N E - TOTAL EXPENSE RATIOS 
Extreme Extreme Ratios 

Expense Ratios To Mean 
Avg.* Lowest Highest Lowest Highest 

43.4% 40.8% 46.7% -6% +8% 
42.4 28.3 63.1 -33 +49 
45.5 41.7 48.8 -8 +7 
45.8 40.1 48.9 -12 +7 
44.7 42,5 46.4 -5 44 
46.3 45.1 48.4 -3 +5 

45.5% 

*Lowest and highest companies in all of the groups listed have not been included in determination of averages. 
Total average is average of all cos.included in exhibit. 

NOTE: Expenses are expressed as ratios to adjusted direct premiums earned except casm~isslons and othhr acquisition 
expenses which are expressed as ratios to written. 
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EXPENSE RATIOS 

~O. 
~os. 

i 
4 

1 
3 
2 
i 
i 

Premium Range 
(In Mat 1tons) 

1/8-1/4 
1/4-i/2 
1/2-I 

i -2  
2-4 
4-8 
8-16 
~6-32 

Total 

SECTION A - GENERAL EXPENSE RATIOS 

57.7% 
43.6 
37.3 
41.7 
41.7 
41.3 
31.0 
32.3 

Extreme Extreme Ratios 
Expense ~atios ~o Mean 
Lowest Highest Ipwest Highest 

3371 4671 -21 +11 
39.9 42.6 -3 +3 

35.9% 

SECTION B - OTHER ACQVISIT~ON RATIOS 

Avg,* 

3.4% 
4.6 
2.7 
3.9 
4.6 
5.5 
7.4 
8.6 

Extreme Extreme Ratios 
Expense Ratios ~o Mean 
Lowest Highest Lowest Highest 

172% d6~ -72~ +8;% 

3?3 6?7 -2~ +4; 
3.8 7.1 -31 *29 

6.9 

SECTION C - GENERAL EXPENSE AND 
OTHER ACQUISITION RATIOS 

Extreme Extreme Ratios 
Expense Ratios ~o Mean 

ARK,* Lowest Hl~hes$ Lowest Highest 

61.1% - 
48.2 ~9.7% 89?9% -5~ ~87~ 
40.0 - - - 
45.6 - - - 
45.5 37.0 50.2 -19 +I0 
46.7 43.7 49.7 -6 +6 
38.4 . . . .  
40.9 - - - 

42.6% 

~o. Premium Range 

1 3/8-1/4 
4 1/4-1/2 
i i/2-1 
1 i-2 
3 2-4 
2 4-8 
i 8-16 
1 16-32 

Total 

Av~,~ 

21.2% 
19.2 
19.3 
15.2 
20.0 
21.8 

16.0 

17.8% 

SECTION D - ~MISSION AND 

BRONERAGE RATIOS 
Extreme Extreme Ratios 

Expense Ratios ~o ~ean 
Lowest Hi~hest Lowest ~Li£hest 

lobs 2j5~ .-j,~ .2& 

19.9 20.1 +i 
20.5 23.0 -6 ~6 

.3% 
67.3 
59.3 
~.8 
65.6 
~.5 
54.0 
56.9 

~.4% 

SECTION E - TOTAL DCpI~sE RATIOS 
Extreme Extreme Ratios 

Expense ~atios To Mean 
Lowest Highest Lowest ~ghest 

4273~ ioo77~ -3;% +%% 

57.2 70. i -13 +7 
66.7 70.2 -3 +2 

*Lowest and highest coe.in the two %o four pre~i~ ra~e have not been included in determination of averages. 
Total average is average of all cos.lmcluded in exhibit, 

NOTE: Ex1~ses are expressed as ratios to adjusted direct presni~s earned except cmmmissioma and other accDAisitiom 
ex~sses which are expressed as ratios to written, 

z 

m 

O 
7 

z 
~n 
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ALL LINES OF ~SINESS o~ 

No. Pr~i~mRange 
~os, (In~nlons) 

19 5-10 
14 10-20 
22 20-40 
18 40-80 
ll 80-160 
7 160-320 
6 320-640 

Total 

, . ~ 0 N A  - CZ~mAL EXPEWSE RATIOS 
Extreme Extreme Ratios 

Expense Ratios To Mean 
Avg,* Lowest Highest Lowest Highest 

6.4% 0.6% 12.1% -91% *89% 
5.9 3.2 8.7 -46 +47 
6.8 2.1 18.8 -69 +176 
7.6 4.6 i0.0 -39 +32 
8.0 5.9 9.9 -26 +24 
8.2 6.2 9.5 -24 +16 
7.3 5.0 8.9 -32 +22 

7.6% 

SEQTION B - OTTER ACQUISIT~0N RATIOS 
Extreme Extreme Ratios 

Expense Ratios To Mean 
Avg,* Lowest Highest Lowest HiKhest 

3.8% 0.1% 9.6% -W% +153% 
4.2 0.6 i0.i -86 +140 
4.8 2.1 8.6 -56 +79 
5.3 3.0 6.7 -43 +26 
4.7 2.8 6.1 -40 +30 
5.1 4.4 6.3 -14 +24 
5.7 3.6 7.6 -37 +33 

5 .~  

SECTION C - GENERAL EXPENSE AND 
QTHER ACQUISITION RATIOS 

Extreme Extreme Ratios 
Exuense Ratios To Mean 

ARK,* Lowest ~Ighest Lowes$ Highest 

10.5% 0.7% i8.1% -93% +72% 
10.4 6.2 16.7 -40 +61 
11.4 5.1 28.3 -55 +148 
12.8 9.4 15.2 -27 +19 
12.7 10.3 14.7 -19 +16 
13.5 11.6 14.6 -14 +8 
13.4 I0.i 15.7 -25 ÷17 

12.9% 

No. Premium Range 
Cos, (In ~illions) 

19 5-10 
14 10-20 
22 20-40 
18 40-80 
ii 80-160 
7 160-320 
6 320-640 

Total 

SECTION D - C(N~ISSION & 
~OKERAGE RATIOS 

Extreme Extreme Ratios 
Expense Ratios ~o Mean 

Avg.* ~owest Highest Lowest Highest 

22.4% 13.8% 31.9% -38% +42% 
22.2 3.6 29.0 -84 +31 
21.9 30.9 -100 +41 
22.2 13.0 27.5 -41 +24 
21.2 16.6 23.2 -22 +9 
21.3 19.4 22.3 -9 +5 
15.7 8.6 18.8 -45 +20 

19.5% 

SECTION Z - ']~O~AL EXPENSE ~ATIOS 
Extreme Extreme Ratios 

Expense Ratios To Mean 
Avg,* Lowest Hi~hest Lowest Highest 

32.7% 23.3% 40.0% -29% +22~ 
32.7 12.7 39.8 -61 +22 
34.6 i0.0 52.6 -71 +52 
35.1 25.6 40.1 -27 +14 
33.8 29.7 38.0 -12 +12 
34.4 33.0 36.9 -4 +7 
29.1 24.0 32.7 -18 +12 

SEOTIOI~ F - LOSS ADIUS'I}IENT 

Extreme Extreme Ratios 
Eypenae Ratios To ~Aean 

AVE.* Lo~@@t Hi~hest, Lowest Highest 

9.3% 3.8% 13.4% -59% +44% 
8.6 6.2 11.6 -28 +35 
8.5 5°8 12.4 -32 +46 
9.2 6.8 12.7 -26 +38 
8.9 7.3 i0.i -18 +13 
8.4 7.4 8.7 -12 +4 
7.7 4.8 9.5 -38 +23 

32.4% 8.4% 

*La,~t and highest companies im all of the groups lls%ed have not been ~mlud~ ~ determinatioa ot averages. 
Total average is average of all cos.imcluded in exhibit. 

NOTE: Expenses are expressed as ratios to adjured direct premiss earned except cc~missicms and otbDr ac~z/mltic~ 
ex~nses which are e~ased as rati~ to written. 
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"If thou art wise thou knowest thine own ignorance"--Luther 

To one who did his statistical teething in what [ would term the era of the 
'Lexis Theory', the arrival of more searching tools upon the actuarial scene 
through the notable contributions of Harwayne, Dropkin, Simon, Hewitt, 
Bailey, Roberts and others of a younger generation, which has been likened 
by others to an invasion from Mars, is more accurately analogous to the keg- 
ling that awoke Rip Van Winkle. When, at our meeting last spring, I felt 
called upon to defend vigorously this 'New Look' of our Proceedings, a closer 
survey of these frontiers appeared to be in order. 

Because l still have very strongly the childhood instinct to look into the 
"why" of everything in my experience, my attention has focused principally 
upon the rationale underlying the utilization of the negative binomial distribu- 
tion in actuarial analysis. We are all interested in finding tools that work. But 
we should not be satisfied as actuaries without probing into any unfamiliar 
mathematical model until we know why it works, because thus only do we 
learn whether it is the best model for the purpose or whether it can be im- 
proved upon, and also what extensions of its utility may be available. The 
arbitrary use of the Pearson Type I l I  distribution in the derivations of the 
negative binomial presented to us in detail in this body raises questions in 
many minds not answered by the excellent, yet to me too ,brief, paper pre- 
sented last spring by Mr. Simon ("An Introduction to the Negative Binomial 
Distribution and its Applications"). I should like therefore to take the time to 
review that paper and the pioneering introduction to this valuable tool pre- 
sented by Mr. Dropkin ("Some Considerations on Automobile Rating Sys- 
tems Utilizing Individual Driving Records," PCAS XLVI, p. 165) so as to 
extract therefrom and interpret the material relating to rationale; and then i 
shall present new material not yet considered in our Proceedings which ! think 
casts important light on the investigation. 

The most frequent derivation, and the one with which we have here be- 
come familiar, stems from the assumption of a variability in the accident- 
expectancy from individual to individual in a statistical population, with such 
variability following the Pearson Type III distribution, but with the distribu- 
tion for each value of the accident expectancy so determined following the 
Poisson. It is natural to ask: "Why Pearson Type l I I?"  The answer, as given 
by Dropkin, is threefold: 

a) it is a skew distribution, 
b) it leads to conveniently "simple" (sic!) equations, and 
c) there are tables (of the Incomplete Gamma Function) available for 

use in the resulting evaluation. 

To this rationale must be added a fourth consideration: d) it works better 
than its predecessor formula, the Poisson distribution. 

The skewness of the Pearson Type I11 formula satisfies our intuitive knowl- 
edge of accident proneness in individuals. As respects the simplicity of the 
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resulting equations, this is due in large measure to the fact that the number of 
parameters is only two, which is not the case in the non-degenerate Pearson 
forms; thus we might add a fifth reason to our rationale which can be con- 
sidered a subreason partially explanatory of b) above: e) the total number of 
parameters is held to two. 

But all this still leaves the rationale of the Pearson Type 11I utilization upon 
an empirical basis. It leaves our curiosity unsatisfied. Let us turn therefore 
to other derivations of the final formula, so well summarized in Simon's paper 
already referred to. He mentions a number of derivations not utilizing the 
Pearson Type III assumption. The historically original derivation by Yule in 
1910 develops, to quote Simon, "the distribution of the number of fatalities 
that would occur during the n th exposure to a disease in excess of r exposures 
where r is the minimum number which will be fatal and the effects of re- 
peated attacks of the disease act cumulatively." In terms of accidents this could 
read" the distribution of the number of accidents occurring during the n TM 

exposure in excess of r exposures where r is the minimum number to produce 
an accident and the successive exposures to accident act cumulatively; i.e., the 
probability that r --F n exposures to accident are required for the occurrence of 
n accidents. 

Let us examine this derivation briefly. (Wilks: Mathematical Statistics has 
perhaps the clearest presentation.) 

I p _ _  p 
Let P (success) ~ - ~ - ,  P (failure) ~- - -q ,  i.e., q - - p  ~ 1, since q - + - q - I  

~ l .  

The probability of n - -  l successes and r failures in r ~- n - -  1 trials is 

and if we multiply 

f o r  n successes, or 

( r - l - n - -  
( n -  1)! 

1 
by --:i-we have the probability that r --F n trials are required 

q 

1)! ) "  

which is the general term in the expansion of 
(q - -  p) -,~ 

This form incidentally indicates most clearly why the terminology "negative 
l 

binomial" is commonly attached to this distribution. If we s u b s t i t u t e  P ~ - -  
a 

in (1) we have 

a" r ( r  + n) ( l a )  
r! r (n) ( l  + a )  . . . .  

which is the form presented in Dropkin's original paper on the negative 
binomial (his formula ( 7 ) ) .  
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It is not unreasonable to conjecture that Yule in 1920, in his collaboration 
with Greenwood, recognized the Pearson Type I l l  expression upon differen- 
tiation of the formula developed by him in 1910, and backtracked thence to 
the now familiar and most common derivation by assuming a Pearson Type 
Ill distribution for the Poisson parameter, and deduced therefrom the inter- 
pretation as respects the variation of accident expectation (or accident prone- 
ness) among the individuals exposed to accident hazard. 

Simon's first model (in the paper already referred to) illustrates the Yule 
19 l0 approach, his second model the 1920 approach of Yule and Greenwood. 

The analogy between the Yule 1910 development and the Markov-chain 
approach of Bartlett, under which the chance of an additional accident de- 
pends upon the number which have already ocurred, is apparent, explaining 
perhaps more clearly, however, the use of the negative binomial (e.g., by Polya 
and Eggenberger in Zeitschrift f. agen. Math. u. Mech. Ill ,  p. 279, 1933) for 
determining the probability of x cases occurring in an epidemic, the so-called 
"contagion function" use. It may be noted that the two Kendall derivations 
referred to but not elaborated by Simon are those of 1) Yule and Greenwood 
in 1920 and 2) Yule in 1910. 

This brings us to a derivation and an interpretation not yet discussed in 
these Proceedings. Simon has noted that Arthur L. Bailey used the negative 
binomial in the Proceedings in 1950; Mr. Bailey's source was the "Theory of 
Probabilities" by Jeffreys which we had both picked up the year before and 
discussed together, and which is still a most informative reference on the sub- 
ject. Jeffreys develops a distribution of the number of claims on the basis of 
certain assumptions connecting the distributions of multiple-claim accidents, 
and produces a negative binomial distribution for the number of claims start- 
ing with a Poisson distribution for each group of n-claim accidents. A more 
general development along these lines, of which Jeffreys' is only a particular 
case, is to be found in an article by R. Ltiders, in German, in Biometrika 
("Die Statistik der Seltenen Ereignisse," Biometrika, Volume 26, p. 180, 
1934). Both of these references could well be added to Simon's bibliography 
presented to us last spring. 

The rationale of Liiders' development, which should be of particular inter- 
est to actuaries, is predicated upon the assumption that single-claim accidents 
as a group follow the Poisson distribution, as does the group of two-claim 
accidents, the group of three-claim accidents, and so on. The development 
initially assumes that these respective Poisson distributions are independent; 
but this complex multiple Poisson distribution of the number of claims re- 
duces to the negative binomial distribution when the parameters of the in- 
dependent distributions are reduced to two by making them interdependent 
through the assumed relationship 

a~ b k - a ak ~-  --~. (2) 

al and ak being the parameters of the accident distributions involving respec- 
tively a single claim or k claims in an accident. In other words, the negative 
binomial here provides a distribution of claims corresponding to a Poisson 
distribution of accidents with the expectations of an accident involving 1, 2, 
33 . . . . . .  claims inter-connected by the modified power-series relation (2) .  
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Since the development  involves some interesting by-products on the way I 
shall indicate it as briefly as practicable. 

- - a m  X t n  

Let Px e . a,,, (m = J,2, 3, ) (3)  
, , ,  - -  xm! " " ' 

represent the probabil i ty that exactly x,,, accidents with m claims associated 
with each will occur. 

Let  r = x, + 2x~ + 3x+ -I- . . . .  
represent the number  of claims. 

Then the probabil i ty of exactly r claims occurring, assuming that the re- 
spective simple Poisson distributions (3)  are independent is 

- a a - "  • ' • X 1  X._, P ( r )  = e  x .. E a, . a+ . . . .  (4)  
r = x  - 2 x  4 

1 " " " X l [  X ~ [  . . . .  

Since this is a general formula  that assumes that the occurrence of single- 
claim accidents is independent  of the occurrence of two claim accidents, and 
so on, there is developed below an evaluation of the first three moments ,  which 
will be of use later. The  factor ia l -moment  generating function is 

f (z )  = ]~z r P ( r )  
r 

2 (5)  a. z + a  z + . . . . .  - - ; t  - a  - - . . .  

- . ~ C  ~ 'z . e  t 

It is immediately obvious that 

~ P ( r )  = f (1 )  - ~  1 
r 

If we set 

A ( z )  = log f ( z )  = - -  a l - - a ~ - - . . . .  + a, z + a+ z'-' + . . (6)  

then f (z )  = e A ~> 

and f ' ( l )  = ~ r  • P ( r )  ~ al q-- 2a~ -t- 3a~ --I- - -  mean (7a)  
r 

By further differentiation and the use of formulas relating factorial moments  
with ordinary moments  (see, for  example,  Korn  and Korn: Mathemat ical  
Handbook ,  18.3-10.) ,  we find that  

~2 ~ a l  + 2~a., -q- 3-~aa -Jr- . . . . . .  variance (7b)  
~ = a~ -{- 2'~a._~ @3aa3 q-- . . . . . .  3rd momen t  about  mean (7c)  

Now let us reduce the number  of  parameters  to two by use of the relation (2 ) ,  
setting a = a, • 

( b b~ ) ( bz-~ b~z3 ) 
A ( z )  = - - a  1 . q - - - - ~ - - I - - - ~ - + . . .  q . - a  z - - l - - - j - - - J r - - j - - - [ - . . .  

- - ~ [ - - l o g  ( l  - -  b ) l - - ] - - ~ - [ - - l o g  ( 1 - -  b z ) l  

a - a  

Therefore  f ( z )  - ~  (1 - - b )  b (1 - - b z )  b 
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But P(r) is the coefficient of z r in the expansion of 

f(z) = Z z '  P(r),  
r 

f ~ ' ( o )  
or P ( r )  - -  r! 

[ a Now f'"'(z) = (1 - -  b) c' ( - - b )  r ( - - l ) '  .--~- • -t-" 1 . . . .  

• -1-- r - - I  . ( l  - - b z )  (-i; -+ ) 

• , ( _ )  
so that P(r) = (1 - -  b) g-- ~/b • ( - -  b)" (8a) 

which is the exact form obtained by Dropkin in his formula (7) referred to 
above, if we substitute 

n 1 
a m  b ~ -  

1 - -{ -d  ' 1--]-d 

Dropkin's form being 

d "/n , 
P(r) = ( 1  ~ d ( ~ n )  

__,)r 
(1 .--]- d (Sb)  

(8a) is the general term in the expansion of 

I - -  b 1 - - b  

(8b) is the general term in the expansion of 

(l+d  

To make connection with the form ( / )  shown above, substitute 

1 p _ _  p = ~ -  q =  l --}- p, sothat 1 d 
q - -  l + d '  q l + d  

Then P ( r ) : ( 1 ) : ' .  ("-~ n )  . ( _ ~ p _ ) r  

- ~ - ( r n t - n - - 1 ) !  ' ( 1 )  ' ~ r !  ( n - -  1)! ( p ) r  (8c) 

which is the general term in the expansion of (q - -  p)-", being identical 
with (1). 
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The moments  are most  neatly derived f rom this form by use of the moment-  
generating function, as demonstra ted  by Simon ( "The  Negat ive Binomial and 
Poisson Distributions Compared" ,  PCAS XLVII, p. 20.) 

(0) -~- Z P ( r )  - c ° ' ~  ( q - -  pc°) -'' 
r 

whence E ( r )  - -  3~(o)  0 - - n p  (for 8c) 

= n (for 8b)  
d 

a (for 8a)  
- -  l - - b  

Similarly E ( r  ~) 3 ~ ( o )  - -  ~ 0  ~ - - n p +  n ( n - t -  1 )  p~ 

Whence ~._, = n p q -~- n p .+ n p'-' (for 8c) 

n n (for 8b)  
- ~ - ~ -  @ d-- 7 

a 
- -  (1 - -  b) = (for 8a)  

By a similar process, 

/,.~ -~- n p @  3 np ~ @ 2 np :~" (for 8c)  

n n n (for 8b)  -~- -0 q- 3 T  q- 2 d:--; 

a ( l  - Job )  
- -  (1 - -  b) a (for 8a)  

These may  be cross-checked by applying the same process  to ~0(0)_~ 

( 1 1 - -  b ; ° ) - a  ( e ° -  1)- : '  . . . . .  ~ for the moments  of (8a)  directly, or to ~ ( 0 ) =  1 d 

for the moments  of (8b)  directly. 
The clarity of the significance of the parameters  in the (8a)  form should 

be noted: a is the expectancy of single-claim accidents, b is the factor which 
links this expectancy with those of two-claim accidents, of three-claim acci- 
dents, and so on, through formula (2 ) .  

The number  of parameters  in the general formula (4)  can be reduced by a 
variety of assumptions,  producing a number  of related formulas.  For  example,  
if we let a.. ~ a3 = a . , -  - - 0 ,  we have the one-paramete r  Poisson 
distribution for which m ( - ~  mean) ,  m. and ~ are the first terms in the three 
expressions ( 7 a ) - - ( 7 c )  above;  if we let a~ = a . , -  - - 0 ,  we have a 
two-parameter  distribution in which m, e._, and ~ are the first two terms in 
( 7 a ) - - ( 7 c ) ;  similarly, the three-parameter  distribution derived by letting 
a, = a:, - -  - -  0, has m, ~._, and e~ equal to the first three terms of (7a)  
- - ( 7 c )  respectively. 

It  is interesting to note that this particular three-parameter  distribution pro- 
vides a closer fit than the negative binomial distribution for data  on the num- 
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ber of railway accident fatalities in the Saar in a test made by Liiders; in other 
words, the assumption that such fatalities occur only singly or in pairs or in 
three's but with these three cxpectancies unrelated each to each, accords a 
closer fit in this case than the assumption that they occur in groupings of 1, 
2, 3 , . . .  at a time with the frequencies of these occurrences linked as in re- 
lation (2) herein; or, if you will, which is also significant, closer than the as- 
sumption that the probability of a fatal accident varies by individual in accord- 
ance with a Pearson Type 111 distribution. This reminds us that the modified 
power-series relationship assumed in (2) is of course essentially as arbitrary 
as the Pearson Type 111 assumption; yet the underlying idea and the results 
open a fertile area for further investigation, which should include the asso- 
ciated formulas developed herein. 

The final justification of any of these formulas lies in the results of tests. 
l have not had the facilities or the time to test the ideas suggested by these 
various developments and hope that this will in due course be done by others 
having both. In particular the possibility of utilizing the negative binomial 
formula for fitting a distribution of the number of claims is worthy of more 
study, since what actuaries have at hand usually is a claim count rather than 
an accident count. We should determine whether its fit is closer with claim 
distributions than with accident distributions, or more exactly, whether its 
fit is closer with multiple occurrences in a single accident counted separately 
than with a strict accident count. 

As Simon has remarked, a study of the negative binomial opens up a rather 
amazing variety of applications and interpretations, many of them of interest 
to us as actuaries. These observations on rationale by no means exhaust the 
subject, but should really serve to whet our curiosity, and they merely bear 
out the quotation that prefaced this paper. In closing, let me say that once 
again Pope's dictum has been fulfilled: "There is no study that is not capable 
of delighting us after a little application to it." 
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R A T E M A K I N G  IN T H E  F U T U R E  

C H A I R M A N :  H U B E R T  W. Y O U N T  

RATEMAKING AND PRICING IN THE MARKETPLACE 

BY; HAROLD E. CURRY 

This topic invites reflection and encourages speculation. It has caused me 
to look back over the more than three decades I have been involved in rate- 
making, compare current ratemaking techniques with those prevailing in the 
earlier years of this span of time and project this historical background into 
the probable future developments in ratemaking. 

These musings suggest the conclusion that the role of the actuary has been 
undergoing a change, a change that should be of interest to all of us in the 
actuarial profession now and to those contemplating actuarial work as a 
business career. These changes are of significance to those of us charged 
with the task of selecting and training new men for future actuarial responsi- 
bility in the organizations which we are associated with as they may have an 
appreciable impact on the future development of this Society. 

My acquaintance with ratemaking started in 1929 and involved only auto- 
mobile insurance, the line that has .been my major interest during the interven- 
ing years. At that time the prevailing rating systems were quite simple in 
comparison to those in use today. Ratemaking was sort of a semi-accounting 
which involved the totalling of earned premium and incurred losses, using few 
if any breakdowns insofar as rating territories, type and classification are 
concerned and adjusting rates up or down to some permissible loss ratio. Many 
companies even avoided this task thru affiliation with established rating 
organizations or by maintaining rate schedules bearing some fixed relationship 
to those promulgated by the national rating organizations. Rates were not 
subject to approval by state regulatory authorities, the purchase of such 
insurance was a somewhat casual transaction involving nominal sums and 
generally limited to those individuals or corporations with substantial assets 
subject to pursuit for indemnity in the event of accident involvement. 

In such a market atmosphere it was not uncommon to find the actuary 
occupying a rather secondary place in a company's organization chart. In 
fact, a great many companies did not even have an employee so titled! A 
reasonable understanding of basic statistical methods and reasonable college 
training in mathematics were the essentials an individual needed to do a 
creditable actuarial job. There was one exception among the casualty insur- 
ance lines, workmen's compensation, where more advanced ratemaking 
techniques were being used in any appreciable degree. The actuary was 
accorded reasonable respect by company management but dubbed a mathe- 

Editor's Note: The Panel Chaired by Mr. Hubert W. Yount included Mr. William Leslie, 
Jr., Establishing Net Rates Including Expenses; Mr. Seymour E. Smith, Multiple Peril 
Ratemaking and Statistical Problems; Mr. Joseph M. Muir, Problems in Rating Organi- 
zations; Mr. Harold E. Curry, Ratemaking and Pricing in the Marketplace; and Mr. 
James B. Donovan. Regulation of Ratemaking. Panelists' remarks were completely off- 
the-record. Mr. Leslie and Mr. Donovan chose not to reduce their remarks to writing. 
Mr. Smith, Mr. Muir and Mr. Curry edited their own remarks. 
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matical nut by production personnel and a person to be tolerated but who, 
obviously, knew nothing about marketing.  

This portrayal may be distorted slightly but in those days the actuary did, 
too often, content himself with a narrow and conservative interpretation of 
the statistical data available and made a very meager attempt to evaluate the 
attitudes of the buying public with respect to price or scope of coverage 
offered. 

This attitude toward the actuary continued into the middle 1930's. In the 
interim, we had been enduring a depression. Many companies had undergone 
severe retrenchment programs, were struggling to maintain income levels and 
had developed a sensitivity to prices and quality of product and service. The 
actuary was consulted more frequently for ideas to aid sales but at the same 
time safeguard the financial stability of the company. This tended to force the 
actuary out of his statistical shell and into consideration of the factors that 
would improve the saleability of the product. The caution born of depression 
stimulated public interest in insurance protection and, in the automobile line, 
the enactment of financial responsibility laws tended to add some compulsion 
to the purchase of insurance. 

To the best of my recollection it was in the years immediately following 
when the actuary started to be recognized as a human being capable of taking 
diverse statistical facts and ideas and fitting them together to form a workable 
operating pattern. The more aggressive companies with established actuarial 
departments started to enlarge these staffs and many companies with no such 
facility began to shop for actuarial talent or diverted personnel with mathe- 
matical ability from other activities to a ratemaking function. 

The advent of World War 11 arrested this development but, in a way, 
stimulated interest in the actuarial profession. Modern warfare depends 
heavily on mathematics for successful execution. Actuaries were found to be 
valuable in many phases of war. Individuals with an aptitude for mathematics 
discovered, for the first time, the opportunities in our profession. 

Two events that occurred shortly after the end of World War 11 (1) the 
S.E.U.A. decision and the subsequent enactment of rate regulatory legislation 
and (2) a tremendous upward surge in automobile use and ownership created 
a big demand for actuarial talent that could accurately interpret the ever 
increasing volume of statistical data and, of equal importance, devise rating 
systems and policy products that would attract sales and still be acceptable 
to the state regulatory authorities. 

There were market stimuli that have tended to increase the demand for 
actuarial talent such as: 

1. More stringent safety responsibility laws. 
2. The conviction on the part of many company managements that the 

automobile line is the key contact for other personal insurance needed 
by every family. 

3. A public demand for new forms of coverage, extension of existing 
forms, and rating systems that differentiate between risk groups present- 
ing differences in exposure. 

All of these factors lumped together are resulting in a change in the stature 
of the actuary in relation to other segments of company management and 
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even in the personality traits management desires in the actuarial talent they 
employ. 

In past periods there was a tendency to evaluate talent by the single criteria 
of the depth of his mathematical and statistical knowledge. Little attention 
was given to his personal appearance, his ability to express himself clearly !o 
a non-technical audience, his knowledge of market conditions, or training in 
business management. 

The actuary today must be more versatile than formerly. Interest in his 
mathematical and statistical skills has not diminished and these skills are 
the basic tools of the actuarial profession. In addition he must be able to 
present his rating conclusions persuasively to company management and to 
state regulatory authorities (and not infrequently to representatives of the 
buying public), he must be sensitive to market needs, he must be capable of 
explaining rating changes to sales people not only to improve understanding 
but also to expose salient sales aids, he must develop some method of direct 
contact with the buying public so he can spot weaknesses in the rating system 
used or breadth of coverage afforded, he must counsel with the underwriting 
and claims departments in matters of risk selection and policy interpretation 
and, above all else, he must sponsor rating systems and rate schedules that 
will result in a profitable operation and be workable in the complex electronic 
equipment so widely used today. Simply stated, the actuary today is an 
important part of the total management team. The actuary can no longer 
deal a fatal blow to an idea by terming it "actuarially unsound" or "discrimi- 
natory." He must take basic ideas that are attractive to the buying public 
and build a rating program that is sound and equitable. In the final analysis, 
as a part of the management team, he is just as interested as anyone in a 
profitable operation for his organization, perhaps even more so because his 
professional competence is at stake. 

Rating systems must be such that the buying public accept them as reason- 
able. The price charged must be one the buying public is willing and can 
afford to pay. If either the system or the price is not compatible with the 
buying public's concepts of reasonableness and equity the entire operation 
will fail to succeed. Therefore, it seems to me that the ultimate test of sound 
ratemaking is the marketplace. No amount of regulation of ratemaking by 
state authorities can be an effective substitute for public acceptance. It can 
aid or impede the company's response to a market need depending upon the 
attitude taken. 

I have long been chagrined about the quantity of casualty and fire actuaries 
who attain top company management positions in comparison to the life 
insurance industry. In this latter branch of the insurance business we find 
many company presidents who are actuaries by profession whereas in the 
casualty and fire lines very few company presidents have come up over the 
actuarial route. I sincerely hope this picture will become more balanced 
during the lifetime of the younger members of this Society, at least. 

As to the future, I believe we have a long ways to go in developing rating 
systems that are properly sensitive to market needs. Under our American 
competitive system these deficiencies can be overcome. A lion's share of the 
responsibility to make this an accomplished fact rests upon the ingenuity and 
competence of the members of the actuarial profession. 
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P R O B L E M S  O F  R A T I N G  O R G A N I Z A T I O N S  

BY: JOSEPH M. MUIR 

The present movement toward experimentation, flexibility and diversity in 
rating systems in the casualty insurance field raises a question as to the 
future status of casualty rating organizations. Traditionally, these organiza- 
tions have been leaders in their fields with rating systems designed to meet 
the needs of their affiliated companies with what has been considered to be 
sufficient latitude within those rating systems to place their members and 
subscribers in a position to compete among themselves, as well as to compete 
with non-bureau companies. This concept of bureau operation, with basic 
manual rates being based upon a broad spread of compatible statistics, is 
taking on an entirely new complexion. The advent of the agency filing system 
promoted from within rating organizations, particularly in relation to auto- 
mobile liability insurance; the construction currently being placed upon the 
deviation section of the casualty rate regulatory laws in some quarters; and 
the ever-growing desire on the part of individual companies enrolled in rating 
organizations to experiment, is bringing about a complete change in the posi- 
tion, from the standpoint of ratemaking, which rating organizations hold in 
the industry. 

It is common knowledge that during the past three years agency filings and 
alternate filings by rating organizations on behalf of individual companies 
have increased in number at a substantial rate. Initially, only the most daring 
management of a bureau affiliate ventured outside the fold of the rating 
organization's orthodox rating systems. As time went on, however, other 
companies became more venturesome and joined in the movement. The 
extent to which this situation now prevails is evidenced by the number of such 
filings which the three principal rating organizations in the automobile field; 
namely, the National Bureau, Mutual Bureau and National Automobile 
Underwriters Association, have processed. 

If we accept what seems to be true that this movement has gained such 
momentum that the participants--having experienced the questionable virtues 
of freedom of choice in their rating systems--have adopted the premise that 
competition is an underwriting factor that should be met through diversity in 
the rating structure, then future ratemaking as a function of a rating organiza- 
tion, compared with the traditionally accepted practice, will be unrecognizable. 

As diverse rating systems become more prevalent, the statistics developed 
thereunder will become less compatible. This results in weakening the broad 
statistical base used by rating organizations and necessitates the introduction 
of new stabilizing elements into the ratemaking program. It is not suggested 
that time, experience and tradition have brought into being a ratemaking 
system which currently uses all the appropriate elements and is beyond the 
stage of improvement. It is suggested, however, absent a broad, sound statis- 
tical ratemaking base, such as that derived from a common statistical plan, 
a common grant of coverage, a common class of business, and a common 
underwriting practice, innovations in ratemaking techniques will require 
reasonable checks and balances to assure their worth and effectiveness. Com- 
panies which have relied upon a rating organization's rate promulgations to 
give them a reasonable and profitable book of business, may be placed in a 
difficult position to maintain their standing if the rating organization's statis- 
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tical base should narrow to the point of producing unreliable results and not 
be offset by stabilizing ratemaking elements. A problem facing rating organi- 
zations in performing their ratemaking functions is the establishment of tech- 
niques to offset the drain on the reservoir of compatible data. 

If it is feasible to establish a common denominator among the various 
diverse rating systems processed by a rating organization, the likelihood of 
determining pure premiums for very broad classifications or for very broad 
territories, offers a means by which such data may be utilized with reasonable 
assumptions. If the volume of business in this category should be substantial 
by the very nature of the number of contributors, a rating organization's func- 
tions may narrow to more closely resemble those of a statistical organization. 
Under such circumstances there is a question whether a rating organization, 
with its path molded to a future as a statistical source primarily, can service 
its affiliated companies with pure premium experience from which rates may 
be developed. 1[ there is an average pure premium which will meet the re- 
quirements of all companies, a rating organization's ratemaking functions can 
contribute immeasurably to the entire industry. Even if this is not the case, 
perhaps several sets of pure premiums could be established to reflect different 
degrees of exposure. For example, in a simple sense, a de luxe offering might 
be made with a companion in the economy-type class, the latter being stream- 
lined to include only the necessities. 

Packaging, such as we have in the multi-peril field, can chip away at tradi- 
tional forms of coverage and leave what may be considered the least desirable 
exposure from a loss and expense standpoint. Ratemaking in connection with 
such combination of coverages in package policies reflects the elimination 
of adverse selection with respect to certain elements of exposure, and lays 
emphasis upon the "sweetening" effect from the spread of risk. This leaves 
the standard coverage form with the high hazard elements of the exposure 
subject to rating on a basis that must be marketable and at the same time not 
unprofitable. Packaging of coverages has become an integral part of our 
business, and schedule forms are losing their popularity as well as their 
identity in some cases. A problem of a rating organization is designing a rat- 
ing structure for such forms as we move through the transition to what 
eventually may be solely a packaging concept. 

In the general area of service to its affiliated companies, a rating organiza- 
tion distributes statistical exhibits in various forms. In order to keep 
abreast with the multiplicity of rating systems used by the principal competi- 
tors of bureau companies, more elaborate statistical exhibits should be pre- 
pared by the bureau. The problem is to determine the forms which will be 
most productive and usable for the purpose intended. An improper interpreta- 
tion placed upon the data by a company specializing in a particular area could 
prove to be costly. Errors resulting from such a situation could .be trouble- 
some to a company in retaining what it considered to be a desirable distribu- 
tion of business. It should be the responsibility of the rating organization to 
see that its statistical releases are clear and understandable. Conveying to 
bureau companies the extent to which such data can be given credibility is a 
problem for the rating organization to resolve. 

Where rate filings of rating organizations are not recognized, such as is the 
case in the State of Tennessee with respect to automobile insurance within the 
past year, individual member companies may elect to adopt the agency filing 
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route with a ratemaking program based upon the rating organization's rate 
revision compilations. If the individual carrier's experience indications are 
comparable to those produced by the rating organization's rate filing pro- 
cedures, it is a safe assumption that the agency filing will be given clearance. 
On the other hand, if this is not so, particularly if the individual carrier's 
results are less favorable, question arises as to the propriety of using the 
bureau compilations for support on the premise that the provision of the 
statute with respect to adequacy may not be met. 

The statutes specifically provide for companies to band together in rating 
organizations for the purpose of ratemaking and this recognizes that those 
who participate through this channel will be favored with rates that reflect the 
average experience. Presumably this meets the test of the statute with respect 
to reasonableness and adequacy. Rating organization filings for individual 
companies may have a different status in this respect. If so, the rating organi- 
zation is faced with the problem of supporting the individual company filings 
and may be up against the proposition of justifying the inclusion of experience 
for certain affiliated companies in producing the over-all average where such 
companies have introduced revisions of their own. 

Changes in the rating laws will play an important role in the ratemaking 
problems of a rating organization. It is conceivable that under a "file-and-use" 
statute for example, the rapidity with which competitive rate filings could 
cross the desks of state supervisory officials could put considerable pressure 
on a rating organization's ratemaking schedule. It is not clear how state super- 
visory officials would process such filings and it is just as unclear how a rating 
organization would keep its companies competitive with all the schemes that 
would be tried, and do so by timing its activities to recognize promptly the 
effect such competitive "file-and-use" filings would have upon a bureau com- 
pany's business. Prior approval legislation, on the other band, has posed 
numerous problems to the industry, and there is no reason to believe that in 
the future that type of legislation would produce any different results under 
comparable administrative machinery. 

To the extent rating organizations have been recognized as being proper 
parties in interest, they have been in a position to represent their companies. 
In some .quarters, however, the status of a rating organization as a proper 
party in interest has been challenged. Supporting rate filings before state 
supervisory officials or in connection with judicial proceedings is one of the 
major responsibilities a rating organization has in its relationship with its 
companies. To keep it that way should be an industry objective. 

For several years reference filings have been accepted by various states 
where the reference was to a rating system or coverage program introduced 
by a rating organization. The insurance departments which have adopted this 
system have relieved reference fliers of any responsibility for supporting their 
use of the bureau rating system. Contrarywise, rating organizations have 
supported their filings and in many instances this has been done at consider- 
able expense. The double standard which results from this type of administra- 
tion is not conducive to enhancing the stature of a rating organization. In fact, 
if it continues to spread it could create serious problems. 

Some time ago we entered the motor age and industry girded itself to 
accommodate a nation on wheels. We have now advanced to another phase 
of mechanization which is the electronic era. Electronic accounting machines 
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are giving way to electronic computers, and electronic computers are revolu- 
tionizing our industry. Ratemaking functions of rating organizations are mov- 
ing closer to this electronic computer atmosphere with all of its attendant 
complications. Many companies have spent years in programming their 
operations and are beset with problems. Rating organizations are no exception 
and their experience may be expected to follow the same pattern in the rate- 
making field. As rating systems become more refined--there is a very definite 
trend in that direction--ratemaking material will follow the same pattern. As 
statistics become more refined, more operations are involved in producing 
them. This poses a problem for rating organizations in their relations with 
companies which delay in filing their statistical reports. It may be anticipated 
that this problem will increase in magnitude unless means are found to handle 
this function more expeditiously. 

While more directly related to rate promulgations and rate administration 
than to ratemaking as such, a rating organization's relations with the public 
are of considerable importance. Ratemaking which has a substantial effect 
upon a particular community may aggravate company-policyholder relations. 
Where the company is affiliated with a rating organization, a complaint 
generally finds its way to the lap of the latter. Ways and means must be found 
to cope with this problem which cannot be permitted to become serious. 

Rating plans which provide for modifying basic rates to reflect the degree 
of hazard in individual risks or to measure the variation of expenses among 
risks, fall into the general category of ratemaking. On a very limited scale, 
some rating plans in use are predicated upon objective standards and are 
designed to produce like results under like conditions. On the other hand, 
Ilexibility in rating plans is the rule rather than the exception, and competition 
is the controlling factor in determining what the individual risk's rate shall be. 
When rate regulatory statutes were enacted more than a decade and a-half 
ago and the states took steps to put implementing machinery into operation, 
it was reasoned that the transition from non-regulation to regulation necessi- 
tated the acceptance of certain rating influences. Among these was flexibility 
in rating plans. It is hardly conceivable that representations can now be made 
that the transition period is still with the industry. Rating plans are being 
reviewed in certain quarters and it may be expected that these rating devices 
will be subject to closer and closer scrutiny as to the propriety o~ perpetuating 
them. 

The production segment of the insurance industry came to the fore in the 
State of New York sponsoring legislation which, when enacted, required the 
state supervisory officials, in approving rates, to give consideration to com- 
missions paid during the most recent annual period. While it may not be 
altogether clear what the practical effect this legislation will have from the 
standpoint of a rating organization's ratemaking functions, it is common 
knowledge that the legislation prompted considerable controversy and was 
found objectionable by other segments of the industry. Just recently it was 
announced in the press that the same source that sponsored the so-called 
Barrett-Russo Law, to which I just referred, is also planning to submit a 
proposed "Statistical Rating Law" to the 1963 Legislature of the State of 
New York. The word is out that the intent of this latest legislation is that 
"Rates shall be based on the most comprehensive statistics available" and 
also that "the standards . . . enunciated shall apply to all filings . . .  whether 
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designed as deviation, independent, group, bureau or otherwise." It is also 
reported that elsewhere in the proposed bill it is required that consideration 
shall be given to past and "provable" prospective loss experience "of all 
insurers" and also to past and "provable" prospective other expensesIwhat  - 
ever that may mean in this sense. If this legislation or similar legislation should 
become the law, it would materially affect the ratemaking practices of the 
rating organizations. 

Adverse developments in classification loss experience prompting a refine- 
ment in classification differentials brings to the fore the question as to the 
propriety and desirability, in the ratemaking process, of establishing limita- 
tions on the maximum change in the high hazard classifications. If this 
principle is to be put into practice in order to keep the classification system 
reasonable and marketable, the correction in the off-balance with further 
limitation to prevent wide fluctuations in rates requires investigation and study. 

Experiments are being carried on in the personal lines automobile liability 
field to determine the reliance which may be placed upon new measurements 
of exposure. Exposures by occupational pursuits have been studied for some 
time. More recently the academic standing of youthful drivers has been 
investigated and psychological testing of drivers is currently quite prevalent. 
The extent to which these studies will produce results that will eventually find 
their way into ratemaking systems is yet to be determined. 

In conjunction with the future ratemaking problems of rating organizations 
it appears that a very important appendage must be added in the form of an 
expansion of existing research functions. With the electronic equipment now 
available, the demand will very likely increase for more activity in statistical 
research. This will necessitate carriers furnishing much more additional 
statistical information than is presently reported and it is conceivable that in 
due course rating organizations, in addition to performing in their own field, 
may be called upon to handle operations for affiliated companies which are 
now performed by those companies individually. 

M U L T I P L E  PERIL R A T E M A K I N G  A N D  S T A T I S T I C A L  PROBLEMS 

BY; SEYMOUR E. SMITH 

The growing development of package policies embracing two or more 
major lines of insurance presents problems of considerable magnitude in both 
the statistical and ratemaking areas. The statistical problem might appro- 
priately be mentioned first. Up to this point, with the exception of the home- 
owners policies, the various individual rating organizations have taken the 
position that statistical data for the coverages or lines of insurance which fall 
within their normal jurisdiction should be separately broken out and reported 
within their usual classification assignments. For the long pull, this seems 
to offer a rather serious problem so long as the development of the various 
package policies is geared toward what are considered to be the most desirable 
risks. While it is not known whether or not this will be the pattern in the 
future, at least up to this point, generally speaking, the various packages have 
been developed by companies or groups of companies with the apparent 
objective of attracting to themselves so-called "cream" business. 

If experience under these package policies, which are written at a discount 
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from normal rates, flows back into the normal classification slots, it is quite 
likely that the result could lead to inadequate rate levels. Experience to date 
under the homeowners policies is a classic example of what could conceivably 
happen in this connection. For many years residence fire risks were properly 
considered as highly desirable business. Following the introduction of home- 
owners policies and the rapid growth of this form of coverage, the more 
desirable risks tended to flow into the package area with the result that the 
residual experience for residence fire business consisted of, in the aggregate, 
the less desirable business. As a result, residence fire business per se has 
recently been unprofitable and substantial rate increases have been called for 
in many areas. If this homeowners business had been channeled back into 
the normal residence fire classifications, inadequate rate levels overall would 
have prevailed with no statistical indication as to what or where the trouble 
was. So long as these package policies are developed for the more desirable 
class of business, it appears to be highly desirable that statistical data be kept 
separate for these packages and that it not flow back into the normal classi- 
fication channels. Even if future developments should be such that packages 
are developed for average rather than cream business, it would still appear 
desirable to keep such statistics out of the normal channels since it is at least 
possible that experience under package policies, for a variety of reasons, could 
be different from that of other risks. 

In connection with this statistical problem, it might be considered of some 
importance that the expense of breaking out all of the various component 
parts could negate to a substantial degree the assumed inherent expense 
savings in the packaging of a number of individual coverages into a single 
policy. In fairness, I do not believe that my criticism of this statistical 
requirement should be directed to the various rating organizations since this 
is merely a reflection of the position taken by the company representatives in 
the organization. It appears to be a company problem which, while under- 
standable, is not very fruitful to progress. The problem seems to be that 
basically many corporations have not as yet been able to gear themselves 
organizationally to cope with the problem involved in cutting across internal 
areas of responsibility that have heretofore been compartmented. 

The second basic problem under these package policies concerns the 
making of rates. So far, for practically all packages, the rates have been 
developed by the application of judgment discounts to the existing standard 
rates for the various component parts. This is probably the only feasible way 
of starting a new package and will undoubtedly be true for a number of years 
for various new packages as they are launched. For the long pull, however, 
it would seem reasonable to assume that those packages which develop any 
sizable amounts of premium should carry their own weight. This would seem 
to require that experience be developed for each of the various major pack- 
ages in total so that underwriters or rate regulatory officials can reasonably 
determine whether or not the over-all price for the package is proper. My 
own personal view is that the greatest efficiency would be served by considering 
the package as a whole rather than attempting to analyze it too finely into its 
various component parts. By this I mean that if the experience for a particular 
package indicates that the over-all rate is just about right, it does not particu- 
larly matter whether any one piece of it has good, bad or indifferent experi- 
ence. For discussion purposes, I would suggest that the most feasible system 
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would be rating on an over-all basis coupled with sampling techniques to 
determine reasonable cost variations to reflect hazard variations or coverage 
options within the individual package. Specifically, this would involve the use 
of an indivisible premium with statistical policy designators indicating hazard 
or coverage variations. For example, under a motel policy, does it or does 
it not have a swimming pool; does it or does it not have a neon sign, etc., etc. 
With this approach as an exposure base and with losses coded by type of 
loss, it would seem that a reasonable and inexpensive rating procedure could 
be developed. In my own opinion, this would ,be practical to apply and would 
avoid the expensive process of dividing the statistical experience into a large 
number of individual pieces which, I suspect, under current requirements 
would be so finely broken out as to be rather worthless for useful application 
to ratemaking. As these packages grow and develop, it seems to me that in the 
future we will substitute existing line, territory, and classification breakouts 
for breakouts made up of individual packages further refined by statistical 
designators to reflect hazard and coverage variables which will be handled by 
sampling techniques. 
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REPORT 

AN INTRODUCTION TO CREDIBILITY THEORY 

BY 

L. H. L O N G L E Y - C O O K  

l .  PREFACE 

Credibility Theory is one of the cornerstones of actuarial science as ap- 
plied to casualty and property insurance. Although the literature of this 
theory is extensive, there is no elementary introduction at present available. 
Nearly all the numerous papers 1 bearing on credibility theory which have ap- 
peared in the Proceedings of the Casualty Actuarial Society are difficult to 
follow without a knowledge of the subject and many of them are very long 
and involve fairly abstruse mathematics. At the request of the Educational 
Committee of the Society, the author has prepared this introduction to pro- 
vide actuaries and others interested in credibility theory with a framework 
into which they can fit these papers so that they can better appreciate the large 
body of research which has been carried out in this field. The author has tried 
to keep mathematics to a minimum and has concentrated on principles rather 
than details. It must be stressed that this is merely an introduction to the sub- 
ject and it is only by studying the many original papers that a full compre- 
hension of the subject can be obtained. 

2. MEANING OF CREDIBILITY 

Tile b a s i s / o r  these c red ib i l i t y /o rmu las  has been a pro /o t tnd  
mys tery  to most  people  who have c o m e  itrto cotrtact wi th  
them.  

- - A r t h u r  L. Bailey e 

The word credibility was originally introduced into actuarial science as a 
measure of the credence that the actuary believes should be attached to a 
particular body of experience for rate making purposes. Thus we say that 
the loss experience under a new class of insurance is "still too small to be 
credible", implying that the experience which will develop in the future may 
well be very different from that so far collected, and also implying that we 
have more confidence in our prior knowledge based on other data such as 
current rates for similar classes. Again, the statement that the private pas- 
senger automobile liability experience in Pennsylvania is "fully credible for 
rate making", implies that the experience, after adjustment by trend factors, 
is adequate to establish the overall rate level in the state without reference to 
previous rates or data or to experience in other states. 

In many cases a body of data is too small to be fully credible but large 

1See Appendix  A.  
'-' Credibil i ty P r o c e d u r e s - - C A S  X X X V I I ,  p. 7 (1950) 
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enough to have some credibility. A scale of credibility has been established 
which gives 0 credibility to data too small to be any use for rate making and 
1 credibility to data which are fully credible. Credibility theory is concerned 
with establishing measures of credibility and standards of full credibility. 

Arthur L. Bailey ~ has pointed out the special recognition given to prior 
knowledge in credibility theory 

"At present, practically all methods of statistical estimation appear- 
ing in textbooks on statistical methods or taught in American universities 
are based on an equivalent to the assumption that any and all collateral 
information or a priori knowledge is worthless . . . .  It appears to be only 
in the actuarial field that there has been an organized revolt against dis- 
carding all prior knowledge when an estinaate is to be made using newly 
acquired data." 

As a corollary of the recognition of prior knowledge, the amount of credi- 
bility to be attached to a given body of data is not entirely an intrinsic prop- 
erty of the data. For example, there is always stated or implied in any meas- 
ure of credibility the purpose to which data are to be used. Thus certain 
data obtained from the reports of Fire Marshalls in the State of Oregon 
may have a high credibility for establishing the variations of fire rates by pro- 
tection grading in that state. The same data will have a lower credibility 
when applied to establishing the variation of fire rates by protection grading 
in the states of Pennsylvania or New York. 

The term credibility has been extended to represent the weight to be given 
to certain data in various experience rating fo rmulae .  Much confusion has 
resulted from assuming that the credibility of data used in an experience 
rating plan is the same as the credibility of the same data if it were to be 
used for some other purpose such as independent rate making. 

Hence, we see that credibility is not a simple property of data which can 
be calculated by some mathematical formula as can the standard deviation 
or other measures of the effect of chance variation on a body of statistical 
data. While credibility and statistical variance are related, the former is 
meaningful only against a stated or implied background of the purpose for 
which the data are to be used and a consideration of the value of the prior 
knowledge available. 

3. THE NEED FOR A MATHEMATICAL MODEL 

Tile calcalus of  probability is a fascinating subject, and one 
which is destined to play a large part in actuarial science; 
and a day may come when it can truly be said o / t h e  actuary 
that Ire has /ltsed together tire theories o f  finance and prob- 
ability. 

- - E .  W. Phillips~ 

The application of mathematics to science follows a fairly standard pat- 
tern. First certain "laws" are established usually by a combination of care- 
ful research and general reasoning. From these laws a mathematical model 
is constructed and is tested against actuality. The model is then used for 
further research and as a means of forecastiog what will occur in designated 

a Biometry of the Measurement of Mortality--privately published, p. 5 (1935) 
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special circumstances, in the "exact" sciences the models are very close to 
reality; in the less exact sciences the models are only approximate. Since the 
model follows directly from the laws by the application of pure mathematics, it 
is convenient to use the term model for both the laws themselves and the mathe- 
matical development therefrom. 

Thus in dynamics the laws are usually Newton's laws of motion and the 
model deduced therefrom allows, for example, the accurate prediction of 
an eclipse of the sun many years hence. This model is almost, but not com- 
pletely, exact. 

In the actuarial science of life insurance the original law was a rate of 
mortality which depended upon the age and sex of the life but was independent 
of any other variable. The actual rates of mortality would depend upon the 
body of lives under review but for any individual problem the law was as- 
sumed to hold. The model developed from this law was the mortality table 
and the whole theory of life contingencies, without which it would not be 
possible to transact life insurance as we understand it today, is based thereon. 
The model was later developed to allow for selection and further developments 
were required to deal with special problems such as impaired lives and op- 
tions. However for much actuarial work in the life insurance field the origi- 
nal model is still the basis of all calculations. It was early realized 4 that the 
rate of mortality represented the average mortality of all lives in the group 
only, but it was rarely if ever necessary to reflect this in the actuarial work 
of life insurance and nearly all life insurance calculations can be made on 
assumption that the rate of mortality applies to each individual life. 

In other fields of insurance the development of suitable models has been 
difficult and the applications of the models nearly always require not only 
the use of average values, but a consideration of the distribution of the 
variations from the average. In the United States the development of these 
models and their application to practical problems have been associated mainly 
with rate making and credibility. While the word credibility was originally 
introduced to indicate the credence that the actuary believes should be at- 
tached to a particular body of experience for rate making purposes, the use 
of the term has been extended to many rate making techniques associated 
with this general idea. On the continent of Europe, the development and ap- 
plications of these models have been referred to as the Theory of Risk and 
the main application has been the study of the effects of chance variation on 
the surplus of an insurance company. 

4. STATISTICS FOR INSURANCE RATE MAKING 

We who serve our Lady Casttalty, 
Should be o / a l l  men first, 

Most  resolately to h o p e / o r  the best, 
Mos t  wisely prepare ]or the worst. 

- -Clarence  W. Hobbs ~ 

Before we can begin to construct a model appropriate for the study of 

4On the Improvement  of Life Contingency Calculat ion--E.  J. Farren. Journal of the In- 
stitute of Actuaries, Vol. 5, p. 185 (1855) 

5 The Lady Casualty and Her Servitors--CAS XXVI, p. 168 (1935) 
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problems of casualty and property insurance we must understand clearly the 
purpose for which the model is primarily intended and certain of the charac- 
teristics of this branch of insurance. It is important to realize that casualty 
insurance is a contract of indemnity and hence the amount payable in case of 
a loss must be determined by the individual circumstances of each case and 
may depend upon a legal action and a jury verdict. For this reason loss ex- 
perience will never be stable for any length of time and rate revisions are 
frequent. We are concerned with analyzing the past, mainly to enable us to 
develop premium rates for the future. 

It is appropriate here to quote some remarks of Arthur L. Bailey ~, the 
actuary who has contributed more than anyone else to our knowledge of 
credibility, on the difference in philosophy of the casualty actuary and the 
statistician in the more usual fields of statistical study. 

"First, there is the belief of casualty underwriters that they are not 
devoid of knowledge before they have acquired any statistics. This be- 
lief is probably held by operating personnel in all businesses. When a 
new form of insurance is initiated or a new classification or territory 
established, there may be a considerable variety in the opinions of in- 
dividual underwriters as to what the rate should be; but the consensus 
of opinion invariably produces a rate. This rate soon becomes embedded 
in the minds of the underwriters as the 'right' rate. Later, when statis- 
tics as to the actual losses under the new coverage, classification or ter- 
ritory, finally are acquired, the problem is not 'what should the rate 
have been?' but 'how much should the existing rate be changed as a 
result of the facts observed?' In revisions of rates for regular coverages, 
classes and territories, this is always the question. 

"The statistical methods, developed by the mathematicians and avail- 
able in the standard textbooks on statistical procedures, deal with the 
evaluation of the indications of a group of observations, but under the 
tacit or implicit assumption that no knowledge existed prior to the mak- 
ing of those particular observations. The credibility procedures, used in 
the revisions of casualty rates, have been developed by casualty actuaries 
to give consistent weightings to additional knowledge in its combination 
with already existing knowledge. 

"A second belief of casualty actuaries is that they are in a continuing 
business. Also that a more or less wide spread of risks is being taken 
at any time. The rate maker in such an organization as the National 
Bureau of Casualty Underwriters literally has thousands of rates to be 
revised at relatively frequent intervals. Being called upon to make a 
large number of estimates, the casualty statisticians can relinquish the 
condition, usually imposed by other statisticians, that each estimate be 
unbiased. In its place they may impose the less restrictive condition 
that a particular group of estimates be unbiased in the aggregate. This 
permits them to make a material reduction in the error variances below 
what could be obtained by applying the usually taught and presented 
methods of statistical estimation. It produces another type of credi- 
bility formula which appears to be unique, to casualty insurance. 

GDiscussion by Arthur L. Bailey, Journal of the American Teachers of Insurance, Vol. 
17, p. 24 (1950) 
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"The third peculiarity is that casualty underwriters consider each in- 
sured to differ from all other insureds. For example, each automobile 
driver is assumed to have habits and eccentricities unlike any other; 
each fleet of trucks is assumed to travel routes and engage in operations 
which make its hazards different from all others, even those engaged in 
the same industry in the same territory. The propriety of this assump- 
tion has been verified in so many instances that the differences between 
risks has become a basic concept or axiom. Experience rating plans 
are used in almost all lines of casualty insurance to measure the pecu- 
liarities of individual risks. 

"Despite this uniqueness of the 'inherent hazard'  of different insureds, 
each and all of them are subject to the vagaries of chance and the ran- 
dom errors of classification and measurement common to all statistics. 
Statistical methods generally taught and published in textbooks deal with 
populations for which the entire variation is produced by the vagaries of 
chance or the random errors of measurement. Populations in casualty 
insurance, however, consist of individuals having a variation of expec- 
tations other than that due to these two items. Their inherent hazards 
must be assumed to differ even if it is impossible to postulate or to 
precisely measure the differences. This dealing with heterogeneous popu- 
lations produces some very interesting results which most statisticians 
would sneer at as 'impossible', but which are, nevertheless, wholly 
sound and justifiable." 

While the above remarks by Arthur L. Bailey are specifically directcd to 
casualty insurance, similar considerations apply to property insurance. 

5. DISTRIBUTION OF NUMBER OF LOSSES--THE FIRST MODEL 

In the early history o/ navigation, we find it taken ahnost 
as the basis o[ the science that the compass needle pointed 
in a [i.red direction, and that such a direction was due north. 
The utility o/ so simple an assumption in early days can 
scarcely be overrated. - - E .  J. Farren~ 

The scientist does not need to invoke Einstein's relativity theory for each 
simple calculation on moving bodies. In most cases the laws of motion de- 
veloped by Newton are sufficient for his purpose. Nor need the actuary as- 
sume a complex model when a simple model will suffice. In most types of 
casualty and property insurance, more than one loss (accident) can occur 
in a year. In our first model it will be assumed that the probability of an 
accident in any period of time is the same for each individual exposure (per- 
son, automobile, etc.) and that it is proportional to the length of the time 
exposed. Further, it will be assumed that we are either concerned with study- 
ing the number of accidents and not the amounts of loss or, alternatively, 
that the amount of loss for each accident is the same. 

If  the number of exposures over a period of one year is n and the probable 
number of accidents in any period dt is nqdt, then the most probable total 
number of accidents in the year is nq and the average number of accidents 
to any one individual is q. It is necessary to determine the probability that 
an individual has exactly none, one, two, etc., accidents in the year and 
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that the total number of accidents is within k percent of the most probable 
nq. The solution of this problem will be found in most textbooks on statistics 
since this is the well-known Poisson Distribution and is developed in Appen- 
dix B. The results are as follows: 

The chance of exactly r accidents out of n individuals is 
( n q )  re'n'l 

r! 

In the case of a single individual this becomes 

qre-,, 

r! 

The mean number of accidents is nq and the variance is also nq. 

Further, the probability P that the number of accidents will be within 
± 100k% of the expected nq is equal to 

kv-  
/ -, 

:2 

P ~ 2  e dt 

0 

when n is large and k is not large. (See Appendix B). 
This formula is used to establish standards of full credibility. 

6. NUMBER OF CLAIMS REQUIRED FOR FULL CREDIBILITY 

A dependable p .re  premi.m is one for which the probability 
is high, that it does not differ ]rom the true p.re premium 
by more than an arbitrary limit. 

- -Alber t  H. Mowbray; 

When the actuary says certain data are fully credible, he is not implying 
that, if it were possible to collect another body of data of the same size under 
identical conditions the result would be for all practical purposes identical, 
but rather that the volume of data is adequate for rate making without ref- 
erence to other experience data and without reference to the premium rates 
previously charged. While it may be of some interest to know what volume of 
data is required to meet the former test, it will normally be so large that it 
could never be available, and hence the enquiry is academic. Insurance data 
are unlike data available in biometric and similar studies where practically 
any volume of data desired can be collected if we go to the necessary trouble 
and expense. Normally we are concerned with the whole of the data for a 
particular classification and no further identical data are available. It is only 
when the data for a single insurance company are being studied that a larger 
volume of data, that of all similarly operated companies, may be available. 
Even in this case it is important to stress the words "similarly operated". In 

¢ How Extensive a Payroll Exposure is Necessary to Give a Dependable Pure Prernil~m? 
CAS I, p. 24 (1914) 
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many lines of business the experience of stock and mutual companies are not 
the same nor that of direct writers and agency companies and a combination 
of the experience of differently operated companies will not produce greater 
credibility for establishing the over-all rate level. However, it may well pro- 
duce greater credibility for establishing rate differentials for classification 
sub-groups. 

Our first model can be used to establish the number of claims required 
to reduce to negligible proportions the probable departure from the number 
observed which could be attributed to chance variation. On the basis of the 
formula set out at the end of the preceding section, using published statis- 
tical tables, we establish the number of claims necessary to meet some typi- 
cal values of P (the probability that the number of accidents will be within 
± 100k% of the expected number of accidents) and k as follows: 

Maximmn 
Departure 

~roln 
expected (k) 

Probability o[ meeting test (P) 

99% 95% 90% 

Number o] claims required 
21/~% 10,623 6,147 4,326 
5 % 2,656 1,537 1,082 
7 ½ %  1,180 683 481 

10 % 664 384 271 

The figure corresponding to P equals 90%;  and k equals 5%, namely 1,082, 
is frequently used as an accepted standard of credibility. 

[t will readily be appreciated that when a more realistic model is used 
and allowance is made for the variation in I~he amount of claim from accident 
to accident, the volume of data required to meet full credibility for, say, 
pure premiums, will be higher. (The development of the relationships of 
the credibility for Claim Frequencies, Claim Costs, Pure Premiums and 
Trends is set forth in Appendix C.) However, since the choice of P and k 
are in any case arbitrary, we can justify the use for Pure Premiums of the 
standard already established for loss frequency by a suitable variation in 
the values chosen for these factors. Further, in practice, the selection of 
too high a standard for full credibility would considerably delay the response 
of premiums to changed accident conditions and might well lead to over- 
all inadequacy of premium levels. The standard of full credibility is not nor- 
really important in itself, but is important as a means of introducing con- 
sistency in the rate making procedure and establishing proper relationships 
as respects reliability between different volumes of experience. 

While the number of claims is the most appropriate measure for estab- 
lishing credibility, it is not always the most practical one and it is often 
necessary to use premiums instead. A standard of $5,000,000 of premiums 
or some similar figure for full credibility has been customary in fire insurance 
although the volume should vary according to the average size of loss. A 
larger volume is theoretically necessary for industrial than for habitational 
risks. 

The earliest paper in the Proceedings of the Casualty Actuarial Society 
on the standard for full credibility was presented by Albert H. Mowbray in 
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1914 * and the most useful general reference to the subject will be found in 
a paper by Francis S. PerrymanL 

7. PARTIAL CREDIBILITY--RATE REVISIONS 

How much weight the indications o[ specific volumes o] 
data are to be given in the casualty business has continued 
to be a matter o/individual judgment. 

--Arthur L. Bailey 2 

If we have a certain loss frequency based on past experience and a new 
set of data which is not large enough to provide full credibility, on the basis 
we have accepted for the type of business under discussion, how should the 
two sets of information be combined for future rate making? Obviously we 
should be wrong to discard the new data because it is not fully credible, nor 
should we ignore the old rate which may be based on a vast volume of data. 
Clearly some combination of the two is required. It is tempting to proceed 
as follows. The probability of a claim in the old data is P0 ~ lo/E0 where 
10 is the number  of claims and E0 the exposure units in the old data. The 
probability of a claim in the new data is Pl = I , /E ,  where 11 and El are the 
claims and exposure units in the new data. Combining the data from the two 
sources we have as the best estimate of the true probability 

lo -q- 11 
P - -  Eo -t- E1 

There are a number of reasons why this procedure is not practical. We 
rarely know the precise basis of Po. It  may be based on a certain number  of 
claims and exposure units. It may be adjusted to reflect in part  some previ- 
ous experience, or it may reflect informed judgment.  Further it may  be par- 
tially obsolete because of trends which have occurred in the interval since 
the data were collected. It must also be noted that a formula of  this form 
does not produce p = p, if Pl has full credibility. Another  approach is there- 
fore necessary. 

If we have a sufficient volume of data for p, to meet our requirement of 
full credibility then 

p a P 1  

Again if the volume of data is so small as to be meaningless it is probably 
wise to assume 

P = P o  

For all other volumes of data, p must lie between P0 or p,. Expressed mathe- 
matically this means 

P = Po ( i - Z )  --[- p ,Z 
or 

P = Po + Z ( p , - -  po) 
where Z lies between 0 and I. ]t will be noted that if the data have full 
credibility Z ~ 1 and if the data have no credibility Z z O. The  value of Z 
is called the credibility assigned to the new data. 

What value of Z, credibility, should be assigned to a volume of new data 
less than that to which full credibility is assigned? To get some insight into 

sSome Notes on Credibility--CAS XIX, p. 65 (1932) 
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this l~roblem we will first turn to the approach suggested at the beginning 
of this section. The expression for p there developed may be written 

E,~p,, -]- E~p, 
P =  E,, + E, 

(E, + E,)p~ -b E, (p, - -  p.) 
- -  E,, + E~ 

E~ 
= P o +  E ~ q - E ,  ( p l - - p o )  

Various assumptions can be made as to the relationship of Eo to the value 
of E,  required for full credibility. However, whatever assumptions we make 
we shall get a somewhat similar curve which should give us insight into the 
true shape of the Credibility curve. If we assume El is equal to twice Eo 
when E, has a volume corresponding to our criterion of full credibility we 
get the following results. 

Volume of new data 
as a percentage o[ Indicated Column (2) 

data for full credibility Credibility multiplied 
EJ2Eo E,/(Eo q- E,) by 1.5 

100% .67 1.00 
90% .64 .96 
80% .62 .92 
70% .58 .87 
60% .55 .82 
50% .50 .75 
40% .44 .67 
3O% .38 .56 
20% .29 .43 
10% .17 .25 
O% 0 0 

The final column is the suggested scale of credibility obtained by increasing 
all the indicated credibilities in the same proportion so as to make the indi- 
cated credibility 1.00 for the volume of data we have agreed will correspond 
with full credibility. Other assumptions can be made concerning the rela- 
tionship of E1 to E0. If we assume full credibility corresponds to a lower 
multiple of E0 the curve becomes more nearly a straight line. If we assume 
full credibility corresponds to a higher multiple of Eo the curve becomes 
less steep at its upper end and steeper at its lower end. It will be noted 
that the "indicated credibility" takes the form 

n 
Z - - - -  

n q - k  
when n is the number of losses or some other measure of the volume of 
data and k is a constant. This is a form originally suggested by Albert W. 
Whitney ° . 

For another approach to the problem we can take a quotation from a 

~,The Theory of Experience Rating--CAS IV, p. 274 (1918) 
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paper by Francis S. Perryman s. "The reasons prompting the use of this 
do not appear very explicitly in casualty actuarial literature, but it seems to 
be based on the rule used in 'combination of observations' (in such sciences 
as astronomy, engineering) that the best weight to be assigned an observa- 
tion is the reciprocal of its standard deviation: according to this the relative 
weights of two experiences, one (exposure n) entitled to 100% credibility 

n 
and other (exposure T )  would be in the ratios of the reciprocals of their 

\ / n  ~ r  1 
standard deviat ions  or as ~ to cr that is 1 to _ "  

\ /r 
"The rule seems plausible and practical. It is to be noted, however, that 

the principles upon which it was derived for use in other branches of science 
are not especially applicable to casualty rate making." 

Values obtained by this method are very similar to those developed in 
the previous approach as the following table, based on 1000 claims for full 
credibility, shows. 

GRAPHICAL REPRESENTAT.ON OF CREDIBILITY CURVES 

CURVE A I ~  CURVE B n + SO0 X 1.5 

1.0 

A ~ B 

N 

o 
w 

0 . 9  
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0 . 7  

0 . 6  
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0 .4  
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/ 
/ 

i /  

f 
J 
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NO. OF C L A I M S  
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Cr ed i b i l i t y  

\ / n  n 
No. of Claims \ / - i ~  n + 500 X 1.5 

1000 1.00 1.00 
900 .95 .96 
8O0 .89 .92 
700 .84 .87 
600 .77 .82 
500 .71 .75 
400 .63 .67 
3OO .55 .56 
200 .45 .43 
100 .32 .25 
0 0 0 

The \ /~  approach is the one most generally used at the present time. 

When we come to consider a less simple mathematical model and take 
note of the distribution of losses by size, we shall find that the distribution 
of credibility by volume of business will not necessarily follow the simple 
C n  rule. ~° 

Another approach to credibility which has been tried in fire insurance is 
to measure credibility by the average annual variance of the ratio of in- 
curred losses to earned premiums from the five year average. '1 The loss 
ratio should be first adjusted for trend, as indicated by the all classifications' 
loss ratios, and also for rate revisions; but even without these adjustments, 
a good idea of credibility can be obtained by noting the amount of stability 
in loss ratios from year to year. 

In addition to the papers referred to above the problem of partial credi- 
bility has been studied extensively by Arthur L. Bailey ~, ,o, ,.~ 

8 .  S T A B I L I T Y  IN RATE REVISIONS 

A rate-level determination ttpon statisical ]oundations is 
always a compromise between the two conflicting considera- 
tiotls o[ responsivettess to recent experience indications and 
stability sufficient to avoid ]reqttent and ttndne disturbances 
in the fiehl. 

--T. O. Carlson and L. H. Longley-Cook 14 

We must always remember insurance is a business and rates and premiums 
are more than mere statistical developments. They determine the actual sums 

lORobert L. Hurley, A Credibility Framework for Gauging Fire Classification Experi- 
ence--CAS XLI, p. 161 (1954) 

11Experience Credibility Formula--Middle Department Association of Fire Under- 
writers (1949) 

~'-'Sampling Theory in Casualty Insurance--CAS XXIX, p. 50 (1942) and CAS XXX, 
p. 31 (1943). 

~3A Generalized Theory of Credibility--CAS XXXII, p. 13 (1945) 
z.~ Multiple Line Insurance--Michelbacher p. 98, McGraw-Hill (1957) 
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of money payable for insurance coverage and these sums may be considerable. 
While it is essential that premium rates correctly follow overall trends, year 
to year fluctuations in rates can prove most unfortunate. Such fluctuations not 
only cast doubt in the mind of the public and of regulatory authorities on the 
correctness of the rate making procedure, but may have a number of side 
effects, such as leading to the cancellation and rewriting of a number of poli- 
cies prior to expiration. 

The method of establishing partial credibility in Section 7, while having 
a reasonable plausibility and the sanction of long practical use, is open to 
quite serious criticism. Where the volume of current data is small, the vol- 
ume of past data on which the old rates were based will almost invariably 
be small also and hence the relative weights to be given to old and new data 
should be much the same whatever the volume of data. If we are concerned 
with revising a rate for some special class of insurance which is in no way 
related to any other class, the partial credibilities developed in the previous 
section are probably too small and higher credibility factors are almost cer- 
tainly desirable. However, such cases rarely occur in practice and, as we 
shall see in the next section, individual rates are normally part  of a pattern 
of rates which cannot be ignored at a rate revision. It is mainly for this 
reason that the system of partial credibilities has proved satisfactory in prac- 
tice. 

The actuary will normally seek, by suitable grouping, to establish a body 
of associated data which is sufficiently large to be fully credible for determin- 
ing the overall rate level. Thus he will group together all private passenger 
automobile liability insurance in the State of Pennsylvania, all fire insurance 
in California, all personal property floater business nationwide, etc. Sub- 
groups within these broad groups will not normally be fully credible and the 
partial credibility techniques discussed in the previous section will be used 
for rate revisions. The indicated rate revisions so developed will usually be 
adjusted by rule or by judgment to avoid major  variations in individual rates. 
Unless the overall data indicate a major change in rate levels, it is often the 
rule to limit individual revisions to increases or decreases of 25%.  

9. RATE R E L A T I V I T I E S  

In the several papers in our Proceedings and in the Trans- 
actions o] the Actuarial Society o/ America dealing with 
compensation premium or rate making, the starting point 
has been a classification pare premium derived by the well- 
known formula, rr = L/P. It has been generally recognized 
that it will be impossible to determine the pare premit~nts 
in this way for each classification, attd that some process o/ 
association mttst be resorted to in order to develop premiums 
]or those classifications where the data is insufficient. 

--A/bert H. Mowbray ~5 

When we come to consider the revision of any important body of rates 
such as Fire insurance in New York or Automobile Liability insurance in 

~SThe Determination of Pure Premiums for Minor Classifications on which the Experi- 
ence Data is Insufficient for Direct Estimate--CAS II, p. 124 (1915) 
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Pennsylvania, we normally have a volume of data which is fully credible for 
the purpose of determining the overall rate level which is required. However, 
each of these major classes includes a very large number of subclasses and 
there will never be sumcient data to provide credible rate revisions for each 
individual rate. Most rating systems contain patterns of association between 
various rates to which the term "rate relativities" is applied. Thus, for each 
sub-territory of an individual state, there will be a relationship between the 
liability rates for various driver classifications which will follow a definite 
pattern. The determination of these patterns is one of the most important 
parts of rate making. In, for example, the complex problem of schedule 
rated fire insurance risks, the various relativities depending upon types of 
construction are based almost entirely upon engineering judgment; in less 
complex rating plans, the assumption is made that the rates in one classifi- 
cation are related by some simple rule to the corresponding rates in another 
classification. The rule, which may be based on judgment alone or may be 
derived by some special study, will usually take the form of a percentage or 
constant differential but more complex rules are occasionally used. To  
make this method clear let us suppose that the rates for a certain type of 
insurance within a certain state have three types of classification: (1) ter- 
ritorial, (2)  type of insured, (3) degree of inherent hazard. If there are 
five breakdowns in each classification--five territories, five types of insured, 
e tc . - - there  will be 5 X 5 X 5 -~ 125 subgroups of the data, no one of 
which could be individually credible. If however we assume that the change 
in rates between territories raises or lowers all rates in equal proportion, then 
by grouping all data by territory only with the necessary adjustments to re- 
flect differences in distribution by the other classifications we can establish 
territorial differentials with a reasonable degree of credibility. By regroup- 
ing the data in other ways, other classification differentials can be established. 
We may liken our statistics to a large crumbly loaf cake, which we may cut 
in slices to obtain easily edible helpings. The method of slicing may be chosen 
in different ways--across  the cake, lengthwise down the cake, or even in 
horizontal slices--but only one method of slicing may be used at a time. 
If  we try to slice the cake more than one way at a time, we shall be left with 
a useless collection of crumbs. 

It has been pointed out earlier that the combination of stock and mutual 
data will not normally provide a more credible estimate of the overall rate 
level because the experience of the two groups may be fundamentally differ- 
ent; however, such a combination and other similar combinations will usually 
provide more credibility in establishing rate relativities between subclasses. 

Recently Robert A. Bailey and LeRoy J. Simon 'G have suggested that 
with modern electronic computors it should be possible to determine classi- 
fication rate relativities in a single procedure giving the correct credibility 
weight to each subdivision of the data. This development would be a valuable 
advance in rate making techniques if we could introduce into the input not 
only the total data but also certain judgment rules which would insure an 
orderly pattern in the rate ~elativities. 

It will be noted that in rate revisions we try to avoid as much as possible 
the use of data with only partial credibility and thus keep the rates as re- 

1CTwo Studies in Automobile Ratemaking--CAS XLVII, p. 1 (1960) 
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sponsive as possible to the latest data. Where this is not possible, we must 
use credibility techniques and judgment to maintain a stable rate structure. 

10. DISTRIBUTION OF LOSSES BY SIZE--THE SECOND MODEL 

A s  the pare premiunl  is the accident f requency  mult ipl ied 
by the average clainl cost, we mttst see h o w  possible vari- 
at ions in the average claim cost affect the  pure premiutn  
and how  we mus t  mod i / y  our credibility requirements  ac- 
cordingly.  - - F r a n c i s  S. Perryman s 

Arthur L. Bailey"-' in a discussion of the distribution of losses by size writes, 
"The various distributions of claims by size of claim are uniform in 

that they all exhibit a concentration of frequency at the low amounts 
with a tapering off of the frequencies up to and including very high 
amounts. This produces a skewness far in excess of that usually encount- 
ered in the study of frequency distributions. The only type of frequency 
distribution which has been found to fit these distributions of claims by 
size is the Normal Logarithmic Distribution. Tests of the goodness of fit 
of this type of distribution have indicated that, except for the concen- 
tration of claims at such round-figures values as $50, $100, $500 and 
$1,000, the departures of the actual distributions from the Normal Loga- 
rithmic are not greater than would frequently occur in samples of the 
size tested." 

It may be explained that the Normal Logarithmic or Log-normal distribu- 
tion implies that, if a curve is plotted of the distribution of the logarithms 
of the amounts of individual claims, a normal curve will result. Arthur L. 
Bailey in the same context goes on to state, 

"The only condition necessary to produce a Normal Logarithmic Dis- 
tribution is that the amount of an observed value be the product of a 
large number of factors, each of which is independent of the size of 
any other factor. Reflection as to the conditions entering into the deter- 
mination of the amount of a claim settlement in casualty insurance, the 
variations in the seriousness of accidents for which claims are made, and 
all of the factors eventually recognized in making the final settlement 
makes it apparent that the necessary condition is at least approximated 
in the data with which we are concerned. When this condition is met, 
the logarithms of the observations become the sum of a large number 
of independent elements, which is the only condition necessary to re- 
sult in a Normal Distribution. Thus, we shall expect to find the loga- 
rithms of the claim amounts normally distributed." 

The generalized Normal Logarithm!c Distribution provides an additional 
degree of freedom in fitting to actual conditions by adding or subtracting a 
constant amount to each loss before taking the logarithm and fitting the curve 
in the manner described. Arthur L. Bailey uses this distribution in much of 
his work. Robert  A. Bailey 1: has found indications that the log-normal di3- 
tribution is approximate also to fire insurance. 

In our second model we assume that the probability of accident in any 

lr Experience Rating Reassessed--CAS XLVIII, (1961) 
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period of time is the same for each individual exposure and that it is pro- 
portional to the time exposed as in our first model; but instead of assuming 
that the amount of each loss is the same, we assume that the amount of each 
loss is distributed by some frequency curve which may be expressed as a 
log-normal curve or some other appropriate curve. The effect of this as- 
sumption is to increase considerably the number of claims required for full 
credibility of pure premiums and other functions involved in rate making. 
The mathematical development of these credibility standards is set out in 
Appendix C. As already explained, this does not alter the standards of full 
credibility used in practice, but it is important, for example, in showing that 
a trend factor based on two averages of equal volume requires twice as many 
claims in each average to produce the same level ot~ credibility. 

With models of this nature, we can approach more complex problems of 
relative credibilities such as the credibility requirements for various types of 
fire insurance classifications. Robert L. Hurley I° develops a table of credibili- 
ties for Dwellings, Mercantile Contents and Manufacturing fire insurance 
risks which specifies the following volumes of premium for full credibility: 

Dwellings $ 2,000,000 
Mercantile Contents 16,000,000 
Manufacturing 60,000,000 

The importance of these figures lies not in their absolute amounts, but in 
showing how much more readily dwelling experience acquires full credibilty 
than does the experience of commercial risks. 

The development of the basic formulae for the distribution of insurance 
statistics due to chance fluctuations only, when we have a skew distribution 
of losses by size combined with a distribution of the number of losses accord- 
ing to the Poisson formula, has been worked out in detail by Arthur L. Bailey ''-'. 

l ] .  CREDIBILITY AND EXPERIENCE RATING PLANS 

The problem of experience rating arises out of the necessity, 
]rom the standpoint of equity to the individual risk, o/  strik- 
ing a balance between class-experience on the one hand and 
risk experience on the other. - - A l b e r t  W. Whi tney  o 

Experience rating plans, which first developed in the rating of Workmen's 
Compensation Risks, are as old as the Casualty Actuarial Society itself and 
are an important application of actuarial theory to insurance rate making. 
Such plans are used in practically all branches of casualty insurance and have 
recently been used for various types of property coverage. 

Arthur L. Bailey 1-~ has pointed out that there are two kinds of credibility; 
the one we have so far discussed for rate revisions and the one used in ex- 
perience rating plans. He calls the first the "limited fluctuation credibility" 
and the other the "greatest accuracy credibility". While the purpose of the 
formulae used in these two applications of credibility are not the same, it is 
difficult to accept such a simple definition in either case. While limiting 
fluctuations is important in rate revisions, responsiveness to trends is even 
more important and higher standards for full credibility would be used if we 
were concerned only with rate stability. Experience rating plans are so 
varied that one cannot help concluding that competitive expediency has 
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played an important part in their design and there is some doubt that the 
majority of formulae give sufficient credibility to the individual experie.nce to 
justify the appellation "most accurate". 

Experience rating plans provide an adjustment in manual rates to reflect 
the experience of the individual risk; in the most usual form of plan the 
premium charged is in the form 

Manual Premiumx l - -  Z + Z --~ 

where A and E are the actual and expected losses and Z is the credibility 
factor. It will be noted that when Z = 0 the manual premium is charged; 
when Z = 1 the manual premium is adiusted in the ratio of the actual experi- 
ence of the risk to expected experience of the risk under the manual premium 
plan. In the latter case the risk is said to be self-rated. The formulae actu- 
ally used in experience rating plans are not so simple as this because they 
normally contain adjustments to reduce the effect of individual large losses. 

Arthur L. Bailey ~ describes these adjustments as follows: 
"In addition to the relatively simple concept that more consideration or 

weight should be given to a greater volume of observational data, the 
casualty actuaries have devised credibility procedures to give more weight 
to the frequent occurrence of small losses than to the occasional or for- 
tuitous occurrence of large losses of the same total amount. (It should 
be noted that negative losses cannot occur.) For  example, the rate mak- 
ing procedure for workmen's compensation insurance separates the actual 
losses into 'Serious', 'Non-Serious' and "'Medical' losses and uses three 
differing schedules of credibility for the three components of the total 
loss. Several experience rating plans give a greater schedule of credi- 
bility to the first G dollars of each loss than is given to the excess of 
any loss over G dollars. The 'Multi-Split Experience Rating Plan' for 
workmen's compensation insurance carries this even further by provid- 
ing, in effect, a separate schedule of credibilities for each interval of 
G dollars of which a loss is composed". 

A discussion of the details of various experience rating plans would be 
out of place in this outline, but Robert A. Bailey ~7 has set down the follow- 
ing criteria for such plans: 

I. Each dollar of loss, or absence thereof, should contribute to the risk's 
adjusted rate an amount equivalent to the amount of information it pro- 
vides regarding the future losses of the same risk for the same amount 
of exposure. 

A number of other criteria are imposed which are in the nature of 
limitations on this fundamental criterion. They are: 

II. The risk's premium should not fluctuate widely from year to year. If 
it fluctuates too widely, the purpose of insurance is defeated. 

111. One dollar of actual loss should not increase the adjusted losses by more 
than one dollar.. Otherwise the insured might find it to his advantage to 
pay his own losses. (The term "adjusted losses" means the weighted 
average of the actual and expected losses which is used to determine the 
adjusted rate for the risk.) 
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IV. The experience rating plan should not be too expensive to administer. 

It  is also desirable to quote the conditions which the credibility Z should 
satisfy as formulated by Francis S. Perryman 's. 

(i) The credibility should be not less than zero and not greater than unity. 
(ii) The credibility should increase (or more strictly speaking not decrease) 

as the size of the risk increases. 
(iii) As the size of the risk increases the percentage charge for any loss of 

given size should decrease. 

The Educational Committee of the Casualty Actuarial Society is preparing 
a students' guide to Experience Rating which will provide a fuller introduc- 
tion to this important field. 

12. VARIATIONS IN INHERENT LOSS F R E Q U E N C Y - -  

THE THIRD MODEL 

It is recognized that individual  risks within a classification 
are not  alike and that there exist inherent dif ferences . . . 
These di f ferences are o] such a nature that it is difficult to 
label t hem definitely and they  cannot  be associated with con- 
ditions measltreable in advance.  

--Paul Dorweiler TM 

In order to establish rating plans data are classified into a large number 
of breakdowns. For  example in private passenger automobile insurance, 
there are classifications by state, territory within the state, type of auto- 
mobile, use of automobile, age of automobile and age and sex of driver. 
Rates are established for each combination of these classifications; and in 
the models we have so far developed, we assume that the probability of ac- 
cident is the same for all exposures in any single combination of classifica- 
tions. The probability of accident (all other factors being equal) will not 
vary by a marked jump as we proceed over the boundary line from one ter- 
ritory to another but will vary continuously as we move across the state. 
Practical necessity calls for the use of a limited number of classifications 
which are chosen on a judgment basis to provide groups of reasonable homo- 
geneity, but it is clear that there must be variation in the true probability 
within a single classification group. However, there is every reason to be- 
lieve that there is considerably more heterogeneity in each group than that 
suggested by the above argument. The criteria used to determine classifica- 
tions are not the only possible ones. For example mileage, horsepower, 
occupation and many other classifications are possible in automobile in- 
surance. There can be no question that in most cases an actual classification 
will embrace quite a wide distribution of probabilities of accident. For  this 
reason we assume in our third model that the probability of accident within 
a classification is not fixed but is distributed over a range defined by some 
frequency curve. 

It is usual to assume that the distribution of probabilities of accident 
within the classification follow a Pearson Type I i l  curve because this is a 

as Experience Rating Credibilities--CAS XXIV, p. 60 (1937) 
19Presidential Address--CAS XXI, p. l (1934) 



CREDIBILITY THEORY 211 

skew form and because it leads to a conveniently simple equation for fitting. 
It is further assumed that the probability for a given individual remains 
constant throughout the experience period. The result of this is to re- 
place the Poisson Distribution by the Negative Binomial Distribution in the 
model.X0, ol, ~2 It is sometimes possible to experiment with this more accurate 
model and to avoid, at least in preliminary studies, the rather extensive arith- 
metic of the negative binomial distribution, by substituting a three-point or 
five-point probability distribution. 2~ Thus we may assume Vz the exposures 
have a probability of accident within one year of .10; 1.,4 a probability of 
.05 and ¼ a probability of .15. A skew distribution can, of course, be used. 
While this method is often helpful in preliminary studies, it may, when used 
by the inexperienced, suggest misleading results. 

In testing certain actual automobile experience against the model, using 
the negative binomial distribution, excellent agreement between actual and 
theoretical distributions was observed. ~-'~ This model has been found to be 
particularly helpful in the field of merit rating discussed in the next section. 

13. MERIT RATING 

In writing private passenger atttomobile liability insurance 
there has ahvays been a need ]or underwriters to select the 
good business attd turn down the poor because the rate 
classification system has never been per]ect. 

- -Robe r t  A. Bailey ~-5 

In the third model described in the preceding section, we have assumed 
that within each classification there is quite a wide range of variation in the 
probability of loss; we have also assumed that the probability remains con- 
stant for a given individual. This suggests a new form of classification which 
depends on the loss history of the individual and varies the classification 
according to the period elapsed since the last loss or to the number of losses 
in a recent period of time. It is not difficult to show that, on the basis of 
the model, significantly different class rates will develop for risks classified 
in this manner. Variation of rates according to loss history is used in pri- 
vate passenger automobile, homeowners and other lines of insurance and 
is called merit rating. Such rating is usually associated with other forms 
of classifications. Sometimes merit rating is determined not only by actual 
loss history, but also by a combination of loss history and of some data 
closely correlated to the potential loss experience such as traffic violation 
records. It is necessary, of course, to test the appropriateness of the model 

'-"~Lester B. Dropkin, Some Considerations on Automobile Rating Systems Utilizing In- 
dividual Driving Records--CAS XLVI, p. 165 (!959) 

21LeRoy J. Simon, The Negative Binomial and Poisson Distributions Compared - -  
CAS XLVII, p. 20 (1960) 

2-°Charles C. Hewitt, Jr., The Negative Binomial Applied to the Canadian Merit Rating 
Plan for Individual Automobile Risks--CAS XLVII, p. 55 (1960) 

2aThis approach is similar to the n-ages method of approximate valuation in life insur- 
ance. 

2~ LeRoy J. Simon, Fitting Negative Binomial Distributions by the Method of Maximum 
Likel ihood--CAS XLVIII,  (1961) 

e5 Any Room Left for Skimming the Cream?- -CAS XLVII, p. 30 (1960) 
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against the actual development of experience under  a merit rating plan and 
this test has proved satisfactory. 

Considerable misunderstanding exists about the principles of merit rat- 
ing 2~ because of failure to realize that merit rating is a system of classifica- 
tion to which the normal credibility criterions for rate making apply. A 
merit rated risk is one of a large class of similar risks all of which meet cer- 
tain classification standards including one defined in terms of past loss ex- 
perience. Normal  rate making methods can be used to develop the correct 
rate relativities under such a plan. Such relativities are called merit credits 
and debits. 

Robert  A. Bailey ~" in the paper  from which the quotation at the head of 
this section is taken discusses some of the impact of merit rating upon exist- 
ing classification plans. A point not touched upon is that since the distribu- 
tion of loss frequency within the separate territorial and other classifications 
is not  uniform, the introduction of merit rating, particularly if the credits 
and debits are large, may well lead to a reduction in the rate differentials re- 
quired for territorial and other classifications and could possibly lead to a 
simplification in the overall classification system. 

A number  of important papers on merit rating have been published in re- 
cent volumes of  the Proceedings of the Casualty Actuarial Society; and refer- 
ence should be made to these for further discussion of this aspect of credi- 
bility.16, 20, 27, 2s, 2~, 30 

The following conclusions from one of these studies ~s provides a fitting 
ending to this section. 

" In  summary,  we feel that the Canadian merit rating data for private 
passenger cars leads to the following conclusions: 

(1)  The experience for one car for one year has significant and measur- 
able credibility for experience rating. 

(2)  In a highly refined private passenger rating classification system 
which reflects inherent hazard, there would not be much accuracy 
in an individual risk merit rating plan, but  where a wide range of 
hazard is encompassed within a classification, credibility is much 
larger. 

(3)  If we are given one year 's  experience and add a second year we in- 
crease the credibility roughly two-fifths. Given two years' experience, 
a third year will increase the credibility by one-sixth of its two-year 
value." 

._,6 LeRoy J. Simon, Merit Rating Myths and Mysteries--Automobile Insurance Rate Mak- 
ing. Casualty Actuarial Society, 1961 

2r Herbert E. Wittick, The Canadian Merit Rating Plan for Individual Automobile Risks 
--CAS XLV, p. 214 (1958) 

"-'SRobert A. Bailey and LeRoy J. Simon, An Actuarial Note on the Credibility of Ex- 
perience of a Single Private Passenger Car--CAS XLVi, p. 159 (1959) 

2~Frank Harwayne, Merit Rating in Private Passenger Automobile Liability Insurance 
and the California Driver Record Study--CAS XLVI, p. 189 (1959) 

30Lester B. Dropkin, Automobile Merit Rating and Inverse Probabilities--CAS XLVII, 
p. 37 (1960) 
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14. REINSURANCE, SURPLUS PROBLEMS~ ETC. 

The object of the theory o/ risk is to give a mathematical 
analysis of the random fluctuations in an insorance business 
and to discuss the various means of protection against their 
inconvenient effects. 

--Harold Cramer a~ 

The third model introduced earlier provided for variations of losses by 
size and for variations in the individual probabilities of loss. We have so 
far applied this model to discuss classification rate making, but the same 
or similar models can be applied to a whole class of business or, indeed, 
to the whole portfolio of an insurance company. Such a model can be used 
to study many problems in reinsurance, particularly excess of loss and stop 
loss coverages. Again it can be used to determine retention limits when 
these are dependent on capacity alone and not on underwriting or other con- 
siderations. 

The model, with appropriate developments, can be further used to dis- 
cuss surplus requirements and similar problems. There is an extensive 
literature on this subject under the general title of the Theory of Risk, mostly 
published in Western Europe. No attempt has been made to include these 
writings in the bibliography in Appendix A. 

J 5. CONCLUSION 

- - t he  business finds itsel[ with still a large number o / p r o b -  
lems on its hands, many o/ which we know the actuary will 
eventually have to solve. Let him, there]ore--the casuahy 
actuary about whom I have been talking---continue to 
grapple with these problems, knowing lull well that he has 
an enormous advantage in the possession of a scientifc mind 
and of scientific methods; with these he will, on his merits, 
be called on to play a larger and most responsible part in 
the business of  casualty instlrance. 

--Francis S. Perryman z=' 

The above remarks from a Presidential Address to the Casualty Actuarial 
Society in 1939 are as true today as when they were spoken, further the duties 
of the actuary now extend to the property insurance as well as to casualty 
insurance. In this brief outline, an attempt has been made to provide the 
reader with a simple framework into which he can place the very large num- 
ber of important contributions to credibility theory which have appeared in 
the Proceedings of the Casualty Actuarial Society. There is still much oppor-  
tunity for original and important research in the field, even in the areas covered 
by the models already discussed. Particularly in the area of experience rating, 
much work and testing is needed. 

Except for its application to merit rating, little practical use has been 
made so far of the third model, which recognizes the diversity of risks within 
an individual classification. Considerable development of the mathematics 
required for this field of study, when the skew distribution of losses by size 

~ On the Mathematical Theory of Risk, Skandia Jubilee Volume, Stockholm (1930) 
a.-Presidential Address--CAS XXV, p. 291 (1939) 

Q 
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iS also considered, has been undertaken by Arthur L. Bailey '~ and further 
study should lead to important developments. 

The third model assumes that the loss frequency distribution is not cor- 
related in any way with the probability of loss. It  seems probable that within 
any classification group, the average amount of an individual loss of those 
persons with a low loss frequency may well be lower than the general aver- 
age amount of loss for the group as a whole. The study and testing of 
models reflecting this idea may well lead to larger merit rating credits than 
are at present customary in the United States and Canada. Again, it is not 
entirely true that the probability of an accident remains constant for any one 
individual. The fluctuation which occurs in use of an automobile over the year 
must be reflected in the probability of accident. Further, an automobile 
driver is likely to show special caution in a short period immediately follow- 
ing an accident and only slowly return to his pre-accident standards. Also, 
since there is a correlation between age of driver and accident proneness, 
there must be trends in probability of an individual having an accident. The 
construction and testing of new models is an important field of actuarial study, 
which will provide one of the most powerful means of attacking those prob- 
lems which are still unsolved and the new problems which will arise in the 
future. 

In conclusion the development of credibility theory is one of the more 
important aspects of actuarial science. Much has been accomplished in the 
nearly fifty years since the formation of the Casualty Actuarial Society, 
but more remains to be done. It is hoped that this brief outline will help 
the reader to obtain a grasp of the principles involved, or, if he is already 
familiar with the subject, to reassess some of the problems still awaiting 
final solution. It is perhaps necessary to stress that credibility procedures 
are not a substitute for informed judgment, but an aid thereto. Of necessity 
so many practical considerations must enter into any actuarial work that the 
student cannot substitute the blind application of a credibility formula for the 
careful consideration of all aspects of an actuarial problem. 
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the Actuarial Society of America. Vol. 30, p. 130 
(1929) 

Law of Large Numbers in the Fire Insurance 
Business and Credibility of Statistics Used. Pro- 
ceedings Insurance Accounts Association. (1952) 
(Reprinted in Summary in Snider's Readings in 
Property and Casualty Insurance) 

An Attempt to Determine the Optimum Amount 
of Stop Loss Reinsurance. XVlth International 
Congress of Actuaries I, p. 597 (1960) 

Stop Loss Cover and Experience Rating. XVlth 
International Congress of Actuaries I, p. 649 
(1960) 

Analytical Expressions of the Risks Involved in 
General Insurance. XVth International Congress 
of Actuaries II, p. 230 (1957) 
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KELLY, A. B., 

SIMON, LER. J., 

C R E D I I I I L r I ' Y  T H E O R Y  

How Factory Mutual Rates are Established. Na- 
tional Insurance Buyer (Nov. 1957) (Reprinted 
in Snider's Readings in Property and Casualty 
Insurance) 

Merit Rating Myths and Mysteries--Automobile 
Insurance Rate Making. 

IV. Mathematical Theory of Risk 

A bibliography of the Mathematical Theory of 
Risk is being prepared by a Committee of the 
Casualty Actuarial Society. 

Appendix B 

The Poisson Distribution 33 

If the time interval of exposure is made sufficiently small the number of 
claims (including multiple claims as single claims) arising from a single 
exposure unit will be either zero or one. The distribution of the sum of the 
claims from all exposure units is then described by the binomial distribution. 

Let q represent the true probability of a claim occurring in one year, and 
let n represent the number of exposure units with the yearly claim frequency q. 

Then, the probability that the total .number of claims will be exactly r out 
of ns trials, where s is large enough so that for each of the n exposure units 
not more than one claim will occur in time interval l / s ,  is given by the 
(r -t- 1) th term in the expansion of the binomial [(1 - -  q / s )  -1;- q/s]  n~, 
where q /s  is the probability of the occurrence of one claim in the time in- 
terval l / s .  This (r .+ 1) th term is 

nsCr (1 - -  q / s )  . . . .  ( q / s )  P 

The probability P that the number of accidents in ns trials will be within 
+ 100k% of nq ( =  ns.q/s = the expected value of r) is therefore equal to 

r = ( I  + k )  nq 
x 

\ ,,.C, (I - -  q / s )  ..... " (q / s )  r / 

r =  ( l  - - k )  nq 

By using Stirling's formula for factorials, it can be shown that this expres- 
sion is approximated by 

knq 

p =  2 ~],,, 
V 27r nq e dx 

0 
as s becomes very large, and where n is large and k is not large. 

:~3From a memorandum prepared by the National Bureau of Casualty Underwriters in 
1949. 
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It may be shown that as s becomes large 
e-,q (nq) r 

n~Cr ( 1 - -  q / s )  . . . .  (q / s )  r approaches r ! 

which is the general term of the Poisson distribution of r with expected value 
nq. Thus, the expression for P is equally valid under the assumption that 
the number of claims has a Poisson distribution. 

Change the variable to t = x/  \ /nq,  so that 

P = 2  
f __ 

i k Vnq  2 
1 -t 

"X/2~r e dt f 
.3 0 

The upper limit of the integral in the brackets corresponding to a given 
value of P may be read from tables of the standard normal integral. Then 
the expected number of claims, nq, may be calculated for any given value of 
k. For example, if P = .95, a table of values of the integral shows that 

i 
k x/nq = 1.960, and if k = .075 

nq = " .075 = 683 claims. 

Appendix C 

Relationship of Credibility Standards for Claim Frequencies, 
Claim Costs, Pure Premiums and Trends ~4 

The credibility tables commonly used in rate making are developed as the 
credibility of the claim frequency. For example, if the expected number 
of claims is 1082, the actual number will be within 5% of 1082 90% of the 
time. The formula is based on the Poisson distribution and the number of 
claims for 100% credibility is derived from the formula P~/K 2 where ± P 
are the values of the normal curve corresponding to a selected probability, 
and K is the selected deviation from the expected. In the example cited 
above, the probability is 90%,  P = 1.645 and K = .05. 

If we need P-°/K~ claims to provide a selected level of credibility for the 
claim frequency, how many claims do we need to provide the same level 
of credibility for the claim cost, the pure premium and trends? 

D E F I N I T I O N  OF SYMBOLS 

N 
Y 
NY 
Mf 
Mc 
Mvp 

= number of intervals each exposure year is divided into 
= number of exposure years 
= number of exposure intervals 

average claim frequency per exposure interval 
average cost per claim 
MfMc = average cost per exposure interval 

~4 From a memorandum prepared by Robert A. Bailey 
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St 2 ~ variance of claim frequency 
S~: ~ variance of claim cost 
S~p- = variance of pure premium per exposure interval 
NY Mf ~ expected number  of claims 
p ~_ value on the normal curve corresponding to a selected probability 
K ~ selected deviation from the expected average. 

The number  of claims which provides the selected level of credibility is 
determined as follows: 

Clmm Frequency 

KMt q'- Sf /  ~ N Y  ~ P 
NYMt  ~ W / K  ~ X S~ /Mr  
NYMr = W / K  ~, since S, -~ ~ Mr 

Claim Cost 
K M ~ + S J  \ / N Y M f ~ - P  

NYMt  ~- Pe/K'-' X S~'-'/M~'-' 

Pure Premium 

KMpp .q-- Si, J ~/NY z P 
NYMt  z P'-'/K-' X S,~./M~Mt 

NYMc = W / K  :~ X ( 1 @ S~-'/M¢ : )  

since 

S~. : E C ~ / N Y -  ( E C / N Y )  '~ 

but ( ~ , C / N Y )  ~ becomes insignificant as N is increased therefore 

S~,, = EC~/NY 

S,~,, = M t [ ( E C / N Y M t ) :  + E C ~ / N Y M , -  ( E C / N Y M t ) : ]  

Sp~p = Mr(M ~ --[- S~ ) 

Trends 
The trend is actually a measurement of the difference between two aver- 

ages. The variance of the difference between two independent variables is 
the sum of the variances of the two variables. This means that if two aver- 
ages are based on approximately the same volume of experience, twice as 
many claims are needed in each average to produce the same level of credi- 
bility in the difference between them. If one average is based on twice or  
four times as much experience, then 1 V2 or 1¼ as many claims, respec- 
tively, are needed in the average based on the fewer claims to produce the 
same level of credibility in the difference. 

Summary 

If the expected number  of claims needed to produce a selected level of  
credibility for the claim frequency is taken as 1, the number required to pro- 
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duce the same level of credibility is S ~ / M  ~ for the claim cost, and 1 plus 
22 2 e S ~ / M  c for the pure premium. S ~ / M  ~ can be determined from a dis- 

tribution of claims by size of claim and for most lines of insurance it ranges 
between 2 and 4. A trend factor based on two averages of equal volume re- 
quires twice as many claims in each average to produce the same level of 
credibility. 
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MINUTES OF THE MEETING 

November 14, 15 and 16, 1962 
HOTEL WARWICK, PHILADELPHIA, PENNSYLVANIA 

The November 1962 meeting of the Society convened at 1:50 P.M. with 
the following 89 Fellows, 39 Associates and 36 Invited Guests in attendance: 

FELLOWS 

Allen, E. S. 
Bailey, R. A. 
Balcarek, R. J. 
Barber, H. T. 
Barker, G. M. 
Bennett, N. J. 
Berkeley, E. T. 
Berquist, J. R. 
Bevan, J. R. 
Bondy, M. 
Bornhuetter, R. L. 
Carlson, T. O. 
Coates, C. S. 
Crowley, J. H., J r. 
Curry, H. E. 
Day, E. W. 
Dickerson, O. D. 
Dropkin, L. B. 
Elliott, G. B. 
Espie, R. G. 
Finnegan, J. H. 
Fitzgibbon, W. J., Jr. 
Foster, R. B. 
Fowler, T. W. 
Gillam, W. S. 
Goddard, R. P. 
Graham, C. M. 
Graves, C. H. 
Harwayne, F. 
Haugh, C. J. 

Hazam, W. J. 
Hewitt, C. C., Jr. 
Hobbs, E. J. 
Hunt, F. J., Jr. 
Hurley, R. L. 
Johe, R. L. 
Johnson, R. A. 
Kallop, R. H. 
Kates, P. B. 
Klaassen, E. J. 
Kormes, M. 
Leslie, W., Jr. 
Linder, J. 
Lino, R. 
Livingston, G. R. 
Longley-Cook, L. H. 
MacKeen, H. E. 
Magrath, J. J. 
Makgill, S. S. 
Masterson, N. E. 
McConnell, M. H. 
McGuinness, J. S. 
McNamara, D. J. 
Menzel, H. W. 
Morison, G. D. 
Moseley, J. 
Muetterties, J. H. 
Murrin, T. E. 
Niles, C. L., Jr. 
Perkins, W. J. 

Petz, E. F. 
Phillips, H. J., Jr. 
Pruitt, D. M. 
Resony, A. V. 
Roberts, L. H. 
Rodermund, M. 
Rowell, J. H. 
Salzmann, R. E. 
Schloss, H. W. 
Simon, L. J. 
Simoneau, P. W. 
Skelding, A. Z. 
Smith, S. E. 
Stankus, L. M. 
Sykes, Z. M. 
Tapley, D. A. 
Tarbell, L. L., Jr. 
Thomas, J. W. 
Trudeau, D, E. 
Valerius, N. M. 
Walsh, A. J. 
Wieder, J. W., Jr. 
Wilcken, C. L. 
Williams, P. A. 
Williamson, W. R. 
Wilson, J. C. 
Wolf rum, R. J. 
Wright, B. 
Yount, H. W. 

ASSOCIATES 

Aldrich, W. C. 
Blumenfeld, M. E. 
Buffinton, P. G. 
Carson, D. E. A. 
Curry, A. C. 
DeMelio, J. J. 
Ehlert, D. W. 

Even, C. A., Jr. 
Flack, P. R. 
Gerundo, L. P., Jr. 
Gillespie, J. E. 
Ham, H. P. 
Hillhouse, J. A. 
Jensen, J. P. 

Jones, N. F. 
Margolis, D. R. 
McDonald, M. G. 
Mclntosh, K. L. 
McLean, G. E. 
Mohnblatt, A. S. 
Muir, J. M. 



Nelson, S. T. 
Peel, J. P. 
Portermain, N. W. 
Riccardo, J. F., Jr. 
Richards, H. R. 
Richardson, H. F. 

MINUTES 

Royer, A. F. 
Scammon, L. W. 
Shaver, C. O. 
Smith, E. R. 
Stern, P. K. 
Stevens, W. A. 

223 

Stoke, K. 
Strug, E. J. 
Switzer, V. J. 
Verhage, P. A. 
Woodworth, J. H. 
Young, R. G. 

INVITED GUESTS 

Borch, K. Idler, J .F.  *Rathert, K. R. 
*Burney, C.T. *Jones, C. R., Jr. Redd, T. B. 
*Callahan, W.E. Kahn, P.M. *Reiner, J. G. 
Cooper, W.P. Kedrow, W.M. *Rogers, D. J. 

*Crain, J. Kenny, R. Sabbagh, M. J. 
*Donovan, H.G. *Knowlan, F. Smith, S. H. 

Donovan, J.B. Larson, A.W. Splaver, M. M. 
Feay, H.L.  Marshall, R.E.  *Staley, H. B. 

*Foody, W. M., Jr. *Nagel, J .R. *Strong, H L. 
Gill, J .F .  O'Brien, L.W. Tompa, P. M. 
Gilmartin, E.M. Perlet, H.F.  Van Orman, F. 

*Hoyt, F .A.  *Porch, C.C. Wells, C. C. 

* Participants in Invitational Program. 

After a short address of welcome by President Laurence H. Longley-Cook 
a Panel Discussion on, "Ratemaking in the Future," was held. 

Chairman--Hubert W. Yount, Executive Vice President 
Liberty Mutual Insurance Company. 

PANEL MEMBERS 

1. Harold E, Curry, Vice President 
State Farm Mutual Automobile Insurance Co. 
"Ratemaking and Pricing in the Marketplace" 

2. James B. Donovan, Attorney 
Member o£ the firm Watters & Donovan 
"Regulation o£ Ratemaking" 

3. William Leslie, Jr., General Manager 
National Bureau o£ Casualty Underwriters 
"Establishing Net Rates Excluding Expenses" 

4. Joseph M. Muir, General Manager 
Mutual Insurance Advisory Association 
and Mutual Insurance Rating Bureau 
"Problems of Rating Organizations" 

5. Seymour E. Smith, Vice President and Actuary 
Travelers Insurance Company 
"Multiple Peril Rate Making and Statistical Problems" 
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After the panel members had completed their presentations of the sub- 
topic assigned there was an exchange of comments and questioning directed 
by the individual members of the panel to the other members of the panel. 
This was followed by comments and questions from the floor. 

This part of the November 1962 meeting was adjourned at 4:30 P.M. 
The meeting reconvened at 9:15 A.M. on November 15 with the presen- 

tation of the report of the Secretary-Treasurer on receipts and disbursements 
for the fiscal period October I, 1961 through September 30, 1962. During 
this period receipts exceeded disbursements by $3901.70. Copies of the de- 
tailed financial statement which will be printed in Volume XLIX, were made 
available to the membership at the meeting. 

Seymour E. Smith, Chairman of the Nominating Committee, reported that, 
based on a tabulation of the ballots previously d~stributed to the Fellows of 
the Society, the Nominating Committee recommended the election of the 
following: 

P r e s i d e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Laurence H. Longley-Cook* 
I / ice  P r e s i d e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Thomas E. Muffin* 
I / i ce  P r e s i d e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Richard J. Wolfrum* 

S e c r e t a r y - T r e a s u r e r  ....................................... Albert Z. Skelding* 
M e m b e r  o f  C o u n c i l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Robert A. Bailey 
M e m b e r  o f  C o u n c i l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Martin Bondy 
M e m b e r  o f  C o u n c i l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Charles C. Hewitt, Jr. 

*incumbent 

These nominations being seconded and there being no further nominations 
from the floor, the foregoing were duly declared elected. 

The gathering was then informed that the council, subject to confirma- 
tion by the Fellows of the Society as required by Article V of the Constitu- 
tion, had elected the following: 

E d i t o r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Harold W. Schloss* 
L i b r a r i a n  ..................................................................... Richard Lino* 
G e n e r a l  C h a i r m a n  o f  E x a m i n a t i o n  C o m m i t t e e  . . . . . . . . . . .  Norman J. Bennett 

*Incumbent 

The Fellows present voted to approve the action of the Council and the 
foregoing were then declared elected to the post of Editor, Librarian and 
General Chairman of the Examination Committee respectively. 

The President then announced that subsequent to the November 1961 
meeting the Secretary-Treasurer had been notified of the following deaths: 

Richard Fondiller (Fellow) Edward Olifiers (Fellow) 
Maurice L. Furnivall (Associate) Otto C. Richter (Fellow) 

Diplomas were then presented to the 8 new Fellows and announcement 
was made of the enrollment of 14 new Associates: 
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FELLOWS 

RAFAL J. BALCAREK R. WILLIS PARLIN 
Assistant Actuary Actuary 
Standard Accident Insurance Co. Mutual Service Insurance Cos. 
640 Temple Avenue 1919 University Avenue 
Detroit 32, Michigan St. Paul 4, Minnesota 
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DANIEL J. MCNAMARA 
Secretary 
Nat. Bur. of Casualty Underwriters 
125 Maiden Lane 
New York 38, N. Y. 

LEO M. STANKUS 
Actuary 
Allstate Insurance Co. 
7447 Skokie Boulevard 
Skokie, Illinois 

JAMES J. MEENAGHAN 
Assistant Actuary 
Nat. Bur. of Casualty Underwriters 
125 Maiden Lane 
New York 38, N. Y. 

DONALD E. TRUDEAU 
Actuarial Assistant 
Cas., Fire & Marine Actuarial Dept. 
The Travelers Insurance Co. 
700 Main Street 
Hartford 15, Connecticut 

GEORGE D. MORISON 
Actuarial Assistant 
Actuarial Department 
Aetna Casualty & Surety Co. and 

Standard Fire Insurance Co. 
151 Farmington Avenue 
Hartford 15, Connecticut 

ALBERT J. WALSH, JR. 
Assistant Actuary 
Liberty Mutual Insurance Co. 
175 Berkeley Street 
Boston 17, Massachusetts 

ASSOCIATES 

WILLIAM P. AMLIE 
Statistical'Department 
Lumbermens Mutual Casualty Co. 
4750 Sheridan Road 
Chicago 40, Illinois 

ALAN C. CURRY 
A ssistant Actuary 
State Farm Mutual Automobile Ins. Co. 
II 2 East Washington Street 
Bloomington, Illinois 

PHILIP G. BUFFINTON 
Vice President 
State Farm Fire and Casualty Co. 
Bloomington, Illinois 

CHARLES A. EVEN, JR. 
Cas., Fire & Marine Actuarial Dept. 
The Travelers Insurance Co. 
700 Main Street 
Hartford 15, Connecticut 

DAVID E. A. CARSON 
Actuarial Department 
Hartford Insurance Group 
690 Asylum Avenue 
Hartford 15, Connecticut 

DANIEL FINKEL 
Senior Statistician 
The State Insurance Fund 
199 Church Street 
New York 7, N. Y. 
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Louzs P. GERUNDO, JR. 
Cas., Fire & Marine Actuarial Dept. 
The Travelers Insurance Co. 
700 Main Street 
Hartford 15, Connecticut 

JERRY A. HILLHOUSE 
A ss't. Superintendent 
Rating Division 
State Farm Mutual Automobile Ins. Co. 
112 East Washington Street 
Bloomington, Illinois 

JAMES P. JENSEN 
Actuarial A ssistant 
Liberty Mutual Insurance Co. 
175 Berkeley Street 
Boston 17, Massachusetts 

NEILL W. PORTERMAIN 
Actuarial Specialist 
Mutual Service Casualty Insurance Co. 
1919 University Avenue 
St. Paul 4, Minnesota 
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HENRY F. ROOD 
Senior Vice President 
Lincoln National Life Insurance Co. 
1301-27 South Harrison Street 
Fort Wayne, Indiana 

EDWARD R. SMITH 
Actuarial Department 
Hartford Insurance Group 
690 Asylum Avenue 
Hartford 15, Connecticut 

VERNON J. SWITZER 
Superintendent 
Rating Division 
State Farm Mutual Automobile Ins. Co. 
112 East Washington Street 
Bloomington, Illinois 

PAUL A. VERHAGE 
Actuarial Analyst 
Hardware Mutual Casualty Co. 
200 Strongs Avenue 
Stevens Point, Wisconsin 

The gathering was then informed that beginning with the May 1963 ex- 
aminations the General Mathematics part of the Associateship examinations 
would be a joint identical examination under the auspices of the Casualty 
Actuarial Society and the Society of Actuaries, and the General Mathematics 
examination would be held in May and November of each year. 

President Laurence H. Longley-Cook then presented his Presidential Ad- 
dress "Actuarial Aspects of Industry Problems" which will appear in Volume 
XLIX of the Proceedings. 

Following the Presidential Address the meeting recessed to enable the 
members to participate, in accordance with their previously indicated choice, 
in one of the following round-table discussions: 

A. "New Developments in Package Policies" 
Chairman, Gordon M. Barker 

B. "Fire Insurance Development in Recent Years" 
Chairman, Norman J. Bennett 

C. "Surplus Lines Coverage--Current Uses and Rating Practices" 
Chairman, Ernest T. Berkeley 

D. "Merit Rating--Evaluation of Results To Date" 
Chairman, William S. Gillam 

E. "Management Data. Actuary's Role in Developing Meaningful Reports" 
Chairman, Richard L. Johe 

F. "Medical Care for the Aged. The Problem and Insurance Industry's 
Solution" 

Chairman, W. Rulon Williamson 
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After the first session, from 10:15 A.M. to l l :15 A.M., there was a second 
session of these round-tables, from 11:30 A.M. to 12:30 P.M. 

With the conclusion of the second round-table session, the November 1962 
meeting of the CAS was recessed to reconvene at 9:15 A.M. the following 
day. 

There was a brief Social Hour from 5:30 P.M. to 7:00 P.M. followed by 
a banquet at the Hotel Warwick. Following the banquet the gathering was 
privileged to hear an interesting talk by Past President Dudley M. Pruitt re- 
lating to his experiences in Japan from where Dudley had just returned after 
serving a tour of duty with the American Friends Service Committee. 

At the November 16 session, the first order of business was consideration 
of the proposed Constitutional Amendment which had been bulletined to the 
membership under date of October 9, 1962. 

John W. Wieder, Jr. then moved that the proposed amendment be adopted. 
This was seconded by Harold W. Schloss. 

Charles C. Hewitt, Jr. then moved adoption of the following amendments 
to the Constitution Amendment as originally proposed: 

1. In the first sentence of the third paragraph of the proposed amendment 
change "not more than one negative vote" to "not more than two 
negative votes." 

2. Amend the second sentence of the fourth paragraph of the proposed 
Constitution Amendment to read "Otherwise, no one shall be admitted 
as a member unless recommended by a duly called meeting of the Coun- 
cil with not more than two negative votes in a secret ballot, followed 
by at least a three-fourths secret ballot of the Fellows present and vot- 
ing at a meeting of the Society." 

Mr. Hewitt's motion was seconded by Robert A. Bailey. 
For further elucidation of the membership Norman J. Bennett, Chairman 

of the Temporary Committee on Rules and Procedures for Examinations, ex- 
plained in detail that the proposed Constitutional Amendment was merely 
a revision of the Constitution to be consistent with the revised examination 
rules, particularly as respects waivers, which could not be put into effect 
unless appropriate changes were made in the Constitution. 

After considerable discussion, and many questions from the floor, a vote 
was taken on the amendments offered by Mr. Hewitt. This was carried unani- 
mously. 

A vote was then taken on the original motion made by Mr. Wieder as 
amended by the foregoing action. This was carried with one negative vote. 

At this point, the conducting of the meeting was turned over to Vice Presi- 
dent Wolfrum. 

Past President Norton E. Masterson then reported on activities and future 
programs of Astin and the International Congress of Actuaries. 

Professor Karl Borch of Norway, visiting Professor at Princeton University, 
Economic Research Program, then presented a paper "Reformulation Of 
Some Problems In The Theory Of Risk." 

The following new papers were presented: 

1. "The Low Value Risk. A Study of the Premium Required For 
Habitational Risks of Various Policy Amounts" by P. G. Buffinton. 
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This paper was reviewed at the meeting by Frederic J. Hunt, Jr. and 
Robert L. Hurley. 

2. "The Latest Reported Stock Insurance Company Expenses For 
1961" by Frank Harwayne. 

3. "Negative Binomial Rationale" by Thomas O. Carlson. 

Reviews of previously presented papers were then given: 
1. "An Introduction to the Negative Binomial and Its Applications" by 

LzRoy J. Simon. Reviewed by Lester B. Dropkin and Lewis H. 
Roberts. 

2. "Size, Strength and Profit" by LERoy J. Simon. Reviewed by Rob- 
ert A. Bailey, Clyde H. Graves and Charles C. Hewitt, Jr. Mr. 
Simon then commented briefly on these reviews. 

The November 1962 meeting of the CAS adjourned at 12:15 P.M. 

Attachments: Financial Report of Secretary-Treasurer. 
1962 Examinations--Successful Candidates. 
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FINANCIAL REPORT 
Cash Receipts and Disbursements 

from October 1, 1961 to September 30, 1962 
Receipts 

On deposit 10-1-61 $13,652.57 
Members Dues $10,737.00 
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Disbursements 

Printing & Stationery $18,567.90 
Secretary's Office 2,599.17 

Sale of Proceed- Examination Expense 2,194.98 
ings 2,239.90 Luncheons & Dinners 3,121.70 

Sale of Readings 6,987.22 Library Fund 56.53 
Examination Fees 3,367.50 Insurance 47.40 
Luncheons and Refunds-- 

Dinners 2,475.00 Lun. & Dins. 120.00 
Interest on Bonds 243.76 Refunds-- 
Michelbacher Fund 1,136.83 Exam. Fees 61.00 
Registration Fees 2,560.75 Refunds--. 
Invitational Pro- Regis. Fees 80.00 

gram 1,500.00 Refunds--Other 79.00 
Proceeds-Bonds Purchase of Bonds 4,079.13 

on Maturity 4,000.00 Miscellaneous 329.04 
Foreign Exchange --10.41 35,237.55 

Total $48,890.12 $31,335.85 

On deposit 9-30-62 17,554.27 
Total $48,890.12 

Assets Liabilities 
Cash in Bank Surplus (Michel- 

9-30-62 $17,554.27 bacher Fund) $13,641.74 
U. S. Savings Other Surplus 8,912.53 

Bonds 5,000.00 
Total $22,554.27 Total $22,554.27 

One U. S. Treasury Bond 37~ % No. 24277 due for $1000 on May 15, 1968. 
Two U. S. Treasury Bonds 37/8% Nos. 3462-3 due for $I000 each on May 

15, 1968. 
Two U. S. Treasury Bonds 37/8% Nos. 1673-4 due for $1000 each on No- 

vember 15, 1974. 
Employers' Fire Insurance Company Policy No. 31F23-85-62 for $5000 on 

books and book cases stored at 200 East 42nd Street and $2000 on material 
stored in library of Insurance Society of New York. Expires 9-14-67. 

Fidelity Bond No. 044571 for $10,000 in Royal Indemnity Company. 
Workmen's Compensation Policy No. 01-577362 in Maryland Casualty Com- 

pany. Expires 5-10-63. , , , 

This is to certify that we have audited the accounts, examined all vouchers 
and investments shown above and find same to be correct. 

October 23, 1962 HOWARD G. CRANE 
Chairman, Auditing Committee 
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1962 EXAMINATIONS---SUCCESSFUL CANDIDATES 

Following is a list of those who passed the examinations held by the So- 
ciety on May 17 and 18, 1962: 

ASSOCIATESHIP EXAMINATIONS 

PART [ Adelstein, V. A. 
Aminov, M. M. 
Baine, M. B. 
Batista, S. 
Davis, R. C. 
Dominguez, S. 
Douglas, D. 
Dunning, M. R. 
Ford, H. 
Forker, D. C. 
Frankovich, E. 
Fulton, C. B., Jr. 
Glass, A. 
Gregory, R. S. 
Hartman, D. G. 
Higgins, J. T. 
Holt, W. T. 

Hull, L. G. 
Irwin, R. L. 
Kennedy, R. H. 
Kennedy, T. A. 
Lange, J. E. 
Larson, R. M. 
Levin, J. W. 
Linquanti, A. J. 
Lowe, R. F. 
Matthews, J. L. 
Miller, D. E. 
Mulvihill, F. X. 
Naffziger, J. V. 
Nelson, D. A. 
Nelson, J. K. 
Newman, S. H. 
Patricelli, A. 

Price, E. E. 
Quinlan, J. A. 
Richardson, J. F. 
Richmond, G. 
Rogers, D. J. 
Romig, G. M. 
Rose, J. C. 
Rothenberg, L. 
Schuler, R. 
Sena, J. A. 
Sturgeon, P. K. 
Taylor, D. G. 
Wallace, A. B. 
Walton, H. L. 
Welch, J. P. 
Williams, W. T. 

PART II (a) Baur, J. G. 
Blaha, J. M., Jr. 
Bland, W. H. 
Brian, R. A. 
Cook, C. F. 
Durkin, J. H. 
Faber, J. A. 
Finkel, D. 

Masterson, W. E., Jr. Schuler, R. 
McClintock, J. S. 
Nelson, D. A. 
Quinlan, J. A. 
Richardson, J. F. 
Richmond, G. 
Rose, J. C. 
Ryan, K. M. 

Sena, J. A. 
Trees, J. S. 
Tucker, T. F. 
Wilde, E. J., Jr. 
Williams, W. T. 

PART lI (b) Baur, J. G. 
Bell, A. A. 
Carson, D. E. A. 
Dahme, O. E. 
Dunning, M. R. 
Durkin, J. H. 
Dwyer, J. T. 
Forker, D. C. 
Kim, B. W. 

Lorman, W.E. Richmond, G. 
kowe, R.F. Ryan, K. M. 
Masterson, W. E., Jr. Scheel, P. J. 
Mokros, B.F. Torgrimson, D. A. 
Nelson, D.A. Walton, H. L. 
PatriceUi, A. Welch, J. P. 
Petersiel, A.S. Williams, W. T. 
Raid, G. A. 
Richardson, J. F. 

PART II1 (a) Bell, A.A. Forker, D.C. Ryan, K. M. 
Bland, W.H. Hanson, H.D. Scheid, J. E. 
Capsalis, J. Mokros, B.F. Toren, C. J. 
Cook, C.F.  Richardson, W. S. 
Finkel, D. Rose, J. C. 



PART 111 (b) 

PART IV 

MINUTES 

Beardsley, C.M. Chang, Y. Portermain, N. W. 
Bell, A.A.  Crain, J. Rosel, R. G. 
Brewer, R.T.  Dahme, O.E. Ryan, K. M. 
Brian, R.A.  Goldberg, S. Staley, H. B. 
Burns, W.O. Jensen, J.P. Toren, C. J. 
Capsalis, J. Kemble, J.W. Verhage, P. 
Center, A.C. McClintock, J. S. 

Amlie, W.P. Herman, F.L.  Rosel, R. G. 
Brown, W. W., Jr. Hillhouse, J.A. Scheel, P. J. 
Cima, A. Jensen, J.P. Smith, E. R. 
Curry, A.C. McDonald, C. Switzer, V. J. 
Gerundo, L. P., Jr. Portermain, N.W. Verhage, P. 
Hammer, S.M. Reilly, F. V. 
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PART 1 

PART I1 

PART 11[ 

FELLOWSHIP EXAMINATIONS 

Aldrich, W. C. 
Crandall, W. H. 
Even, C. A., Jr. 

MacGinnitie, W. J. 
Margolis, D. R. 
Oien, R. G. 

Portermain, N. W. 
Smith, E. R. 
Trudeau, D. E. 

Ehlert, D. W. 
MacGinnitie, W. J. 
Margolis, D. R. 

Morison, G. D. 
Oien, R. G. 
Riddlesworth, W. A. 

Royer, A. F. 
Trudeau, D. E. 
Walsh, A. J. 

Balcarek, R. J. 
Craig, R. A. 
Crandall, W. H. 
DeMelio, J. J. 
Gillespie, J. E. 

Greene, T. A. 
MacGinnitie, W. J. 
McNamara, D. J. 
Miller, N. F. 
Morison, G. D. 

Parlin, R. W. 
Piersol, D. E. 
Riddlesworth, W. A. 
Trudeau, D. E. 
Walsh, A. J. 

PART IV Balcarek, R.J. Morison, G.D. Stankus, L. M. 
Carson, D. E.A. Parlin, R.W. Trudeau, D. E. 
Meenaghan, J.J. Richards, H. R. 

Note: There were no successful candidates for Part IV (a). 

NEW ASSOCIATES 

The following 12 candidates, having been successful in completing the 
examinations, will be admitted as Associates of the Society as of the date of 
the Annual Meeting in November 1962: 

Amlie, W.P. Finkel, D. Portermain, N. W. 
Carson, D. E.A. Hillhouse, J.A. Smith, E. R. 
Curry, A.C. Gerundo, L. P., Jr. Switzer, V. J. 
Even, C. A., Jr. Jensen, J.P. Verhage, P. 
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NEW FELLOWS 

The following 8 Associates, having been successful in completing the 
examinations, wiU be admitted as Fellows of the Society as of the date of the 
Annual Meeting in November 1962: 

Balcarek, R.J. Morison, G.D. Trudeau, D. E. 
McNamara, D.J. Parlin, R.W. Walsh, A. J., Jr. 
Meenaghan, J.J. Stankus, L. M. 
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REVIEWS OF PUBLICATIONS 

FRANK HARWAYNE, Book Review Editor 

Allen L. Mayerson, Introduction to Insurance, The Macmillan Company, New 
York, 1962, pp. XIII, 443. 

The first six chapters of this book are exactly what the title indicates, an 
introduction to insurance. The remainder is as detailed a consideration of the 
various kinds of insurance as the available space permits. 

It is stated in the Preface that the book is addressed to "the consumer or 
businessman who wants to learn enough about the elements of insurance to be 
able to plan his own insurance program intelligently." He can learn much 
about the details of the business (happily, the author prefers "business" to 
"industry"). 

A person subject to risk who approaches his problem needs, first, to be 
equipped to analyze it, and second, to evaluate the methods of solving it. To 
the extent that he is to consider insurance he must be able to determine what 
insurance he wants, and to compare the various promises of protection or 
service available and their comparative costs. This book, with his eyes wide 
open, will give him a good background, from which to take off rather than 
to apply directly. While it contains a great deal of information and sugges- 
tions for dealing with the many covers, there is little discussion of the prin- 
ciples of risk management. 

There is a tendency to make general statements that imply a uniformity 
of practice which does not exist, and it seems often to be assumed that usual 
practices are necessary. A healthy scepticism is a useful tool for the "con- 
sumer." If an ill-informed person reads this volume he should acquire a good 
general idea of the principles and practices of insurance, but it is not a work 
of reference. 

The author has not been so careful about many particulars as could be 
desired. For example: Lloyd's is not an insurer (p. 12); anti-selection is not 
only excerised consciously by intending insureds (p. 15); the first fire insurer 
was established in Charleston (p. 26); war risks are not uninsurable (pp. 111, 
361); the appraisal clause of the Standard Fire Insurance Policy cannot, in 
most jurisdictions, be enforced by the insured (p. 209);  a proof of a fire loss 
need not, in some jurisdictions, be furnished on the initiative of the insured 
(p. 212);  there is no reserve fund in life insurance, nor are the reserve 
amounts "policyholder funds, held in trust by the insurer" (p. 338);  the dis- 
tinction between "accidental means" and "accidental injury" has disappeared 
in New York and is largely eroded elsewhere (p. 375). 

It is not extraordinary that these and other individual points, small or im- 
portant, should be subject to correction in a volume in which it is intended to 
cover the entire insurance field; they do call for careful checking. 

RALPH H. BLANCHARD 

J. Aitchison and J. A. C. Brown, The Lognormal Distribution, New York; 
Cambridge University Press, 1957. 

The authors intend that this book be used by practicing statisticians and 
their method of presentation helps toward achieving that objective. The book 
brings together information published on the lognormal distribution from 
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1879 onward. The typical chapter opens with a review of what will be dis- 
cussed, then proceeds to discuss it and, where necessary, ends with a sum- 
mary. 

The lognormal distribution has been found to exist in a number of places. 
Small particles often occur in nature or as the result of a grinding process in 
the form of a lognormal distribution. Distributions of incomes, household size, 
length of life in endurance tests and certain features of consumer behavior 
can be described by this distribution. The authors do not refer to the fact that 
insurance claims by size are often distributed in this fashion but mention was 
made of this as early as 1942 in these Proceedings. It is observed by the 
authors that the number of individuals in various census occupation classes 
seems to be distributed in this fashion. Is this possibly true of our insurance 
classification system also? 

In the short span of ten pages, the reader is given a clear presentation of the 
general properties of the distribution and the discussion of the special cases 
of the three-parameter distribution. The chapter on the genesis of lognormal 
distributions is particularly interesting. It is shown that if the change in the 
variant at any step of the process is a random proportion of the previous value 
of the variant, then for large n the variant is distributed in the lognormal form. 

Testing lognormality can be done by special tests described in the book 
or by the customary Chi-square test. However, this latter is less sensitive and, 
therefore, not too satisfactory. Chapter 8 treats the t-test, the f-test and anal- 
ysis of variance for samples from a lognormal population in the short space 
of only two pages. Nevertheless, the treatment is clear and complete enough 
for the typical reader. A good portion of the book is allocated to discussing 
the problems of estimation for the mean and the variance, both in terms of 
the original values and in terms of the logarithm. The statistical difficulties 
associated with truncated and censored distributions mount rapidly but the 
authors' treatment will be very helpful for problems involving franchises or 
deductibles in the insurance field. 

Little direct value seems to come from the chapters on economic problems 
and on probit analysis although this latter has an insurance analogy. Probits 
are principally used in an attempt to describe the tolerance levels of organisms 
to drug dosages of varying sizes. Perhaps there is an opportunity to analyze 
the insurance situation in terms of various "dosages" (of mileage driven, for 
example) in relationship to the tolerance for accidents. 

This book makes a valuable addition to the actuary's store of mathematical 
models which will be helpful in describing the insurance process in abstract 
terms. From such abstractions, perhaps we can build a complete model of 
individual risk behavior which will give us a clearer insight into the under- 
lying processes. 

LERov J. SIMON 
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RICHARD FONDILLER 

MAURICE L. FURNIVALL 

WILLIAM LESLIE 

EDWARD OLIFIERS 

MICHAEL T. WERMEL 

RICHARD FONDILLER 
1 8 8 4 -  1962 

Mr. Richard Fondiller, President of Woodward and Fondiller, consulting 
actuaries, died in New York, April 29, 1962 at the age of 77. 

Mr. Fondiller was a graduate of New York's City College and Columbia 
University, receiving Master of Arts and Bachelor of Laws degrees from the 
latter institution. He was admitted to the New York Bar in 1913. 

After four years as assistant actuary of the New York State Workmen's 
Compensation Commission, he joined the Equitable Life Assurance Society, 
serving as superintendent in the group insurance department. 

In 1922, Mr. Fondiller established the consulting actuarial firm of Wood- 
ward and Fondiller with the late Joseph H. Woodward. The firm provides 
actuarial services to insurance companies, state insurance funds, corpora- 
tions, and fraternal organizations. Mr. Fondiller was also a specialist in actu- 
arial calculations of taxes and served federal and state agencies in special 
actuarial investigations. 

He was a member of the New York and Federal Bars; Fellow of the Society 
of Actuaries, Casualty Actuarial Society and Insurance Institute of America; 
member of the Conference of Actuaries in Public Practice, Fraternal Actu- 
arial Association and Permanent Committee for International Congresses of 
Actuaries. 

A nationally known actuary, authority on workmen's compensation insur- 
ance, and consultant to federal and state officers, Richard Fondiller will be 
remembered for his kindness, patience, keenness of mind, sense of humor, and 
for his tremendous interest in and efforts on behalf of his firm's clients. 

Perhaps his greatest memorial will be the many young men and women he 
helped to enter and to develop in his beloved actuarial profession. Placing the 
progress of the profession on a par, at least, with the advancement of his own 
firm, he served for 35 years as Secretary-Treasurer of the Casualty Actu- 
arial Society. 

MAURICE LESTER FURNIVALL 
1894 1 1962 

Maurice Lester Furnivall, an Associate member of the Casualty Actuarial 
Society since 1929 died June 16, 1962 in Hartford after a long illness. He 
leaves his wife, a son, a daughter, and several grandchildren. 
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He was born January 28, 1894, in Arlington, Massachusetts and attended 
the public schools in Hartford. He graduated from Trinity College in 1915. 
While at college he participated in many undergraduate activities and was 
captain of the track team and president of his class. He was a member of 
Alpha Chi Rho social fraternity. 

After receiving the degree of Bachelor of Science he worked for the Con- 
necticut Highway Department before enlisting in the Army. He served over- 
seas with the AEF and was discharged in 1919 with the rank of first lieuten- 
ant. He then joined the Travelers Insurance Company as an aide to the presi- 
dent and later became a member of the actuarial staff with interests centering 
in accident and health lines and annual statement work. 

He participated in accident and health statistical committee meetings and 
took a keen interest in the affairs of this Society as evidenced by regular 
attendance at meetings and participation in programs. Several members of 
the Society began their careers under his guidance. He was named Assistant 
Actuary of the Travelers in 1931 and Associate Actuary in 1950. He retired 
in 1959. 

His hobbies included bridge and travel; in fact, he was in Florida when 
stricken with the malady which led to his untimely passing. Possessed of a 
cheerful and friendly disposition, as well as a keen analytical mind, he will 
be greatly missed by his many friends and former business associates. 

WILLIAM LESLIE 
1890 - -  1962 

William Leslie, Past President of the Casualty Actuarial Society and 
retired General Manager of the National Bureau Of Casualty Underwriters, 
died in the Danbury, Connecticut Hospital on December 12, 1962. Mr. 
Leslie, who had lived in Scarsdale, N. Y., made his home in Newtown, 
Connecticut, following his retirement in 1958 after 28 years as executive 
head of the National Bureau. 

Since December 1961 he had served, by appointment of Governor Nelson 
D. Rockefeller of New York, as a consultant to the Governor's Workmen's 
Compensation Review Committee. He had received many well-earned honors 
during his insurance career of more than a half-century. In 1946 the War 
Department awarded him the Certificate of Appreciation for his "patriotic 
services in a position of trust and responsibility for outstanding services 
rendered the War Department in its insurance procurement program during 
World War I I while Chairman of the Joint Rating Committee for Compre- 
hensive Rating Plan Covering War Projects." In 1947, he was the recipient of 
the Gold Medal Award of the General Brokers Association of New York for 
"the most valuable contribution in the field of insurance" during that year. 

To the entire insurance industry, the name of William Leslie represented 
a rare contribution of integrity, keen analytical intellect and amazing ability 
for clear expression of ideas, no matter how technical. In his long career in 
casualty insurance he was confronted ,by many serious problems. On all 
occasions he presented these problems with the greatest skill, and the reason- 
ing behind any proposal that he would advance for meeting a specific situation 
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was always explained with such cogency that everyone was likely to be con- 
vinced. 

To William Leslie's many friends, widely distributed throughout insurance 
activities--in bureau and non-bureau company ranks alike, both stock and 
non-stock, among insurance commissioners and their staffs, in technical 
societies and in producers' groups--he was familiarly known as "Bill." When- 
ever introduced at insurance gatherings, he invariably received the greatest 
applause, the expression of his friends' pleasure at his presence among them 
as well as of the high regard in which he was held by all. 

Among his accomplishments in the casualty field were: 

Establishment of the five per cent provision for underwriting profit and 
contingencies in casualty insurance other than workmen's compensation. 
Expense gradation and retrospective rating for workmen's compensation 
and third party liability insurance. 

Development of procedures for operating under the state rate regulatory 
laws that were enacted after the South-Eastern Underwriters Association 
decision in 1944. 

Comprehensive rating plan for war projects. 

Encouragement of a spirit of cooperation and good working relations 
with state supervisory authorities, which were particularly important in 
view of the rapid expansion of state rate regulation from only a few states 
prior to 1944 to all states. 

Establishment of a program of conferences with representatives of 
national producers' organizations on important countrywide matters, as 
well as encouraging and developing cooperation with state agents' asso- 
ciations on local matters. 

Introduction of trend factors. 

Development of the standard policy provisions program. 

William Leslie was born March 23, 1890 in Felton, California. He was 
educated in the public schools of the state and at the University of California 
where he received the degree of B.S. and later was Associate Professor of 
Insurance. 

In his insurance career he was Actuary, Reliance Life Insurance Company, 
Pittsburgh, 1911-1913; Secretary-Actuary, California State Compensation 
Insurance Fund, San Francisco, 1913-1919; Actuary, New York Insurance 
Department, 1919-1920; Consulting Actuary, San Francisco, 1920-1923; and 
General Manager, National Council on Compensation Insurance, New York, 
1923-1929. He ,became Associate General Manager of the National Bureau 
of Casualty Underwriters, New York, in 1930 and was elected General 
Manager in 1936. 

Mr. Leslie was a charter member, Fellow and Past President of the 
Casualty Actuarial Society. He was also an associate of the Society of 
Actuaries, a member of the American Statistical Association, the American 
Economic Association and the Pi Kappa Alpha fraternity. 

Mr. Leslie's first wife, Rose Barker Leslie, died in 1947. He is survived 
by his widow, Westray Battle Leslie; three sons and a daughter from his 
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earlier marriage: William Leslie, Jr. of Bronxville, N. Y.; Edwin Barker 
Leslie of Miami, Fla.; Robert Elliott Leslie of Bronxville, N. Y.; and Mrs. 
Thomas P. Delehanty of Scarsdale, N. Y.; and ten grandchildren. 

EDWARD CHARLES GUILLAUME OLIFIERS 
1 8 8 6 -  1961 

Edward Olifiers died May 13, 1961 in Petropolis, Rio de Janeiro, Brazil at 
the age of 75. 

He was born May 27, 1886 in Brussels, Belgium. After receiving his early 
education in Brussels, Mr. Olifiers studied Commercial and Financial Science 
at St. Ignace Institute in Antwerp. He later went to England where he 
specialized in life insurance, becoming an Associate of the London Institute of 
Actuaries. 

Mr. Olifiers was a consulting actuary in Canada and the United States for 
a few years. During his stay in the United States he published, "Tables for 
Valuation of Death Benefits Provided by the New York Workmen's Compen- 
sation Law of 1914." 

Edward Olifiers went to Brazil in 1914 as Chief Actuary of the Sul America 
Life Insurance Company and later became General Manager of the Previ- 
dfincia do Sul Insurance Company. He developed the Brazilian insurance sys- 
tem for Workmen's Compensation. At the time of his death he was working 
on the introduction of medical insurance in Brazil as well as writing a book 
on his many years of experience in the development of the Brazilian insur- 
ance structure. 

Mr. Olifiers had many professional affiliations. In addition to ,being a Fellow 
and charter member of the Casualty Actuarial Society he was also a Fellow 
of the Society of Actuaries, member of the lnstituto Brasileiro de Atu~.ria, 
member of the ASTIN Section of the International Congress of Actuaries 
and member of the technical staff of the Instituto de Resseguros do Brasil. 

He is survived by his widow, Hulda Doberstein Olifiers and two sons, 
Christian and Jorge V. 

MICHAEL T. WERMEL 
1907 - -  1962 

Dr. Michael T. Wermel, Vice President of Woodward and Fondiller, died 
at the age of 54 in Queens Hospital, Honolulu, February 6, 1962. 

He was a graduate of New York and Columbia Universities, receiving his 
Doctor of Philosophy degree from the latter institution. He taught at Brook- 
lyn College, Tufts College, University of California, New York University, 
Loyola University, and the California Institute of Technology. For a period 
after World War I I he was the chief architect under the Occupation authori- 
ties in the rebuilding of the German Social Security system. He served as 
Chief Actuary, Bureau of Employment Security of the U. S. Department of 
Labor, from 1948 to 1952. 

In 1952, Dr. Wermel joined Woodward and Fondiller as Vice President in 
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charge of the Los Angeles office. During the same period he was Director of 
the Benefits and Insurance Research Center, Industrial Relations Section, and 
Professor at California Institute of Technology. He left that post two years 
ago to become Dean of the College of Business Administration at the Univer- 
sity of Hawaii. His great contributions to the progress of the new State brought 
him universal respect and thanks. 

A many-sided, unassuming man of brilliance and understanding, his philo- 
sophical and technical knowledge of unemployment and disability compensa- 
tion was unique. His prominence in this area was attested by a plaque from 
officials of the Federal government for his pioneering work in unemployment 
compensation. He was a labor relations negotiator, educator, economist and 
author of note, authority on government actuarial matters, and consultant to 
Governors, Senators, Secretaries of Labor, industrialists, labor leaders, and 
employee groups. 

Mike Wermel will be remembered by his friends for his personal integrity, 
his tireless efforts on behalf of others, and for the modesty that gracefully at- 
tended his many talents. 
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E X A M I N A T I O N  FOR E N R O L L M E N T  AS A S S O C I A T E  

P A R T  I GENERAL MATHEMATICS 

The questions for Part I were prepared and copyrighted by the Educational 
Testing Service of Princeton, N. J., and cannot be reprinted. Students may 
obtain a set of similar questions from the Secretary-Treasurer. 

P A R T  l I  SECTION (a) 

]. (a) An individual has ten coins, one of which has two heads. Four 

coins are taken at random and tossed. Of the four coins tossed, 

three turn up heads and one turns up tails. What is the prob- 

ability that the two-headed coin was among the four coins that 

were tossed? 

(b) Four numbers between zero and one are selected at random. 

What is the probability that the largest of the four numbers 

selected is between 1/~ and 2S3? 

2. (a) A speaks the truth two times out of three; B speaks the truth 

three times out of four. Each agrees in asserting that~ a three 

was thrown with a pair of ordinary six-faced dice. Find the 

probability that a three was indeed thrown. 

(b) A bag contains two red and two white balls. An individual 

draws out two balls at random, replaces them with two blue 

balls and once more draws out two balls at random. Find tile 

probability that the latter two balls drawn from the bag are of 

different colors. 
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Five people are asked to state the month in which they were 

born. Find the prol)ability that  exactly three different months 

will be named. 

(b) A row of (M-I )  white blocks and N red blocks are arranged in 

a line or row in random fashion. If  (M- l )  is greater than N, 

what is the probability that  no two red blocks are next to each 

other? Express your answer in terms of factorials. 

4. (a) I f  n integers taken at random are multiplied together, find the 

chance that  the last digit of the product is zero. 

(b) A deck of cards is shuffled and dealt  one card at  a time. Wha~b 

is the probabili ty that  the seventh card is the third red card 

and the first ace? Express your answer in factorials. 

P A R T  I I  SECTION (b) 

AREAS OF T H E  N O R M A L  CURVE 

Z AREA 

1.00 .34134 

1.50 .43319 

2.00 .47725 

2.50 .49379 

3.00 .49865 
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I. (a) 

(b) 
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Define the following properties of a normal curve: 

i. Mean 

ii. Mode 

iii. Median 

iv. Height  of maximum ordinate 

v. Points of inflection 

vi. Standard Deviat ion 

vii. Mean Absolute Deviation 

What  assumptions must  be made to fit a normal curve to a 

given distribution? 

2. 

3. 

I t  has been observed tha t  the probabil i ty of any driver being in- 

volved in an accident in any given year  is 0.10. Assuming that  

accident involvement follows the Poisson distribution and all drivers 

have an equal & priori chance of being involved in an accident, 

determine the probabil i ty of a given driver being involved in at 

least two accidents in a given year. Leave your answer in symbolic 

form. 

The following scores were recorded by three students on tests T1 

and T 2 

. 

Tests 

Student T1 T ,  

A 69 82 

B 73 85 

C 66 89 

What  is the correlation between a student 's  score on Test  T1 and 

his score on Test  T , ?  

1,000 men arc selected at  random and interviewed. The following 

table shows by age group both the number interviewed and the num- 

ber tha t  have had heart  trouble: 
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65 
Under and 

AGE GROUP 25 25-34 35-44 45-54 55-64 Over 

Number interviewed 100 250 300 200 100 50 

Number with Hea r t  

Trouble 4 14 20 25 12 5 

Given the following information regarding x 2, comment on the 

hypothesis that  equal proportions should be found in each group: 

Number of Degrees Significance Value of 
of Freedom Level x 2 

5 57o 11.o 
6 5 12.0 

5 95 1.2 

6 95 1.8 

2 4 3  

. The following data shows the trend of average costs for automobile 

property damage claims from 1956 through 1961. Applying the 

Method of Least  Squares to this data, determine the best fitting line 

and project the 1962 average cost. 

Average 
Year Cost 

1956 $100 

1957 115 

1958 125 

1959 130 

1960 140 

1961 150 

. I f  tile intelligence quotient of a sample of 100 students has a mean 

of 108 and a standard deviation of 12, with what degree of confidence 

can we assert tha t  this sample mean differs by less than 3 from the 

average intelligence quotient of all the students from which the 

sample was taken? 



244 

7. 
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(a) Three methods of determining skewness of a set of data are: 

i. The Method of Moments 

ii. Pearson's Method 

iii. Bowley's Method 

Define any.two of these three methods algebraically and explain how 

they would show a skewness to the right. 

(b) A coin is tossed 400 times. What  is the approximate probability 

of more than 250 heads? 

P A R T  II I  SECTION (a) 

1. Distinguish between each of the following pairs of terms: 

(a) Select Table and Ultimate Table 

(b) Conservative Insurance Mortality Table and Conservative An- 

nuity Mortali ty Table 

(c) Curtate Expectation of Life of (x) and Complete Expectation 

of Life of (x) 

(d) Instalhnent Fractional Premium and True Fraet, ional Premium 

(e) The t th Terminal Reserve and Net Amount at Risk in the t 'h 

Policy Year 

2.  (a) 

(b) 

(c) 

Prove that Ax + as </ /~  

Prove that  ax:~-i < a2l 

A life insurance policy issued to (20) provides that the dear01 

benefit of $1000 will be paid at the end of ten years from tile 

issue date if death occurs within the first ten )'ears, or at the 

end of the year of death if death occurs after ten years. Express 

the net single t)remium in commutation symbols. 
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A whole-life annuity immediate to (x) provides for a payment  

of (1.025) at  the end of the first year,  (1.025) 2 a t  the end of 

the second year, (1.025) a at  the end of the third year,  etc. 

Show that  the present value of this annuity is e, if interest is 

figured at  2.5~'o. 

. (a) A life insurance policy issued at  age 40 provides a death benefit 

of $2 if death occurs before age 65, and $1 if death occurs there- 

after. The net annual premium, P, to be paid for the first 25 

years is reduced a t  age 65 to the net annual premium that would 

be paid at  age 40 for a $1 ordinary whole life policy. Find P. 

(Express answer in commutation symbols) 

(b) A 20-pay 30-year endowment policy with a face amount of 

$i,000 provides tha t  in the event of death during the 30 years, 

the net premiums paid will be refunded along with the pay- 

ment  of the face amount  of the policy. Express in commutation 

symbols the net annual premium of such a policy issued to a 

life age 18. 

4 .  ( a )  Prove that  

,V.~ = 1 - -  (1 - -  1V,) (l - -  tI:~+l) . . .  (1 - -  ll:,+t-l) 

(b) State Fackler 's  accumulation formula and indicate under what 

circumstances it is particularly useful. 

(c) Express ~s:~oV.2o in commutat ion symbols. 

(d) Find tile 4th terminal reserve on a Sl,000 policy issued to (30) 

given that  the 3rd terminal reserve is $95.80, tlle net anmm[ 

premium is $34.42, i ~ 2.5% and q::.+4 = .004. 
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P A R T  II I  S~:CTmN (b) 

. (a) Identify the two major instrmnents used to provide corporations 

with their long-term perlnanent capital funds. 

(b) Distinguish between secured and debenture bonds. 

(c) Identify the major classifications of bonds with respect to the 

payment of principal and interest. 

(d) Identify the various ways in which corporate bonds may be 

retired. 

. 

. 

Define "trading on equity" and discuss its advantages and disadvan- 

tages. 

According to Willett, after a system of insurance against any class of 

risk has been established, an entrepeneur has a choice between three 

methods of meeting such a risk in an industry that hc has decided to 

enter. Name his three choices and discuss the usual course of action. 

. Describe and fully discuss a "short sale." Your discussion should 

clearly indicate the essence of a "short  sale," conditions under which 

such a sale is made, cost of such a sale,, and to whom dividends are 

paid, 

5. (a) Discuss the causes of change in the value of money. 

(b) Name three characteristics which have been evident in most 

cases of currency hyperinflation. 

6. Describe the manner in which a reciprocal exchange functions. 



7. 

. 

1962 E X A M I N A T I O N S  O F  T H E  S O C I E T Y  247 

According to Willctt, what are the three component parts of the 

cost to society of insurance? 

(b) Define and give an examt)le of 

i. A positive loss 

ii. A negative loss 

Briefly discuss the question of the existence of risk and the ways of 

meeting it. The discussion should include such definitions and com- 

parisons as will bring out the relationshil)s , if an),, that  exist among 

the terms risk, probal)ility of loss, insurance and gambling. 

P A R T  I V  

2.  

. 

4.  

SECTION (a) 

Describe briefly the hazard insured by Fire Legal Liability Coverage 

and name three situations when such coverage is indicated. 

What losses are specifically set forth as not being due to collision 

within the meaning of the automobile comprehensive physical dam- 

age insuring clause? 

State the requirements for Worklnen's Compensation deposit pre- 

nliums under the National Council Manual Rules on a policy pro- 

riding for premium adjustment: 

a. at policy termination 

b. monthly 

c. quarterly 

d. semi-annually 

Describe the rights and obligations of an insurance company under 

tile terms of the "defense clause" in a standard automobile liability 

insurance policy. 
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5. Describe the provisions of the boiler and nmchinery policy with 

respect to insl)ections. 

. 

7. 

. 

. 

10. 

Name and briefly discuss three warranties by the insured that  are 

implied in the making of a contract of Ocean Marine Insurance. 

In addition to direct loss from breakage, the glass insurance contract 

covers indirect losses of three types. Name any two of the three 

types of indirect loss covered. 

Under Mercantile Open Stock Insurance, limits on the amount of loss 

covered by the insurer are ilnposed in four principal ways. Explain 

briefly three of the four ways. 

Compare and distinguish between deductible insurance and excess- 

of-loss insurance. 

What  is the coverage under a standard fire policy with respect to 

explosion. 

11. Describe briefly Convertible Collision Automobile Insurance. 

12. Discuss briefly the function of an "indemnitor" in the field of corpo- 

rate suretyship. 

13. 

14. 

15. 

List four of the General Inclusions, three of the General Exclusions 

and three of the Standard Exceptions referred to in the Basic 

Manual of the National Council on Compensation Insurance. 

Why is Malpractice or Professional Liability Insurance as written 

for doctors sometimes referred to as "physicians' defense insurance"? 

In addition to pasqnent of claims up to policy limits, name three 

other costs the company agrees to pay under automobile liability 

insnrance. 
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17. 

18. 

19. 

20. 
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With respect to accident and sickness insurance, a distinction may 

be made between "accidental bodily injury" and "bodily injury 

effected solely through accidental means." What  is the distinction? 

Illustrate. 

Write a formula for the indicated amount an insurance company 

pays under a Fire Insurance policy with a coinsurance clause; if 

L = Amount of loss 

I = Amount of insurance in force 

P = Coinsurance Percentage 

V ~ Sound property value at t ime of loss 

The  personal property floater policy may be endorsed at its incep- 

tion to allow credit for specific insurance. Describe this endorse- 

ment  and the method of calculating the credit. 

Liabili ty policies may be written to assume liability imposed by 

law "caused by an occurrence" instead of "caused by accident" as 

is the usual practice. Differentiate between "accident" and "occur- 

rence" as used in General Liabili ty insurance. 

Give three rights of an insurer under a Workmen's  Compensation 

Policy. 

1. 

SECTION ( b )  

A history of rate level changes for Workmen's Compensation in a 

given state reveals that effective 4 /1 /60  there was an increase of 

2.5% applicable to new and renewal policies only and effective 7/1/61 

there was an increase of 5.0% applicable to new and renewal policies 

and an increase of 3.0% applicable to the unexpired terms of out- 

standing policies. I f  the earned premium reported for calendar year  

1961 was $5,200,000, determine the calendar year 1961 earned pre- 

mium on present level. Assume a uniform distxil)ution of exposure. 
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What were the recommendations of the Inter-Regional Insurance 

Conference contained in its 1957 statement (as revised in 1960) of 

"Basic Principles--Rate Level Adjustments"? 

3. (a) In revising a New York Fire Insurance class rate you are given 

the following information: 

Class credibility 

Class loss ratio 

Provision for expenses, taxes and profits 

Calculate the indicated rate change for the class. 

50.070 

60.070 

53.1% 

(b) Using the method outlined in P. Stern's paper on automobile 

liability ratemaking, develop the proposed territorial percen- 

tage rate level change, given: 

Pure Premium Underlying Present Rates 29.10 

Experience Pure Prelnium Adjusted to 

Prol)osed Rate Level 30.39 

Pure Premium Underlying Present Rates 

Adjusted to Proposed Rate Level 31.17 

Credibility .70 

(c) It has been said that accident year experience is superior to 

policy :.'cal" experience for obtaining trend indications. Explain 
why this is so. 

(d) SLate the National Council's formula for minimunl premiums. 

Upon what is tile formula based? 

4. (a) It  has been found that the Workmen's Compensation experience 

of large risks tends to be better than that of small risks; that is, 

the loss ratios of small risks tend to be somewhat higher. Name 

and briefly discuss the two methods used under the National 

Council's rateinaking procedures to correct this situation. 
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In Workmen's Compensation ratemaking, in addition to elimi- 
nating tile experience of certain classifications and limiting 
certain catastrophe losses, there are three considerations for 

which losses as reported by the insurance companies must be 

adjusted before their use in policy year experience. Name and 
briefly discuss the three adjustments. 

5. Compare and contrast the procedures utilized in determining a state- 

wide indicated over-all rate level change for automobile physical 
damage and for private passenger automobile bodily injury liability 
with respect to: 

a. Basis of experience 

b. Experience period 

c. Paid losses and incurred losses 

d. Earned premiums on present rate level 

e. Loss adjustment expenses 

f. Taxes, licenses and fees 

g. Production allowance and profit and contingencies 

h. Expenses other than (e), (f) and (g) 

.i. Trend factors 

j. Catastrophes 
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E X A M I N A T I O N  F O R  E N R O L L M E N T  A S  F E L L O W  

1. 

P A R T  I 

SECTIOn" (a) 

(a) 

(b) 

What are the legal requirements for making a contract valid 

and binding? 

Briefly describe when facts concealed in the making of a con- 

tract are material. 

. (a) What provision is made in the New York Insurance Law for 

classification and rating plans? 

(b) Briefly describe the operation of the "Appleton Rule." 

. In the most recent financial statement filed with New York an in- 

surance carrier showed assets of $100,000,000, liabilities of $78,000,- 

000 and surplus of $22,000,000 (including $3,000,000 paid up capi- 

tal). In three advertisements of this insurer in New York newspapers, 

the following statements are made: 

Financial Condition 

(a) Assets $100,000,000 

Liabilities 78,000,000 

(b) Our Surplus ~ Policyholders of $20,000,000 Gives You Safety 
With Our Service. 

(c) Every Policy is Guaranteed by the Best Bank of New York. 

Do these advertisements comply with the New York Insurance Law? 
Explain. 
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Briefly describe five principal powers of the Insurance Commissioner 

for the regulation of insurance by the state. 

. (a) Section 3(a) of tim McCarran Act states: 

"Until January 1, 1948 , . . .  the Sherman A c t , . . .  the Clayton 

Act, . . . the Federal Trade Commission A c t , . . .  , and the 

Robinson-Patman Anti-discrimination Act shall not apply to 

the business of insurance or to acts in the conduct thereof." 

Explain the purpose and effect of this section. 

(b) What is meant by "no prior approval" in connection with rate 

filings? How is this different from the "deemer provision" of 

the All Industry Committee's ModeI Bill? 

6. Discuss the establishment by the states of guaranty funds to protect 

policyholders from insolvency of insurance carriers. 

. 

. 

1. 

Give a brief illustration of "Reciprocal Law" as applied in the general 

area of insurance regulation. 

If the law of a state imposes a higher than average tax on domestic 

companies but not on foreign companies, what are the advantages 

and disadvantages of such a law to companies domiciled within that 

state? 

SECTION (b) 

(a) What proposals affecting social insurance were contained in 

President Kennedy's State of the Union address in January  of 

1962? 

(b) How do these proposals compare with the recommendations of 

the Brookings Report? 
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2. Compare the New York compulsory automobile insurance law with 
that of Massachusetts as regards: 

(a) Required coverage 

(b) Proof of insurance 

(c) Expense of administration 

. 
(a) 

(b) 

Describe the feature of the Massachusetts Assigned Risk Plan 

which discourages companies from not renewing undesirable 

risks. 

Explain, using Massachusetts compulsory automobile insurance 

as an example, why "The insurance companies always have and 

always will oppose a flat rate for compulsory insurance." 

4. Briefly describe the Saskatchewan Plan (i.e., the Automobile Accident 

Insurance Act of 1946 and as subsequently amended). 

. (a) Discuss tile logic of an assigned risk plan for fire insurance. 

(b) Comment on the alternatives offered by the Fire Insurance 

Industry to any such proposals. 

6. What are the six characteristics of governmental and privately 

operated unemployment insurance programs in the United States as 
defined by N. Gaines in P.C.A.S. Volume XLII? 
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(a) Briefly describc the purposc of the New York Disability 

Benefits Law. 

(b) Who has the responsibility for administration and enforcement 
of the Law? 

(c) What are its principal exclusions? 

. Under temporary disability insurance laws, what are the benefit re- 
quirements for private plans: 

(a )  In California? 

(b) In Rhode Island? 

(c) For the railroad? 

P A R T  I I  

. 

SECTION (a )  

Under Section 74 of the New York Insurance Law regarding Un- 
earned Premium Reserves, what are the principles set forth covering: 

(a) Deductions from gross premiums in force 

(b) Computation of the liability for unearned premiums 

(c) Marine insurance and perpetual fire insurance 



256  1962 EXAMINATIONS OF THE SOCIETY 

2. Determine the unearned premium reserve as of December 31, 1961 
for each of the following: 

(a) Ocean marine cargo written premiums of $1,000,000 monthly, 
January through September, $2,000,000 in October, $3,000,000 
in November and $3,000,000 in December 

(b) $4,5001000 statutory Massachusetts _Automobile Liability pre- 
miums written during the year 

(c) A deposit premium of $120,000 paid in December, 1961 for a 
compensation policy with an inception date of January l, 1962 

. Determine the effect upon the surplus at the end of the first month 
resulting from writing during the month prepaid' annual l)remiunls in 

the amount of $48,000, assuming the following distribution of gross 
premiulns and assuming that 75% of the General Administration and 
Inspection, boards and bureaus expenses is incurred at tile inception 
of the contract: 

Production cost 25% 
General administration 6 

Inspection, boards & bureaus 1 
Taxes (excluding Federal) 3 
Underwriting profit & contingencies 5 
Losses (including all loss adjustment expense) 60 

loo% 

. 
(a) Briefly explain how the reserve for state prmniuna taxes and 

how agents' balances or uncollected premiun~s over 3 months 

due distort the true snrplus. 
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Which reserves on page 3 of the Annual Statement  wouh:l reflect 

the following liabilities? 

(I) Federal income tax withholdings from employees' pay- 
checks 

(2) Retrospective returns 1)ascd on experience 

(3) Amounts withheld from premiums paid to authorized re- 

insurers to pay future losses 

(4) Supplies ordered but, undelivered 

(5) Commissions, other than contingents 

5. Given the following infornlat.ion, detevnline a reserve as of Decenlber 

31, 1961 for State premium taxes. 

Direct, written iwc.miums 1960 

1961 

St, ate prcmiunl ~axes l)aid in 1961 

but incurred in prior years. 

Total Com pem?! ,Slate "A'; 

$10,000,000 $454,545 

I 1,000,000 500,000 

200,000 13,636 

Tim only change in In'cnliunl tax rate during tim year was in Sl~ate 

"A" where it increased from 39~ in 1960 I~o 3.59'0 in 1961. 

6. What reasons would you give for and against  a proposal to change 

your company's  autonlolfile liability loss reserve method from an 

individual estimates Ilasis to an average claim costs basis'# 
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1. 
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As regards the reserve for losses incurred but not reported, 

(a) Name the four primary contributing factors involvcd in the 

comtfilation of the reserve. 

(b) Name the two dates of prime importance in the determination 

of the reserve and explain their importance. 

(c) What are the special requirements under the New York Insur- 

ance Law as related to this reserve on the Fidelity and Surety 

Lines of Insurance? 

(d) Explain why the reserve is generally figured separately for the 

Massachusct~ Compulsory Automobile Liability line of insur- 

ance. 

In 1960, compensation unalloeated loss expenses paid by a company 

amount to S1,000,000 which is spread on the following basis: 

Policy Year 1957 1958 1959 1960 

Accident Year 1958 1958 1959 1959 1960 1960 

% 5% 5% 5?/o 5% 40% 40% 

Faid unallocated loss expenses for compensation have been increasing 

steadily at a rate of $50,000 yearly. Determine a reasonable reserve 

for compensation unalloeated loss expenses as of December 31, 1960. 

SECTION (b )  

In 1946, tile New York Insurance Law was amended to give the 

Superintendent of Insurance t, he power to prescribe tmiform account- 

ing classifications. ]gxplain why it has been said that the aims of the 

bill were actuarial rat~her than fiscal. 

2 . .  (a) Define tlle following three types of assets involved in the deter- 

ruination of Annnal Statenmnt values" 

I.edger Assets 

Non-Ledger Assets 

Assets not admitted 
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Briefly cite the principal purposes of the Schedules contained 

in the Annual Statement blank without making reference to 

specific schedules. 

3 .  It has been suggested to the N.A.I.C. Committee on Blanks that 

Part  2c--Recal)itulation of Fire Premiums, should be removed 

entirely from the fire and casualty Annual Statement blank. Do you 

agree? Why? 

4 .  After a casualty coml)any's Annual Statement has been completed, it 

is discovered that an incorrect valuation has been used for the market 

value of a Schedule D stock acquired during the year. This company 

carries stocks on the ledger at cost. List the changes that must be 

made in the statement to correct this error. Items and sections may 

be designated by number or caption. 

. (a) Assign each of the following items of expense to the correct 

Operating Expense Classification for Part I of the Insurance 

Expeiise Exhibit.  

1. Depreciation of company owned automobiles 

2. Travel expense reimbursement for brokers 

3. A(lvertising required by law 

4. Workmen's Compensation insurance premiums 

5. Electricity 

. 

(b) The Uniform Accounting Instructions made no provision for 

inspection and payroll audit exl)enses. What items of expense 

are included in the Operating Expense Classification "Audit of 

Assureds' Records"? 

Briefly describe the contents of Parts I, I[, anti IV and the purpose 

of Part  III of tile Insurance Expense Exhibit. 
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Given tile following Direct Prenfimns and company participations" 

Company Direct Premium Pool R 

A $9,000,000 40% 
B 6,000,000 30% 
C 3,000,000 20% 
D 2,000,000 10% 

Derive tile adjustment for line 18 in Part II of the Insurance Expense 

Exhibit f o r -  

(a) Each Company A through D operating under pooling arrange- 
ment R on an Intra-Grou l) Basis. 

(b) Company A and Company B operating under a Quota Share 

arrangement under which A cedes to B 20% of its dircct business 
and B cedes to A 40% of its direct business and Pool R is not 
involved. 

Part IV of tim Insurance Expense Exhibit shows Workmen's Com- 
pensation direct earned premiums by state. What are the problems 
connected with making this assignment of premiums to state? 

P A R T  I I I  

SrcTio>' (a) 

1. Briefly describe the important changes in the eligibility requirements 
for Automobile and General Liability experience and schedule rating 

plans proposed by the National Bureau of Casualty Underwriters 

during 1961. 
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2. Identify the (lifferences between Formulas "A" and "C" of the Na- 
tional Automobile Underwriters Association's Fleet, Rating Plan for 
Comprehensive and Fire and Theft Coverage with reference to the 

following features: 

(a) Base Rates 

(b) Table of Experience Modifications, and 

(c) Catastrophe Loss 

. Determine the experience rating modification in formula form for 
a New York Burglary risk to be written on a deductible basis (i.e., 

for $500 per loss) having developed the following full coverage 
experience : 

Allocated 
Collected Individual Incurred Claim Experience 

Year 
Premium Losses Adjustment Modification 

Expense 

1958 $ 9 ,000 $1000--2000--1000--2000 $ 500 None 
1959 15,000 2,000--2,000 1,000 25% debit 
1960 8,000 3,00011,000 500 33% debit 

Given $500 deductible discount--307o; Expected loss r a t i o -  50%; 
Retention for Acquisition, Taxes, and Prof i t - -45%. 

Also calculate the premiunl value for entering tile Credibility Table. 

4.. Briefly describe, the unique features of the Boiler and Machinery 

Premium Adjustment Rating Plan with respect to the following areas: 

(a) Rating values 
(b) Loss limitations 

(c) Inspection expenses 
(d) Eligibility 



262 

5. 

6 .  

1962 EXAMINATIONS OF THE SOCIETY 

i t  has often been said tthat the Automol)ile Safe Driver Plan is not a 
"rating plan" but rather a "classification plan." Discuss this ob- 

servation. 

(a) 

(b) 

The compensation experience rating plan assigns separate 

credibilities to frequency and severity indications, and has been 
called a "dual modification system." In terms of primary and 

excess credibilities and actual and expected losses, write an ex- 

pression demonstrating how the two parts combine to produce 

a single risk modification. 

Recent, ly the Workmen's Compensation Experience Rating 

Plan promulgated by the National Council on Compensation 

Insurance was revised in some of its basic aspects. Describe the 

changes lnade and discuss their intended effect on individual risk 

ratings in regard to: 

(1) Formula for developing 1)rimary loss values 

(2) Credibility 

(3) Eligibility 

7 .  How does Credibility enter into the following individual risk rating 

plans? 

(a) Retrospective Plan D 

• (b) Fire Insurance-- Multiple Location Rating Plan 

(c) The National Bureau of Casualty Underwriters' Loss Rating 

Plan 

. (a) Discuss the effect of each of the following items on the basic 

premium in Retrost)ective Rating: 

(1) Maximum premiuln 

(2) Minimum premium 

(3) Loss Conversion Factor 

(b) How are the expenses in the basic premium determined? 



1. 

. 

. 

. 

. 

. 

1962 EXAMINATIONS OF  THE SOCIETY 

SECTION (b) 

263 

Cite four major changes from the present automobile assigned risk 

plans that are incorporated in Uniform Automobile Assigned Risk 

Plan B. Discuss the effect of each change. 

What, briefly, is a reinsurance pool and cite both the advantages and 

disadvantages, if an3' , of such a plan. 

Explain what is meant by portfolio reinsurance and cite circum- 
stances in which it might be used. 

Describe some of the changes introduced in the National Bureau's 

Special Automobile Policy compared to the traditional Family Auto- 
mobile Policy. 

A Company's cost factors with respect to a particular agent are: 

Commission 20%, Overwriting Commission 5'yo, General Expense 

10%, Taxes 3%, Loss Adjustment 12%. In view of these costs, they 

agree that, if the pure loss ratio is less than 50%, a contingent com- 
mission shall be payable to the agent calculated C~-0.10 [0.50-L] 

where C ~ the contingent commission and L ~ the actual loss ratio. 

They feel that by sharing profits with the agent, there will be a 
strong incentive to maintain a high standard in the quality of the 
risks placed with the Company. 

To what extent do you feel that the above formula will accomplish 
the desired goal? Discuss. 

In the pricing of an individual risk, two underwriters, identified as 

"A" and "B," express ttheir positions as follows: 

(h) "This risk should be charged only with the directly allocable 

expenses, not with such overhead costs as rent, general super- 

vision, and similar items not changing if we take on this 

single risk." 
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"Under 'A's' theory of viewing each risk individually where 

would the money come from to support the general corporate 
overhead? Clearly each risk should bear its proportionate 

share of the burden." 

Comment on these two approaches. 

7. As a Company actuary considering the problem of the type of 

statistics which may be meaningful for analysis of operations, you 

are weighing the pros and cons of collecting your own company's 

General Liability experience by class and territory in the same detail 

used in Bureau reporting. Do you feel that such figures would be 

worthwhile and meaningful? Discuss. 

. Each year, a leading commentator on insurance analyzes the loss 

reserve position of various leading Companies according to the fob 

lowing five tabular presentations: 

Table 1. Loss reserve divided by earned premimn for (a) Liability 

(b) Workmen's Compensation (c) Other Casualty (d) 

Fire and Marine 

Table 2. Number of suits outstanding per $100,000 earned Liability 
Premium 

Table 3. Loss reserve divided by written premiums for the identical 

coverage breakdowns as in Table 1 

Table 4. Increase or decrease in Schedule "P," Part V 

Table 5. Increase or decrease in Schedule "0"  

Discuss the significance of these tests. 
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P A R T  IV 

265 

SECT,ON (a) 

Under the National Council Statistical Plan for Workmen's Com- 
pensation, experience on three-year fixed rate policies may be re- 

ported in either one of two ways. Describe these ways in detail. 

B1'iefly discuss the procedure for reporting all fidelity, surety and 
forgery losses under the statistical plan promulgated by the Surety 
Association of America. 

Compare the respective approaches to coverage identification in the 
statistical plans for the Homeowners and for the Special Multi-Peril 
Policy. 

What is the difference between the definition of allocated claim ad- 
justment expense for automobile liability insurance as set forth in 
the statistical plans of the National Bureau of Casualty Under- 

writers and the National Association of Independent Insurers? 

To which of the well-known publications of insurance statistics 

would you refer to obtain the following types of information? 

(a) A description of the management of a particular insurance 

company 

(b) Premiums Earned and Losses Incurred by State, by company, 

by line of business 

(c) Schedule P for a given important Stock Company 

(d) Underwriting Results by Sub-Line of general liability insurance 
for tile great majority of all Stock Companies combined 

(e) Average Effect of Expense Graduation (Workmen's Compensa- 

tion) by type of company 

(f) Countrywide Direct Expense Ratios by line for the twenty 
largest Stock Companies entered in New York State 
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Your growing company produces calendar year average paid claim 

statistics for general liability each year. Interestingly, in the face 

of inflation your company's average has remained constant for the 

past two years. 

Do you believe that such statistics are indicative of an arrested 

growth in claim costs for your company? 

Discuss. 

What type of information would you consider more indicative? 

. (a) 

(b) 

What are the four types of functional units contained in all 

EDP systems? Briefly describe each type. 

The word Cobol has become important in electronic data proc- 

essing circles. Describe and discuss the concept of Cobol. 

. (a) An electronic computer is directed to prepare each of its oper- 

ations by an instruction. Identify the two basic parts of an 

instruction and indicate the function of each part. 

(b) Prior to the preparation of punched card data in summary form 

reports, the cards are  arranged in an orderly fashion. Name 

two types o f  punched card equipment that can be utilized in 

arranging the cards and briefly discuss the method each would 

use. 

. (a) 

(b) 

SECTION (b) 

Describe the way in which calendar year experienceis used in 

Workmen's Compensation Ratemaking. 

In making rates for New York Workmen's Compensation In- 

surance a Wage Factor is used. Discuss the need for this factor 

and describe its calculation in general terms. 
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Recently there has been much discussion concerning the discounting 

of medical and other non-tabular reserves in Workmen's Compensa- 

tion Insurance. 

Discuss the effect of such a move on rates, and stale your opinions on 

the desirability of such a move. 

. (a) 

(b) 

In Owners', Landlords' and Tenants' bodily injury liability 

ratemaking countrywide classification differentials have been 

introduced.What basic problem does this ratemaking approach 

attempt to solve? 

In revising the relativities among tile factors in tile General 

Liability increased limits tables, there are two possible ap- 

proaches. The first is to review the experience by limits pur- 

chased. The second is to review the experience by increment of 

limits. 

Discuss these methods and their implications. 

4 .  (a) Discuss recent developments in tile rating of private passenger 

assigned risks. How will these changes affect the current rate- 

making practices? 

(b) Arguments have been made for and against tile inclusion of 

assigned risk experience in tile making of rates for voluntarily 

insured Automobile Liability risks. 

Discuss. 

. In an inflationary economy how would you attempt to adjust past 

experience in order to develop adequate rates ill the future for the 
following lines: 

(a) Private Passenger Property Dan)age Liability Rates 

(b) Manufacturers' and Contractors' Rates 

(c) Glass Insurance Rates 
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6. Company A has recently introduced a package policy encompassing 

several different coverages now available separately. The reduced 

rates for this policy have been developed by utilizing the manual 

rates for the separate coverages as a guide. Briefly discuss the 

problems that you, as actuary of this company, will have in develop- 

ing future rates for this package policy and for the separate 

coverages. 

7. (a) Distinguish between the meanings of "exposure" as generally 

used in casualty insurance and as used in fire schedule rating. 

(b) Discuss briefly the mathematical foundations, if any, of the 

exposure concept. 

(e) Comment on the exposure concept as it may be applicable to the 

Homeowners policy. 

8. The negative binomial distribution has been utilized in recent dis- 

eussions and evaluations of individual automobile driving records. 

Briefly set forth the theory and reasoning underlying its utilization 

(without detailing the mathematical development) and the data 

which has been used in relating the theory to actual results. 
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FOREWORD 

T h e  C a s u a l t y  A c t u a r i a l  S oc i e t y  w a s  organized November 7, 1914 as  t h e  C a s u a l t y  
A c t u a r i a l  a n d  S t a t i s t i c a l  S o c i e t y  of  A m e r i c a ,  w i t h  97 c h a r t e r  m e m b e r s  of  t he  g r a d e  
of  Fe l low.  T h e  p r e s e n t  t i t l e  w a s  adop t ed  on M a y  14, 1921. T h e  ob j ec t  of  t h e  Soc ie ty  
sha l l  be t h e  p r o m o t i o n  of  a c t u a r i a l  a n d  s t a t i s t i c a l  sc i ence  a s  a p p l i e d  to t h e  p r o b l e m s  
of i n s u r a n c e ,  o t h e r  t h a n  l i f e  i n s u r a n c e ,  by m e a n s  of p e r s o n a l  i n t e r c o u r s e ,  t he  pres-  
e n t a t i o n  a n d  d i s c u s s i o n  of  a p p r o p r i a t e  pape r s ,  t h e  col lec t ion  o f  a l i b r a r y  and  s u c h  
o t h e r  m e a n s  as  m a y  be f o u n d  des i r ab le .  T h e  o r g a n i z a t i o n  of t h e  Soc i e ty  w a s  b r o u g h t  
a b o u t  t h r o u g h  t h e  s u g g e s t i o n  of Dr. I. M. R u b i n o w ,  who  b e c a m e  t h e  f i r s t  p r e s i d e n t .  
T h e  p r o b l e m s  s u r r o u n d i n g  w o r k m e n ' s  c o m p e n s a t i o n  were  a t  t h a t  t i m e  t h e  m o s t  
u rg en t ,  a n d  c o n s e q u e n t l y  m a n y  of t h e  m e m b e r s  p l ayed  a l e a d i n g  p a r t  in  t he  de- 
v e l o p m e n t  of  t h e  sc ien t i f i c  b a s i s  upon  w h i c h  w o r k m e n ' s  c o m p e n s a t i o n  i n s u r a n c e  
now r e s t s .  

The  m e m b e r s  of  t he  Soc ie ty  h a v e  a lso  p r e s e n t e d  o r ig ina l  p a p e r s  to t h e  Proceedings 
upon  t im sc ien t i f i c  f o r m u l a t i o n  of s t a n d a r d s  for  t h e  c o m p u t a t i o n  of bo th  r a t e s  a n d  
r e s e r v e s  in  a c c i d e n t  and  h e a l t h  i n s u r a n c e ,  l i ab i l i ty ,  b u r g l a r y ,  fire, a n d  t he  v a r i o u s  
a u t o m o b i l e  cove rages .  T h e  p r e s i d e n t i a l  a d d r e s s e s  c o n s t i t u t e  a v a l u a b l e  record  of 
t he  c u r r e n t  p r o b l e m s  f a c i n g  t h e  c a s u a l t y  i n s u r a n c e  b u s i n e s s .  O t h e r  p a p e r s  in t h e  
Proceedings deal  w i t h  a c q u i s i t i o n  cos ts ,  p e n s i o n  funds ,  legal  d e c i s i o n s ,  i n v e s t m e n t s ,  
c l a ims ,  r e i n s u r a n c e ,  a c c o u n t i n g ,  s t a t u t o r y  r e q u i r e m e n t s ,  l o s s  r e s e r v e s ,  s t a t i s t i c s ,  
and  t h e  e x a m i n a t i o n  of i n s u r a n c e  c o m p a n i e s .  T h e  R e p o r t  o f  t h e  C o m m i t t e e  oil 
M o r t a l i t y  fo r  D i sab led  L i v e s  t o g e t h e r  w i t h  c o m m u t a t i o n  t a b l e s  a n d  l ife a n n u i t i e s  
h a s  been  p r i n t e d  in V o l u m e  X X X I I .  T h e  C o m m i t t e e  on C o m p e n s a t i o n  and  L i a b i l i t y  
L o s s  a n d  L o s s  E x p e n s e  R e s e r v e s  s u b m i t t e d  a r e p o r t  w h i c h  a p p e a r s  in V o l u m e  
XXXV.  O t h e r  p u b l i c a t i o n s  of  t h e  Soc ie ty  a n d  t he  p r i ce s  t h e r e o f  a r e  l i s ted  on t h e  
ins ide  of  t h e  f r o n t  cover  of  t h i s  Year Book. 

A t  t h e  N o v e m b e r  1950 m e e t i n g  of  t h e  Soc ie ty  the  C o n s t i t u t i o n  and  B y - L a w s  w e r e  
a m e n d e d  to e n l a r g e  t he  s cope  of t h e  Soc ie ty  to i nc lude  all  l i n e s  of  i n s u r a n c e  o t h e r  
t h a n  l i fe  i n s u r a n c e .  T h e  ef fec t  of  t h e  a m e n d m e n t  w a s  to i n c l u d e  fire i n s u r a n c e  a n d  
al l ied l i n e s  in  r e c o g n i t i o n  of  m u l t i p l e  l ine  w r i t i n g  power  g r a n t e d  by m a n y  s t a t e s  
to bo th  c a s u a l t y  c o m p a n i e s  a n d  fire c o m p a n i e s .  

T h e  m e m b e r s h i p  of  t he  Soc ie ty  c o n s i s t s  of  a c t u a r i e s ,  s t a t i s t i c i a n s ,  a n d  e x e c u t i v e s  
who a r e  c o n n e c t e d  w i t h  t h e  p r i nc i pa l  c a s u a l t y  c o m p a n i e s  a n d  o r g a n i z a t i o n s  in t h e  
Un i t ed  S t a t e s  a n d  C a n a d a .  T h e  Socie ty  h a s  a to ta l  m e m b e r s h i p  of 384 c o n s i s t i n g  
of 207 l~el lows a n d  177 A s s o c i a t e s .  E x a m i n a t i o n s  for  t he se  two  g r a d e s  of m e m b e r -  
s h i p  a r e  he ld  d u r i n g  t im s e c o n d  or  t h i r d  w e e k  of  the  m o n t h  of May,  in v a r i o u s  c i t i e s  
in t he  U n i t e d  S t a t e s  and  C a n a d a .  

T h e  Soc i e ty  i s s u e s  a p u b l i c a t i o n  en t i t l ed  t h e  Proceedings w h i c h  c o n t a i n s  o r i g ina l  
pape r s  p r e s e n t e d  a t  t h e  m e e t i n g s ,  t o g e t h e r  w i t h  d i s c u s s i o n s  of  t h e  p a p e r s  and  re- 
v iews  of  books.  T h e  )'ear Book is  p u b l i s h e d  a n n u a l l y .  Recommc~datio~s for Study 
is a p a m p h l e t  w h i c h  o u t l i n e s  t h e  c o u r s e  of s t u d y  to be fo l lowed in connec t i on  w i t h  
the  e x a m i n a t i o n  for a d m i s s i o n .  T h e s e  t wo  book le t s  m a y  be o b t a i n e d  free  upon  
a p p l i c a t i o n  to t h e  S e c r e t a r y - T r e a s u r e r ,  A l b e r t  Z. Ske ld ing ,  200 E.  42rid St ree t ,  New 
York 17, N. Y. 
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FELLOWS 

T h u s c  M a r k e d  i t )  we re  C h a r t e r  M e m b e r s  at d a t e  of o rg an i za t i o n ,  N o v e m b e r  7, 1914 

Adnli t ted 
Nq~v. 21. l.q3O AINLEY, JOHN '~V., Assis tant  Actuary ,  The Trave le r s  Insu rance  Com- 

pany, 700 Main Street ,  Har t fo rd  15, Conn. 

Nov. 14, 1947 ALLEN, EDWARD S., Actuary,  The  Phoenix of H a r t f o r d  Insurance  Com- 
panies, 61 Woodland Street,  Har t fo rd  15, Conn. 

Nov. 13, l t t I l  AULT, GXLRmtT E., Actuary,  Church Pension Fund & Church Life In- 
surance Corporation,  20 Exchange Place, New York 5, N. '~. 

Nt~v. 18, 1955 I~AII.EY, ROBERT A., Associate Actuary ,  Insurance  Company of North 
America,  1600 Arch Street,  Phi ladelphia  1, Pa. 

Nq.v. 1.5, 1962 I[ALC.tltCEK. RAFEL J.. Assis tant  Actuary,  Stan¢lar(I Accident Insurance 
(~nnll)an)', q;4/I Tenll~[~! 2~vc|lue. D.~tr(,it 32. Mich. 

Nt~v. 20, 1924 I~ARI:ER. IIARMON ~]~., (Ret i red) .  1S Ridgewaod Road, Windsor, C~nn. 

Nov. 19, 1954 BARKER, GORDON 5I., C/O Bowles. Amlrews & Towne, 1004 Thompson 
Street,  Richmond 21, Va. 

N,*v. 14, 1947 BARKER, LOR[N(~ hl., Actuary,  The  Fund Insurance  Companies, 3333 
California Street, San Francisco,  Calif. 

N~v. 20, 1942 I:~ART, ROBERT D., Director  of Enlployec Relations and Assis tant  Tress  
urcr, The  West Bend Comlmny, 400 Dlvlslnn Street,  West 
llcnd, Wis. 

N,y.  1S, 1932 ILurrzR, JOHN L., (Ret i red) ,  90 Tuuxls  Road, West Ha r t fo rd  7, Conn. 

Not'. 13, 1931 BATHe, ELaIN R., Vice Preshlent  and Actuary.  Berkshire  Life Insur- 
ance Company, 7 Nor th  Street,  Pittsfield, Mass. 

Nov. 14, 1958 Bg, NBROOK, PAUL, Vice President ,  American General  Insurance  Com- 
pany. 700 Rusk Bldg., P.O. Box 2179, Houston 2, Texas. 

Nov. 16, 1:~56 I~ENNETT, NORMAN J., Actuary,  America  Fore Loyal ty  Group, 80 Malden 
Lane, New York 38, N. Y. 

Nov. 22, 1934 BERKELEY, ERNEST T., Actuary ,  Employers '  Group, 110 Milk Street, 
Boston 7, Mass. 

N,~v. 22. 1957 BERQUIST, JAMES R., Associate Actuary .  Employers Mutuals  of Wausau, 
407 Gran t  Street, WaDSal/, ~Vls. 

Nov. 19, 1953 BEVAN, JOHN R., Assis tant  Ac tuary ,  Liber ty  Mutual  Insurance  Com- 
pany, 175 Berkeley Street ,  Boston 17, Mass. 

t BLACK, S. BRUCE. Honnra ry  Chai rman,  T,iberty 5IUtll;lI Insurflncc 
Company, 175 Berkeley Street,  Boston 17, Mass. 

Apr. 20, 1917 ]41,ANCHAaD, RALPH H.. Professor  Emer i tus  of Insurance ,  Gradua te  
School of Business, Columbia Univers i ty ,  Plympton,  Mass. 

Nov. 19, 1959 BI.0DGET, tluc.H R., Ass is tant  Actuary,  Aetna Casua l ty  and Surety 
Company & S tanda rd  Fire Insurance  Company,  151 Farm- 
Ington Avenue, H a r t f o r d  15, Conn. 

Nov. 16, 1956 BANDY, .MARTIN. Assis tant  Vice Pres ident  and Actuary ,  Consolidated 
Mutual  Insurance  Company, 345 Adams Street,  Brooklyn 
l .  N. Y. 

N~,v. 22, 1957 I{ORNIIUETTER. RONAI.D L.. Associate  Actuary,  Nat ional  Bureau of 
Casual ly  Underwr i te rs .  125 Maiden I,ane, New York 3S. 
N. Y. 

Nov. 16. 1956 i:O~'AJL~N, .lq)llN H.. Actuary,  National Board of F i re  Underwri ters ,  
$5 John Street,  New York 3S, N. Y. 
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F E L L O W S  

SO'['I.E. .]AMEN ]., Ass is tant  Actuary,  The  Travelers  In su rance  Cora- 
l)ally, ~00 Mltin Street,  l i a r [ fo rd  15, Colin. 
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BURHOP, WXLLIAM H., Cha i rman  of the Board, Employers '  Mutual  
IAabllity Insurance  Company of Wisconsin, 407 Gran t  
Street,  Wausau,  Wis. 

BURLIN0, V~rILLIAM I-I., Secretary,  Group Dept., T h e  Trave l e r s  Insur-  
ance Company,  700 Main Street ,  Har t fo rd  15, Conn. 

BYRNE, HARRY T., Ass i s tan t  Actuary ,  Aetna  Casual ty  and Surety 
Company & Standard  Fire Insurance  Company, 151 Farm- 
lngton Avenue,  H a r t f o r d  15, Conn. 

C^nILL, J^MZS M., Secretary,  Nat ional  Bureau of Casual ty  Under. 
wri ters ,  125 Maiden Lane, New York 38, N. Y. 

CAMERON, FREELAND R,, Senior Vice President ,  Amer ican-Equi ty  In- 
surance Group, 901 N.E. 2nd Avenue, Miami 1, Fla.  

CARLETON, JOHN W., Vlce President ,  L ibe r ty  Mutual  In su rance  Com- 
pany, 175 Berkeley Street,  Boston 17, Mass. 

CARLSON, THOMAS 0., Manager ,  Southeas te rn  Branch,  Nat ional  Bureau 
of Casua l ty  Underwri ters ,  1627 Peacht ree  Street ,  N. E., 
A t l a n t a  9, Ga. 

CLARKE, ~I(.IIIN ~,V., President,  General Reinsurance Life Corporat ion,  
400 P a r k  Avenue, New York 22, N. Y. 

COATZS, BARnZTT N., 1007 Cragmont  Avenue,  Berkeley 8, Calif. 

COATES, CLARENCE S., Actuary,  Lumbermens  Mutual  Casual ty  Com- 
pany, 4750 Sheridan Road, Chicago 40, Ill. 

COLLINS, H~Nn¥, (Retired) ,  Lochbrae, Windermere, Fla. 

COOK, EDWlS A., President and General Manager, Interboro Mutual 
Indemnity Insurance Company, 270 Madison Avenue,  New 
York 16. N. Y. 

COI¢COllAN, WILLIAM ~I., Consult ing Actuary ,  Wolfe, Corcoran & Lin- 
tier, 11fi John  Street,  New York 3S, N. Y. 

CRANE, HOWARD G., Vice Pres ident  and Treasure r .  General  Reinsurance  
Corporat ion,  400 Park  Avenue, New York 22, N. Y. 

CR|TCHLEY, DOUGLAS, E. B. Savory & Company.  London, England .  

CROUSg, CH~.RLE8 W., Consult ing Actuary ,  C. E. Preslan & Company,  
Inc., 20015 Detroi t  Road, C l e ve l a n ,  16, Ohio. 

CItOWLEY, J.x.~lr, S H., Ju., Assis tant  Secre tary ,  Accounts Dept., Aetna 
Life Affiliated Companies. 151 Farmlugton  Avenue. Har t -  
ford 15, Conn. 

CURRY, HAROLD E., Vice President .  S ta te  F a r m  Mutual  Automobile  In- 
surance Company.  112 E. Washington Street,  Blooming- 
ton. I11. 



Admi t t ed  
ix'or. 1S, 1932 

Nov.  1S, 1927 

M a y  25, 1956 

N o v .  18, 1960 

Nov. 16, 1951 

Nov. 17, 1920 

NOV. 22, 1957 

Nov. 14, 1958 

Nov. 24, 1933 

Nov. 19, 1959 

Nov. 15, 1940 

Nov. 17, J922  

Nov. 15, 1935 

Nov. 14, 1958 

Nov. 1S, 1955 

t 

Nov. 15, 1940 

? 

Nov. 1S, 1960 

M a y  25, 1956 

Nov. 16, 1961 

N~)v. 15, 1935 

N o v .  18,  1 9 5 5  

Nov. 1S, 1955 

F E L L O W S  

DAVXES, E. ALFRED, (Re t i r ed ) ,  Fa l l s  Village, Conn.  

DAVIS, EVELYN M., P a r t n e r .  \V~)odward. R y a o .  S h a r p  & [hlvls.  Con 
s a l t i n g  Ac tua r i e s ,  26 I : roa , lway,  Iloom 708. New ~'~,rk 
6, N. Y. 

DAY, EI,I~EN W.. Res iden t  Secre ta ry .  Lanli~crlueus Mil[lllll C~lsnalty 
Colupany,  110 V,,'illianJ .~treot, New York 35, N. Y. 

DICKERSON, O. D., Assoc ia t e  Professor ,  F lo r i da  S t a t e  Univers i ty ,  Ta l la -  
hassee,  F la .  

DOREMOS, FREDERICK W., A s s i s t a n t  Genera l  Manager ,  In t e r -Reg iona l  
I n s u r a n c e  Conference ,  125 Maiden L a n e , N e w  York 38, N. Y. 

D o a w m L z a ,  PAUL, (Re t i r ed ) ,  51 Wethersf le ld  Avenue.  H a r t f o r d  14, 
Conn. 

DROBISCll, ~.IILES R.. Ass l s t nn t  A,qtuary. Ca l i fo rn i a  ]llspect]()n R a t i n g  
Bureau .  1453 Mission ~treet ,  San  F ranc i s co  3, C~dlf. 

DROI'KIN, I,ESTI~R IL. A c t u a r y .  Cflliff~*ruia Inspec t ion  R a l l n g  Bnreau ,  
145:¢ Mission Street .  San Fr~lncisco 3, Calif.  

EOWAItOS, JOHN. A c t u a r y .  Onta r io  I ) e p a r t m e n t  of In su rance ,  145 
Queen S t ree t  w e s t ,  TorolHo 1, On ta r io .  

EIDE, K. ANNE, S t a t i s t i c a l  Bureau ,  A c t u a r i a l  Div., Metrol )ol l tan  Life 
I n s u r a n c e  C o m p a n y ,  1 Madison Avenue,  New York 10, 
N. Y'. 

EI,  I, IOTT, GEORGE B., Gene ra l  Manager ,  P e n n s y l v a n i a  Compensa t i on  
R a t i n g  B u r e a u .  315 C h e s t n u t  S t ree t ,  Ph i l ade lph ia  6, Pa .  

ELSTON, JaMnS S., (Re t i r ed ) ,  1640 P a l m e r  Avenue,  W i n t e r  P a r k ,  F la .  

EPPINK, ~,rAIr.TER T. 2nd  Vice Pres iden t ,  T r e a s u r e r  and  A c t u a r y ,  ~Ier.  
c h a n t s  M u t u a l  I n s u r a n c e  Company ,  268 M a n  Street ,  Buf-  
fa lo  5, N. Y. 

ESPIE, ROBI~RT G., Vice P re s iden t  and  A s s i s t a n t  Comptro l le r ,  A e t n a  
Life Affil iated Companies ,  151 F a r m i n g t o n  Avenue,  H a r t -  
ford  15, Conn.  

FAIRBANKS. ALFRED V.. Associa te  Aciullry.  Monnrch  Life Insal';~ncl~ 
Company ,  ].250 S ta t e  Street ,  Springflehl ,  Mass. 

F.xr;LOW, EVERETT S., (Re t i r ed) ,  2S Sunse t  Ter race ,  West  l l a r t f o r d ,  
Conn.  

~ARLEY, ~AR~'IS, S e c r e t a r y ,  T r e a s u r e r  and  A c t u a r y ,  M a s s a c h u s e t t s  In-  
demn i ty  a n d  Life I n s u r a n c e  Company ,  654 Beacon S t ree t ,  
Bos ton  15, Mass .  

FARaSR, HmnaY, (Re t i r ed ) ,  1352 Over iea  St ree t ,  C lea rwa te r ,  F la .  

FAUST, J. EDWARD. JR., Cnl~sultlllg A c t u a r y ,  4117 Cent ra l  Aw.,nue, 
I nd i anapo l i s ,  Ind.  

FINNEGAN, JOSEPH H., Manage r ,  Ac tua r : a l  .Bureau, Nat iona l  B o a r d  of 
F i r e  U n d e r w r i t e r s ,  85 John  S t ree t ,  New York 38, N. Y. 

F'ITZflIBBON, WALTER $., JR., A c t u a r i a l  Ass i s t an t ,  A e t n a  C a s u a l t y  a n d  
St[rcty C o n l p a a y  & S t a n d a r d  F i re  I n s u r a n c e  Company ,  151 
F a r m i n g t o n  Avenue,  I l a r t f o r d  15, Conn.  

FITZHUGII, GILBERT ~r.. P res iden t ,  Me t ropo l i t an  Life l [ i s a r ance  Conl- 
pany ,  One Madis ,m Avenue,  New York 10. N. Y'. 

FOSTER, ROBERT B., Assoc ia t e  Ac tua ry ,  C a s u a l t y ,  F i re  & Mar ine  Actu-  
a r i a l  Dept. ,  The  Trave le r s  I n s u r a n c e  Company ,  700 hIain 
Street .  H a r t f o r d  15, Conn. 

FOWLER, THOMAS ~V., A c t u a r y ,  Nor th  Aa le r i can  Re insu rance  Corp. ,  
161 E. 42nd  Street ,  New York 17, N. Y. 



Admi t t ed  
Nov. 18, 1927 

Nov. 22, 1934 

Nov. 22, 1957 

Nov. 20, 1924 

Nov. 21, 1930 

Nov. 13, 1931 

? 

Nov. 19, 1926 

t 

Nov. 19, 1953 

? 

Nov. 19, 1953 

? 

Nov. 16, 1956 

Nov. 17, 1950 

Nov. 19, 1926 

Nov. 17, 1950 

Nov. 16, 1951 

Nov. 16, 1961 

Nov. 22, 1934 

Nov. 17. 1950 

Nov. 1S, 1932 

Nov. 14, 1947 

Nov. 19, 1959 

t 

F E L L O W S  

FREUERICKSON, C. t l . ,  Consulrt lng A c t u a r y ,  3434 Eg l ln ton  Ave. E., 
Searboro,  Ou ta r io ,  Canada .  

FULLER, GARDNER V., (Re t i r ed ) ,  Conover,  WIs. 

GILLAM, WILLIAM S., D i r e c t o r  of Research ,  N a t i o n a l  B u r e a u  of 
C a s u a l t y  Unde rwr i t e r s ,  125 Maiden  Lane ,  New York 38, 
i .  ~. 

G[NSBURGH, ] lAaonn J., 14 Cl 'estview Road,  B e l m o n t  7S, Mass .  

GLENN, JOSEPH B., Consu l t i ng  Ac tua ry ,  6110 Val ley Road, W a s h i n g t o n  
14, D. C. 

GODOAm), RUSSELL P., Bowles A n d r e w s  & Towne,  Inc., 156 Wil l lnm 
Street,  New York 3S, N. 1". 

GOODWIN, EUWARD S., (Re t i r ed ) ,  I n v e s t m e n t  Counselor ,  96 G a r v a n  
Street ,  E a s t  H a r t f o r d  $, Conn.  

GRAHAM, CHARLES M.. F i re  a n d  C a s u a l t y  A c t u a r y ,  F lor ida  I n s u r a n c e  
D e p a r t m e n t ,  S t a t e  Capitol ,  Ta l l ahassee ,  Fla.  

GRAHA~Z, WILLIAXi J. ,  C o n s u l t a n t ,  1070 P a r k  Avenue,  New York 18, 
N . Y  

GIcAVeS, CLYOE H.. A c t u a r y ,  Mutua l  I n s u r a n c e  Ra t ing  B u r e a u  & 
Ass i s t an t  Manage r ,  Mutua l  I n s u r a n c e  Advisory  Associa-  
tion, 733 Th i rd  Avenue,  New York 17, N. Y. 

GREENE, WINFIELD ~V., Pres iden t ,  W. W. Greene,  Inc. ,  Re in su rance  In- 
t e rmed ia r i e s  a n d  A c t u a r i a l  C o n s u l t a n t s ,  32 Cliff S t ree t '  
New York 38, N. Y. 

HALEY, JA~IES B., 5R., Coates ,  H e r f u r t h  & E n g l a n d ,  Consu l t ing  Actu-  
aries,  Crocke r  Bldg. ,  San F ranc i sco ,  Cal i f .  

HAMMOND, H. PIERSON. (Re t i r ed ) ,  22 Vande rb l l t  Road ,  West  H a r t f o r d  
7, ConE. 

HART, ~V. VAN BUUEN, JR., A c t u a r y .  A e t n a  ]nsur l lnce  Company ,  55 
Ehn  St ree t ,  H a r t f o r d  15, Conn.  

HARWAYNm, FRANK, Chief  A c t u a r y ,  New York S t a t e  I n s u r a n c e  Depar t -  
ment ,  123 Wil l iam Street ,  New York 38, N. Y. 

HAUGH, CHARLES ~., Vice P re s iden t ,  The  T rave l e r s  I n s u r a n c e  Company  
& The T rave l e r s  I n d e m n i t y  C o m p a n y ,  700 Main  Street ,  
H a r t f o r d  15, Conn.  

IIAZAM, V~rlI.LIAM J.,  VIce P r e s i d e n t  and  Ac tuury ,  Amer ican  Mutua l  
Liabi l i ty  I n s u r a n c e  Company ,  Wakefield,  Mass. 

I-IEWI'r'J_', CHARLES I~., ,ILL, A c t u a r y ,  A l l s t a t e  I n s u r a n c e  Company ,  7447 
Skokie Blvd.,  Skokie, Ill. 

HORUS, Et*WAT~n J., Assoc ia te  A c t u a r y .  I n s u r a n c e  Company  of N o r t h  
America ,  1.600 A r c h  Street ,  P h i l a d e l p h i a  1, Pa. 

HOOKER, RUSSELL 0. ,  C o n s u l t i n g  A c t u a r y  750 Main  Street ,  H a r t f o r d  3, 
Conn. ; & Pres  den t  a n d  A c t u a r y ,  I n s u r a n c e  City Li fe  Com- 
pany.  

HOPE, FRANCIS J. ,  A s s i s t a n t  Sec re ta ry ,  H a r t f o r d  Accident  a n d  In- 
demni ty  Company ,  690  Asylum Avenue,  H a r t f o r d  15, Conn. 

ItueuxEI(. SOLOMON S., P r e s i d e n t  Emer i tu s .  A m e r i c a n  College of Life 
Underwr i t e r s ,  270 B r y n  M a w r  Avenue,  B r y n  Mawr,  Pa .  

HUGHEY, hi.  STANLEY, Vice P res iden t ,  L u m b e r m e n s  Mutua l  C a s u a l t y  
Company ,  4750 S h e r i d a n  Road,  Chicago  40, Ill. 

HUNT, FREDERIC ~., ~a.,  Assoc ia t e  A c t u a r y ,  I n s u r a n c e  Company  of 
Nor th  Amer ica ,  1600  Arch  St ree t ,  P h i l a d e l p h i a  1, Pa .  

HUNTER, AItTIIUR, (Re t i r ed) ,  124 Lloyd Road,  Montc l a i r ,  N. J .  
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Admi t t ed  
Nov. 18, 1955 

Nov. 19, 1954 

Nov. 14. 1941 

Nov. 16, 1939 

Nov. 16, 1956 

Nov. 22, 1957 

Nov. 19, 1926 

Nov. 19, 195;) 

Nov. 14, 1941 

Nov. 24, 193:] 

Nov. 19, 1953 

Nov. 18, 1949 

May  5, 1961 

Nov. 17, 1950 

Nov. 16, 1961 

Nov. 20, 1924 

Nov. 16, 1956 

Nov. 1S, 1955 

Nov. 17, 1950 

Nov. 16, 1951 

Nov. 13, 1936 

Nov. 19, 1954 

Nov. 14, 1955 

Nov. 22. 1957 

F E L L O W S  

HURLEY, ROBERT L., A c t u a r y ,  In t e r -Reg iona l  I n s u r a n c e  Conference,  
125 Maiden  Lane ,  New York 3S, N. Y. 

JOHZ, RICHARD L., Vice P re s iden t  a n d  Ac tua ry ,  Uni ted  S t a t e s  F ide l i ty  
a n d  G u a r a n t y  Company ,  Ca lve r t  & Redwood S t ree t s ,  Bal t i -  
more  3, Md. 

JOHNSON, ROGER A., A c t u a r y ,  The  Associa ted  H o s p i t a l  Service of 
Ph i l ade lph i a ,  112 S. 16 th  Street ,  P h i l a d e l p h i a  2, Pc .  

JONES, HAIt0LD ~[., Group  S ta t i s t i c i an .  J o h n  Hancock  M u t u a l  Life In- 
s u r a n c e  Company ,  200 Berkeley  Street ,  Bos ton  17, Mass.  

KALLOP, ROY H.,  A c t u a r y .  Na t iona l  Connci l  on C o m p e n s a t i o n  Insur -  
ance,  200 E. 42nd  Street ,  New York 17, N. Y. 

gATES, PHILLIP ~., Execu t ive  Vice Pres iden t .  S o u t h e r n  F i re  & 
C a s u a l t y  Company ,  P. O. Box 240, Knoxvi l l e  1, Tenn.  

KELTON, WILLIAM H., (Re t i r ed) ,  122 A r undc l  Avenue, W e s t  H a r t f o r d  
7. Conn .  

KI_.,AASSEN, ELDON J.,  Assoc ia te  A c t u a r y ,  Con t inen ta l  C a s u a l t y  Com- 
p a n y ,  310 S. Mich igan  Avenue,  Ch icago  4, I l l .  

KOLE, MORRIS 'B., D i r e c t o r  of I n s u r a n c e  F u n d  P l a n n i n g  a n d  D a t a  Proc-  
ess ing ,  The  S t a t e  I n s u r a n c e  Fund ,  199 C h u r c h  Street ,  New 
York 7, N. ~. 

gORMES, MARK. P re s iden t ,  A c t u a r i a l  Associa tes  I n c o r p o r a t e d ,  285 
Mad i son  Avenue,  New York 17, N. Y. 

KUENKLER, ARTHUR S., Execu t ive  Vice Pres iden t ,  Secu r i t y -Connec t i cu t  
I n s u r a n c e  Group .  175 W h i t n e y  Avenue,  N e w H a v e n ,  Conn.  

LACROIX, HAROLD F., Second Vice P re s iden t .  The  T r a v e l e r s  I n s u r a n c e  
C o m p a n y ,  700 Main St ree t ,  H a r t f o r d  15, Conn.  

LATI.~Im~, MUmL~Y. W.. I ndus t r i a l  Re la t ions  Consu l t an t ,  1625  K Street ,  
N.W., W a s h i n g t o n  6, D.C. 

LESLIE, WILLIAM, JR., Genera l  M a n a g e r ,  N a t i o n a l  B u r e a u  of C a s u a l t y  
U n d e r w r i t e r s ,  125 Maiden Lane,  New York 38, N. Y. 

LINDEN, JOHN R., A c t u a r i a l  Ass i s t an t .  A e t n a  C a s u a l t y  a n d  Su re ty  
C o m p a n y  & S t a n d a r d  F i re  I n s u r a n c e  C o m p a n y ,  151 F a r m -  
i ng ton  Avenue,  H a r t f o r d  15, Conn. 

LINDEn, JOSEPH, Consu l t ing  A c t u a r y ,  Wolfe, C o r c o r a n  & LInder ,  116 
J o h n  Street ,  New York 38, N. Y. 

LIN0, I~ICHARD) A c t u a r y .  Na t iona l  Bureau  of C a s u a l t y  Unde rwr i t e r s ,  
125 Maiden Lane.  New .York 3S, N. Y. 

LISC01tD, PAUL S., A c t u a r y ,  The Trave le r s  I n s u r a n c e  Company ,  700 
Main  Street ,  H a r t f o r d  15, Conn. 

LIVINGSTON. GILBERT R., C a s u a l t y  A c t u a r y ,  C o n n e c t i c u t  I n s u r a n c e  
D e p a r t m e n t ,  S t a t e  Office Bldg.,  H a r t f o r d  15, Conn. 

LONGLEY-COOK, LAURENCE H.. Vice P res iden t  and  A c t u a r y ,  I n s u r a n c e  
C o m p a n y  o£ Nor th  Amer ica ,  1600 Arch Street ,  Phi l a -  
de lph i a  1, Pu. 

LYONS, DANIEL J., Senior  Vice Presh len t .  G u a r d i a n  Life I n s u r a n c e  Com- 
p a n y ,  P a r k  Avenue  South  a t  17 th  Street ,  New York 3, N. Y. 

MACKEEN, HAROLD E.. A s s i s t a n t  A c t u a r y ;  Casua l t y ,  F i r e  & Mar ine  
A c t u a r i a l  Dept. ,  The T r a v e l e r s  I n s u r a n c e  C o m p a n y ,  700 
Main  Street ,  H a r t f o r d  15, Conn. 

MAGRATH, JOSEPH J.,  Secre ta ry ,  F e d e r a l  I n s u r a n c e  C o m p a n y ,  90 J o h n  
S t ree t ,  New York 38, N. Y. 

MAKGILL, STEPHEN, S., A s s i s t a n t  A c t u a r y ;  Casua l ty ,  F i r e  & Mar ine  
A c t u a r i a l  Dept. ,  The T rave l e r s  I n s u r a n c e  C o m p a n y ,  700 
Main  Street ,  H a r t f o r d  15, Conn. 



Admi t t ed  
Nov. 23, 1928 

Nov. 18, 1927 

Nov. 19, 1926 

May 19, 1915 

Nov. 14, 1958 

Nov. 15, 1935 

Nov. 18, 1960 

Nov. 15. 1962 

Nov. 15, 1962 

Nov. 18, 1955 

? 

Nov. 17. 1938 

f 

Nov. 1S, 1937 

Nov. 22, 1957 

Nov. 15, 1962 

Nov. 16, 1961 

Nov. 17, 1920 

Nov. 16, 1956 

Nov. 17, 1950 

May 28, 1920 

Nov. 19, 1954 

Nov. 19, 1959 

11 

F E L L O W S  

MARSHALL, RALPH hi., (Re t i red) ,  C a t t s  Corner ,  Wor ton ,  K e n t  County ,  
Md. 

~[ASTERSON, NORTON E.. Vice P r e s i d e n t  and  A.etuary,  I : Ia rdware  Mu- 
tua l  C a s u a l t y  C o m p a n y  & H a r d w a r e  Dealers  M u t u a l  F i re  
I n s u r a n c e  Company ,  200 S t r o n g s  Avenue,  S t evens  Po in t ,  
Wls. 

M.*T~'nSws, ARTHUR N., Second Vice P r e s i d e n t  a n d  A c t u a r y ,  The  
Trave le r s  I n s u r a n c e  C o m p a n y ,  700 b la in  Street ,  H a r t f o r d  
15, Conn.  

MAYCRI~,  E ~ A  C., 32 Ch l t t enden  Avenue ,  Cres twood,  N. Y. 

~.IA£ERSON, ALLEN L., Associa te  P rofessor .  M a t h e m a t i c s  a n d  I n s u r a n c e ,  
Un ive r s i ty  of Michigan,  Ann  Arbor ,  Mich. 

MCCON.XmLL, MATTHEW H., S u p e r i n t e n d e n t ,  Compensa t ion  & Liab i l i ty  
Dept., Gene ra l  .Accident F i r e  a n d  Life .Assurance Corpora-  
t ion, L td . ,  F o u r t h  a n d  W a l n u t  St reets ,  P h i l a d e l p h i a  5, Pa .  

McGUINNESS. JOHN S., B u d g e t  Di rec tor ,  Glens Fa l l s  I n s u r a n c e  Com- 
pany,  Glens  Falls ,  N. Y. 

MCNAMARA, DANIEL J..  Secre tary .  N a t i o n a l  B u r e a u  of C u s a a l t y  Under-  
wlters ,  125 Maiden Lane,  ~ e w  York 38, N. Y. 

~IEENAGHAN. JAMES J.. A s s i s t a n t  Actuary, Nat iona l  Bureau  of Casu-  
a l ty  Unde rwr i t e r s ,  125 Maiden  Lane,  New York 38, N. Y. 

~[ENZEL, I-lENitY ~V., Ac tua ry ,  New York Colupensa t lou  I n s u r a n c e  
R a t i n g  Bo~trtl, 290 E. 42nd Street ,  Now York 17, N. Y. 

MIC~ELBACHER, GUSTAV F., (Re t i r ed ) ,  15201 Qui to  Road,  S a r a t o g a ,  
Calif .  

~IILLER, JOriN H.. Vice P r e s i d e n t  and  Sen io r  Ac tua ry .  Spr ingf ie ld-Mon- 
a r ch  I n s u r a n c e  Companies ,  1250  S ta t e  Street ,  Spr ingf ie ld  1, 
Mass.  

~IILLIGAN, SAMUEL, Sen ior  Vice P re s iden t ,  Me t ropo l i t an  L:fe I n s u r a n c e  
Company ,  1 Madison Avenue,  New York 10, N. Y. 

~[ILLS, JOHN A.. (Re t i r ed ) ,  P o i n t  Placid ,  Reeds Spr ing ,  Mo. 

~[ILLS, RICHARD J.,  S ta t i s t i ca l  Dept.,  L u m h e r m e n s  Mutua l  C a s u a l t y  
C o m p a n y ,  4750 Sher idan  Road ,  Chicago  40, Ill. 

MORISON, GEORGE D.. Ac tua r i a l  Ass i s t an t ,  A c t u a r i a l  D e p a r t m e n t ,  
Aetna  C~tsualty & Sure ty  C o m p a n y  aml  .S tandard  F i re  
I n s u r a n c e  Company ,  15I  F a r m i u g t u n  Avenue,  H a r t f o r d  
15, Conn.  

MOSELEY, JACK. A s s i s t a n t  Ac tua ry .  Uni ted  S ta t e s  F ide l i t y  a n d  Guar -  
a r t y  Company ,  Culver t  and  Redwood Streets ,  B a l t i m o r e  3, 
Md. 

MUZLLER, LOUIS H..  2845 Lake  Street ,  S a n  F r a n c i s c o  21, Cal i f .  

MUETTERTIES, JOHN H., Assocmte Actuary, Hardware Mutual Casu- 
alty Company & Hardware Deniers Mutual Fire Insurance 
Company, 200 Strongs Avenue, Stevens Point, WIs. 

)IUNTERICH, GEORGE C., Assistant Secretary, Hartford Fire Insurance 
Company, Hartford Accident and Indemnity Company & 
Citizens Insurance Company of New Jersey, 690 Asylum 
Avenue, Hartford 15, Conn. 

~IURPHY, RAY D., (Retired), 28 Godfrey Road, Upper Montclair, N. J. 

~iURRIN, THO~IAS E., Vice P r e s i d e n t  and  Ac tua ry ,  The  A m e r i c a n  In- 
su rance  Company ,  15 W a s h i n g t o n  Street ,  N e w a r k  1, N. J. 

5ITERS, ROBERT J., Chief  A c t u a r y ,  D e p a r t m e n t  of Hea l t h .  E d u c a t i o n  
and  Wel fa re ,  Socia). Secur i ty  A d m i n i s t r a t i o n ,  W a s h i n g t o n  
25, D. C. 
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Admi t t ed  
Nov.  14, 1958 

Nov.  15. 1935 

t 

Nov. 22, 1957 

Nov. 21, 1919 

Nov.  15, 1962 

Nov. 18, 1960 

Nov. 22, 1957 

Nov.  14, 1941 

Nov.  21, 1952 

Nov. 19, 1959 

Nov.  24, 1933 

Nov.  22, 1957 

Nov. 17, 1922 

Nov.  19. 1959 

Nov. 13, 1931 

Nov. 1S, 1955 

Nov. 18, 1949 

Nov. 16, 1951 

M a y  24, 1921 

Nov. 14, 1958 

Nov. 14, 1947 

Nov. 14, 1947 

Nov. 14, 1947 

Nov. 17, 1938 

F E L L O W S  

NILES, CHARLES L., JR., A c t u a r y ,  Genera l  A c c i d e n t  Group ,  Gene ra l  
Bldg, .  414 W a l n u t  Street ,  P h i l a d e l p h i a  5, Pa .  

OBERHAUS, THOMAS M., Vice  P r e s i d e n t ,  W o o d w a r d  and  Fondi l le r ,  Inc. ,  
420 Madison Avenue,  New York 17, N. Y. 

OaR, ROBERT K., (Re t i r ed ) ,  757 S. J o h n s o n  Avenue ,  Lake land ,  Fla .  

OTTESON, P,~uu M., Vice P r e s i d e n t  and  A c t u a r y ,  Fede ra t ed  M u t u a l  
Dnl)]ement a n d  H a r d w a r e  i n s u r a n c e  Company  & F e d e r a t e d  
Life Insucauce  Company ,  129 E a s t  B r o a d w a y ,  O w a t o u n a ,  
Minn.  

OUTWATEn, OLIVE E., (Re t i r ed ) ,  H a r b e r t ,  Mich. 

PARLIN, R. ~rlLLIS, A c t u a r y ,  M u t u a l  Service I n s u r a n c e  Compan ies  
1919 Unive r s i ty  Avenue, St. Pau l  4. Minn.  

PENNYCOOK, ROD B., H e a l t h  I n s u r a n c e  Sec re t a ry ,  The  Grea t  Wes t  
Life A s s u r a n c e  Company ,  60 Osborne  Street ,  Winnipeg ,  
Mani toba .  

P~RKINS, WILLIAM J., A s s i s t a n t  G r o u p  A c t u a r y ,  The  London  Life In-  
s u r a n c e  C o m p a n y ,  London,  On ta r io ,  Canada .  

PETERS, STEFAN, C o n s u l t a n t ,  A r t h u r  D. Li t t le ,  Inc., 35 Acorn P a r k ,  
Cambr idge ,  Muss.  

PETZ, EARL F.,  ASs i s t an t  Sec re ta ry ,  L u m b e r m e n s  M u t u a l  C a s u a l t y  
Company ,  4750  Sher idan  Road,  Ch i cago  40, Ill .  

PHILLIPS, HERBERT J., JR., A s s i s t a n t  A c t u a r y ,  Employe r s '  L l a b i l l t ]  
A s s u r a n c e  Corpo ra t ion ,  Ltd. ,  110 Milk St ree t ,  Bos ton  7, 
Mass.  

PICKETT, SAMUEL C., (Re t i r ed ) ,  120 M a e k t o w n  Road,  Windsor ,  Conn.  

PINNEY, ALLEN D., A s s i s t a n t  Secre ta ry ,  The T r a v e l e r s  I n s u r a n c e  Com- 
pany ,  700 Main  Street ,  H a r t f o r d  15, Conn.  

PINNEY, SYDNEY D., 290 %Volcott Hil l  Road,  Wethers f le ld  9, Conn. 

POLLACK, ROBERT, A s s i s t a n t  A c t u a r y ,  A m e r i c a n  Mutua l  L iab i l i ty  In- 
s u r a n c e  C o m p a n y ,  Wakefield, Mass.  

PRUITT, DUDLEY M., Execu t ive  Secre ta ry ,  Middle  A t l a n t i c  Region,  
Amer ican  F r i e n d s  Service Commit tee ,  1500 Race St ree t ,  
Ph i l ade lph i a  2. l ' a .  

RESONY, ALLIE V., A s s i s t a n t  Secre tary ,  H a r t f o r d  Acc iden t  & Indem- 
n i t y  Company ,  (;90 Asylum Avenue,  H a r t f o r d  15, Conn. 

RESONY, JOHN A., Sec re t a ry ,  Group  D e p t ,  T h e  T rave l e r s  I n s u r a n c e  
Company ,  700  Main Street ,  H a r t f o r d  15, Conn.  

Rxcz,  HOMER D., (Re t i r ed ) ,  1731 Morn lngs lde  Drive,  M o u n t  Dora ,  F la .  

RIEGI~L, ROBERT, P r o f e s s o r  E m e r i t u s  of S t a t i s t i c s  a n d  In su rance ,  Uni-  
veraity  of Buffalo,  Buffalo 14, N. Y. 

ROBERTS, LEWIS H.. A_ctuary, W o o d w a r d  & Fondl l le r ,  420 Madison  
Avenue,  New York 17, N. Y. 

RODERMUND, ~IATTHEW, Vice I ' r e s i d e n t - A c t u a r y .  Munich  R e i n s u r a n c e  
Company ,  410 P a r k  Avenue,  New York 22, N. Y. 

ROSENBEaO, NORMAN, Execu t ive  Ass i s t an t ,  F a r m e r s  I n s u r a n c e  Group ,  
4680 Wi l sh l re  Boulevard ,  Los Ange les  54, Calif .  

ROWELL, JOHN H., A c t u a r y ,  Marsh  & M e L e n n a n ,  Inc., 231 S. L a S a l l e  
Street ,  Ch icago  4, Ill. 

RUCHLIS, ELSIE, A c t u a r i a l  Supervisor ,  N a t i o n a l  B u r e a u  of C a s u a l t y  
U n d e r w r i t e r s ,  125 Maiden Lane,  New York 38, N. Y. 
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Admi t t ed  
Nov. 14, 1047 

Nov. 19, 194S 

Nov. 18, 1937 

Nov. 13, 1931 

Nov. 19, 1054 

Nov. 18, 1960 

Nov. 19, 1929 

Nov. 19, 1929 

Nov. 18, 1932 

Nov. 14, 1958 

Nov. :15, 1940 

Nov. 15, 1962 

Nov. 24, 1933 

Nov. 18, 1927 

Nov. :19, 1959 

May  25, 1956 

Nov. 14, 195S 

Nov. 16, 1056 

t 

Nov. 19, 1953 

Nov. 15, :1962 

Nov. 14, 1947 

Nov. 23, 192S 

F E L L O W S  

SALZMANN, RUTH E,, Assoc ia t e  A c t u a r y ,  I n s u r a n c e  C o m p a n y  of N o r t h  
America, 1600 Arch Street, Philadelphia i, Pa. 

SCHLOSS, HAROLD ~,V., Secretary and Actuary, Royal-Globe Insurance 
ConH)anies, 150 Wliliam Street, New York 3S, N. Y. 

SHAPIRO. GEORGm I., 934 E. 9th Street, Brooklyn 30, N. Y. 

SILVERMAN, DAVID. Consulting Actuary, Wolfe, Corcoran & Linder, 
]16 Juhn Street, New York 3S, N. Y. 

SIMON, LERoY J., Actuary, Insurance Company of North America, 
1600 Arch  St ree t ,  Ph i l ade lph ia  1, Pa .  

SIMONEAU, PAUI, 1,~ r. A s s i s t a n t  Ac tua ry ,  A e t n a  C a s u a l t y  a n d  S u r e t y  
Company  & S t a n d a r l  F i re  I n s u r a n c e  Colapany ,  151 Fa r lu -  
lngton Avenue,  H a r t f o r d  15, Conn. 

SKELDING, ALBERT Z., S e c r e t a r y - T r e a s u r e r ,  C a s u a l t y  A c t u a r i a l  So- 
ciety, 200 E. 42rid Street ,  New York 17, N. Y. 

SKILLINGS, E. SHAW, A s s i s t a n t  Vice P r e s i d e n t  a n d  Ac tua ry ,  A l l s t a l e  
I n s u r a n c e  C o m p a n y ,  7447 Skokie Boulevard ,  Skokle, Ill. 

SMICK, J'. J.. P a r t n e r ,  Snlick & Stelnhnus,  C o n s u l t i n g  Ac tuar ies ,  135 
E. 42nd Street ,  New York 17, N. Y. 

SMITH, EDWARD ~I., ASSOCiate Ac tua ry ,  Tile T r a v e l e r s  I n s u r a n c e  Com- 
pany,  700 Main St ree t ,  H a r t f o r d  15, Conn.  

SMITH, SEYMOUR E., Vice P re s iden t  and  A c t u a r y ,  The  T rave l e r s  Insur -  
ance  Company ,  700 Main Street ,  H a r t f o r d  15, Conn.  

STANKUS, L. M., A c t u a r y ,  Al l s t a te  I n s u r a n c e  C o m p a n y ,  7447 Skokle 
Blvd., Skokie, 1]1. 

ST. fl0E[N, JOHN B,, C o n s u l t i n g  Ac tua ry ,  Box 57, Pen l lyn ,  Pa .  

STONE, EDWARD C., Chairman of the Board, A m e r i c a n  Employe r s '  In- 
su r ance  Company ,  40 Cen t r a l  S t ree t ,  Bos ton  9, Mass.  

SYKES, ZENAS M., ActuarY.  Social Secur i ty  A d m i n i s t r a t i o n ,  Un i t ed  
S ta t e s  Depart t{lent  of Hea l th ,  E d u c a t i o n  a n d  Welfare ,  
Wash ing ton  25. D. C. 

TAPLEY, DAVID A., Senior  Vice P res iden t  and  A c t u a r y ,  Wolver ine  I n -  
su r ance  Conll)any , Wolver ine -Federa l  Tower ,  B a t t l e  Creek,  
Mich. 

T.ARBmLL, LUTHER L., JR., A s s i s t a n t  A c t u a r y  ; C a s u a l t y ,  F i re  & Marine 
A c t u a r i a l  Dept. ,  The  Trave le r s  I n s u r a n c e  Company ,  700 
Main St ree t ,  H a r t f o r d  15, Conn. 

THOMAS, JAMES W., Assistant  Actuary ; Casualty,  Fire & Marine Actu- 
arial Dept., The Travelers Insurance Company, 700 Main 
Street ,  H a r t f o r d  15, Conn. 

THOMPSON, JOHN S., N e w a r k  Ath le t ic  Club, N e w a r k  2, N. J .  

TalsT,  JOHN A. W., Manage r ,  S t a t i s t i ca l  D e p a r t m e n t ,  I n s u r a n c e  Com- 
pany  of N o r t h  America ,  1.000 Arch  St ree t ,  P h i l a d e l p h i a  
1, Pa.  

TRUDEAU, DONALD E.. Casua l t y ,  F i re  & M a r i n e  D e p a r t m e n t ,  The  
Trave le r s  I n s u r a n c e  Company ,  700 Main  Street ,  H a r t f o r d  
15, Conn.  

UHTnOPF, DUNCAn R.. Vice P r e s i d e u t  a n d  A c t u a r y ,  Employe r s '  Mut-  
ual  L iab i l i ty  IDsl t rance Company  of  Wiscons in  add  Em- 
ployers '  M u t u a l  F i re  I n s u r a n c e  C o m p a n y ,  407 G r a n t  
Street ,  V~ra/ISltn, Wiscons in  

VALERIUSI, NELS l~I., Assoc ia t e  Ac tua ry ,  A e t n a  C a s u a l t y  a n d  S u r e t y  
Company  & S t a n d a r d  F i re  I n s u r a n c e  C o m p a n y ,  151 F a r m -  
lng ton  Avenue,  H a r t f o r d  15, Conn.  
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Admi t t ed  
Nov. 21, 1919 

Nov. 16, 1951 

Nov. 17, 1920  

Nov. 15, 1962  

Nov. 14, 1947 

Nov. 18, 1960 

Nov. 15, 1935 

Nov. 22, 1957 

Nov. 14, 1941 

Nov. 18, 1960 

Nov. 16, 19t11 

Nov. 13, 1931 

Nov. 18, 1949 

Nov. 16, 1951 

Nov. 14, 195S 

Nov. 19, 1953  

F E L L O W S  

VAN TUYL, HIRAM 0., (Retired), 17 Coolidge Avenue,  W h i t e  P la ins ,  
N . Y .  

VINCENT, LEWIS A., Genera l  M a n a g e r ,  N a t i o n a l  Board  of Fire Under- 
writers, $5 J o h n  Street ,  New York 38, N. Y. 

WAITE, ALAN W., 16 Penwood  Road,  Bloomfield, Conn. 

~VALSH, ALBERT .T., A s s i s t a n t  A c t u a r y ,  L ibe r ty  M u t u a l  I n s u r a n c e  
Company ,  175 l :erkeley S t ree t ,  Bos ton  17, Mass.  

~rIEDER, JOfIN ~V., JR., Ac tua ry .  A e t n a  C a s u a l t y  and  S u r e t y  Company  
& S t a n d a r d  F i re  I n s u r a n c e  Company ,  151 F a r m i n g t o n  
Avenue,  H a r t f o r d  15, Conn.  

~VILCKEN', CARL L., A s s i s t a n t  A c t u a r y ,  C a n a d i a n  U n d e r w r i t e r s '  Asso- 
c ia t ion ,  12 Upjohn  Road,  Don Mills, Onta r io ,  C a n a d a .  

WILLIAMS, HARR~" V., Vice Pres iden t ,  H a r t f o r d  Acc iden t  a n d  I n d e m n i t y  
C o m p a n y  & H a r t f o r d  F i r e  I n s u r a n c e  Company ,  690 Asy lum 
Avenue, H a r t f o r d  15, Conn. 

WILLIAMS, PHILLIP A.. Associate .Actuary, The Travelers Insurance 
Company, 700 Blain Street, Hartford 15, Conn. 

WtLLIA~ISO.X, Pit. RULO~, Research Actuary, 3400 Falrhill Drive, Wash- 
ington 23, D. C. 

~VILLSBY, LYNN ~., Assistant Secretary, Group Dept., The Travelers 
Insurance Company, 706 Main Street, Hartford 15, Conn. 

~VILSON, JAMES C., Vice President & Actuary, Security General In- 
surance Company and Security Fire and Indemnity Com- 
pany, 639 W. Fifth Street, Box 3099, Winston-Salem, N. C. 

~'ITTICK, HERBERT ]7~., Vice P re s iden t  and  Genera l  M a n a g e r .  l ' i lo t  in-  
s u r a n c e  Company ,  1315 Yonge Street ,  To ron to  7, Onta r io ,  
C a n a d a .  

WOLFRU~, RICHARD J.,  Ac tua ry .  L i b e r t y  M u t u a l  I n s u r a n c e  Company ,  
175 Berkeley  Street ,  B o s t o n  17, Mass.  

V~rOODALL, JOHN P., Manager ,  S o u t h - E a s t e r n  U n d e r w r i t e r s  Associa t ion,  
327 T r u s t  Co. of Georg ia  Bldg.,  A t l a n t a  2, Ga.  

WRIOHT, BZRON, A c t u a r y ,  D e p a r t m e n t  of B a n k i n g  and  I n s u r a n c e ,  S t a t e  
of New Je r sey ,  S t a t e  H o u s e  Annex,  T ren ton  25, N. J .  

YOUXT, HUBZRT W., Execu t ive  Vice P res iden t ,  L iber ty  M u t u a l  Insur~ 
ance  Company ,  175 Berke ley  Street ,  Boston 17, Mass.  
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Admi t t ed  
Nov. 15, 1918 

Nov. 16, 1939 

Nov. 16, 1961 

Nov. 22, 1957 

Apr .  5, 1928 

Nov. 15, 1962 

Nov. 18, 1955 

Nov. 15, 1918 

Nov. 21, 1939 

Nov. 19. 1959 

Nov. 24, 1933 

Nov. 23, 192S 

Nov. 15, 1940 

Nov. 16, 1956 

Nov. 19, 1959 

Nov, 14, 1958 

Nov. 18, 1925 

Nov. 17, 1920 

Nov. 14, 1958 

Nov. 22, 1934 

Nov. 22, 1957 

Nov. 15, 1962 

Oct.  22, 1915 

Nov. 20, 1924 

ACKERMAN, SAUL B., 405 Lex ing ton  Avenue,  New York 17, N. Y. 

AIN, SAMUEL N., Consu l t i ng  A c t u a r y ,  120 B r o a d w a y ,  New York 5, 
N . Y .  

ALDRICII, WILLIA:~I C., Sec re ta ry ,  N a t i o n a l  Counci l  on Con tpensa t lon  
I n s u r a n c e ,  200 E. 42 St ree t ,  New York 17, N. Y. 

ALEXANDER, LEE M.. Amer i can  3 Iu tua l  L iab i l i ty  I n s u r a n c e  Company ,  
Wakefield,  Mass. 

ALLEN, AUSTIN F.,  C h a i r m a n  of the  Board ,  Texas  E m p l o y e r s '  I n s u r a n c e  
Assoc ia t ion ,  P.O. Box 2759,  Dal las  21, Texas.  

AMLIE, WILLIAM P., S t a t i s t i ca l  D e p a r t m e n t .  L u m b e r m e n s  Mutua l  
C a s u a l t y  Company ,  4750 Sher idan  Road,  Ch icago  40, Ill. 

ANDREWS, EDWARD C.. Assoc ia te  A c t u a r y  : Casua l t y ,  F i re  & Mar ine  Ac- 
t u a r i a l  Dept.,  The  T r a v e l e r s  I n s u r a n c e  C o m p a n y ,  700 Main  
St ree t ,  H a r t f o r d  15, Conn.  

ANKZnS, ROBERT E.,  (Re t i r ed) ,  414 E. Broad  ~t ree t ,  Fa i l s  Chu rch ,  Vs.  

ARCHIBALD, A. EDWARD, Vice P res iden t ,  Inves to r s  Divers i f ied Services,  
Inc., Minneapol i s  2, Minn. 

BANNISTER, DAN Vat., Vice Pres iden t .  Secur i ty  I n s u r a n c e  Company ,  
175 W h i t n e y  Avenue,  New H a v e n ,  Conn.  

BARRON, JAMES C., Comptro l le r ,  A m e r i c a n  Mercu ry  I n s u r a n c e  Com- 
pany ,  2251 Wiscons in  Avenue,  N.W., W a s h i n g t o n  7, D. C. 

BATEMAN, ARTHUR E., P ine  Grove  Res t  Home,  Mar lboro ,  Mass .  

BATH0, BRUCE. Vice P re s iden t  aml Comptrn l ie r ,  Life  I n s u r a n c e  Com- 
p a n y  of  Georgia ,  573 W. Peach t r ee  Street ,  N.E.,  A t l a n t a  
8, Ga.  

BERG, ROY A., JR., A s s i s t a n t  A c t u a r y ,  Old Republ ic  Life I n s u r a n c e  
C o m p a n y ,  307 N. Mich igan  Avenue,  Chicago  1, I l l .  

BERKMAN, JOAN 1~1., A s s i s t a n t  A c t u a r y ,  Na t iona l  Bureau  of C a s u a l t y  
U n d e r w r i t e r s ,  125 Maiden Lane ,  New York 38, N. Y. 

BERNAT, LEO A., C o n s u l t a n t ,  Minneso t a  Research  Associa tes ,  503 15 th  
Avenue,  S.E., No. 2, Minneapol i s  14, Minn.  

BITTEL, W. HAROLD, Chief  A c t u a r y ,  D e p a r t m e n t  of  B a n k i n g  a n d  Insur-  
ance,  S t a t e  of New Je r sey ,  T r e n t o n  25, N. J .  

BLACK, NELLAS C., (Re t i r ed ) ,  4310 Norwood  Road,  B a l t i m o r e  1S, Md. 

BLUMENFELD, ~[. EUGENE, A s s i s t a n t  .Actuary,  Fede ra l  Life and  Cas- 
u a l t y  Company ,  Wolver ine -Federa l  Tower ,  B a t t l e  Creek, 
Mich. 

BOMSE, EDWARD L.,  Manage r ,  C a s u a l t y  U n d e r w r i t i n g  P l a n n i n g  Dept.,  
(C & L) .  Royal-Globe I n s u r a n c e  Group,  150 Wi l l i am Street ,  
~ 'ew York  38, N. Y. 

BRAGG, J0~N M.. Vice P r e s i d e n t  and  A c t u a r y ,  Life I n s u r a n c e  Company  
of Georg ia ,  573 W. P e a c h t r e e  Street ,  N.E., A t l a n t a  8, Ga. 

BUFFINTON, PHILIP G., Vice P res iden t ,  S ta te  F a r m  Fire  a n d  C a s u a l t y  
Colnpany,  112 E. Wasl~lngton Street ,  B looming ton ,  Ill. 

BUFFLER, LOUIS. (Re t i r ed ) ,  196-05C-65 Crescent ,  2-C, F r e s h  Meadows  
65, N. Y. 

BUGBE~, JAMES M., Vice P res iden t ,  M a r y l a n d  C a s u a l t y  C o m p a n y ,  Box 
1228, B a l t i m o r e  3, Md. 
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A d m i t t e d  
Mar .  31, 1920 

Nor .  19, 1.959 

Nov. 15, 1962 

Nov.  17, 1922 

Nov. 18, 1927 

Nov.  16, 1961 

Nov. 22, 1957 

Nov. 18, 1955 

Nov. 19, 1953 

Nor .  19, 1959 

Nov.  19, 1959 

Nov. 24, 193.~ 

Nov.  19, 195~ 

Nov.  15. 1962 

Nov. 21, 1952 

Nov.  IS. 1925 

Nov. 18, 1960 

Nov. 16, 1956 

Nov. 14. 1941 

Nov.  14, 1958 

Nov. 19, 1954 

J u n e  5. 1925 

Nov. 16. 1961 

Nov.  15, 1962 

Nov. 22, 1957 

Nov.  15, 1962 

A S S O C I A T E S  

BURT, MARGARET A., Office of George B. Buck, Consu l t i ng  Ac tua ry ,  60 
W o r t h  Street ,  New York 13, N. Y. 

BUTLER, RICHARD H., Sec re t a ry ,  The  T rave l e r s  I n s u r a n c e  Company ,  
700 Main  St ree t ,  H a r t f o r d  15, Conn.  

CARSON, DAVID E. i . ,  A c t u a r i a l  D e p a r t m e n t ,  H a r t f o r d  I n s u r a n c e  
Group,  690 Asyhllnl Avenue, H a r t f o r d  15, Conn. 

CAVANAUOH, LEO D., C o n s u l t a n t - L i f e  I n s u r a n c e  M a n a g e m e n t ,  55 E. 
W a s h i n g t o n  S t ree t ,  Chicago  2, Ill. 

CHIN, S. T., Consu l t i ng  A c t u a r y ,  The  Wing On Life A s s u r a n c e  Com- 
pany ,  Ltd. ,  W i n g  On Life Bldg.,  22 Des Voeux Road,  Cen- 
t ra l ,  H u n g  Kong.  

CHERLIN, GEORGE, A c t u a r y ,  Na t iona l  Hea l th  a n d  Wel fa re  R e t i r e m e n t  
Assoc ia t ion ,  Inc. ,  SO0 Second Avenue,  New York 17, N. Y. 

CHUaCH, HA,mY M., Coates ,  H e r f u r t h  & E n g l a n d ,  Consu l t i ng  Ac tua r i e s ,  
325 N o r t h  Lake,  P a s a d e n a ,  Calif .  

COAT~S, WILLIAM D., A s s i s t a n t  Supe r in t enden t ,  Assoc ia t ion  Group  Div. ,  
Con t inen t a l  C a s u a l t y  Company ,  310  S. Mich igan  Avenue,  
Ch icago  4, Ill. 

CONTE, JOSSPH P., Vice P r e s i d e n t  a n d  S e c r e t a r y  t Columbian  M u t u a l  
Life I n s u r a n c e  Company ,  305 Main  Street ,  B i n g h a m t o n ,  
N . Y .  

COPESTAKES, ARTHUR D., ASs i s t an t  Vice P re s iden t ,  A m e r i c a n  Mutual 
Liab i l i ty  l l l su r ance  Conllmny, Wakefield, Mass. 

CRAIG, ROBERT A., C a s u a l t y ,  F i re  & Mar ine  A c t u a r i a l  Dept.,  The  
T rave l e r s  I n s u r a n c e  Company ,  700 Main  Street ,  H a r t f o r d  
15, Conn.  

CRAWFORD, WILLIAM H., Vice P ros :den t  and  T r e a s u r e r ,  I n d u s t r i a l  In- 
demn i ty  Company ,  155 Sansome St ree t ,  San  F r a n c i s c o  4, 
Calif .  

CROFTS, GEOFFnEY, A c t u a r i a l  T r a i n i n g  Di rec tor ,  Occ iden ta l  Life In-  
su r ance  C o m p a n y  of Cal i forn ia ,  Box  ,o.101, Termina l  An-  
nex, Los Angeles  54, Calif .  

CuRR'f, ALAN C., A s s i s t a n t  Act tmry ,  S t a t e  F a r m  Mutua l  Auto  I n s u r -  
ance  Company ,  112 E. W a s h i n g t o n  Street ,  B looming ton ,  
Ill. 

DANIEL, C. M., Applied Sc ience  Represen ta t ive ,  I n t e r n a t i o n a l  Bus iness  
Mach ines  Co rpo ra t i on ,  2116 Grand ,  Des Moines 12, I owa  

DAVIS, .MALVIN E., Sen ior  Vice P res iden t  a n d  Chief  A c t u a r y ,  Metro-  
Po l i t an  Life I n s u r a n c e  Company ,  1 Madison  Avenue,  New 
York 10, N. ~. 

DESiELxO, JOSEPH J., A e l u a r y .  The  Homo I n s u r a n c e  Company ,  59 
Maiden Lane,  New York 8, N. Y. 

DORI~, STANLEY A.~ Assoc ia t e  A c t u a r y ,  New York S t a t e  I n s u r a n c e  
D e p a r t m e n t .  123 Wil l iam Street ,  New York 38, N. Y. 

D0WLING, WILLIAM F., P res iden t ,  Nymco Agency ,  Inc.,  150 F i f t h  
Avenue,  New York  11, N. Y. 

I)UROSE, STANLEY C., 5R., A s s i s t a n t  De~iuty Commiss ioner ,  Wiscons in  
I n s u r a n c e  D e p a r t m e n t ,  127 ~outh,  S t a t e  Capi tol ,  Madison  
2, Wis. 

EATON, KARL F., Cont ro l le r ,  Gmt ran t ee  M u t u a l  Life Company ,  8721 
I n d i a n  Hil ls  Drive ,  O m a h a  14, Neb. 

EOEa, FRANK A., (Re t i r ed ) ,  1119 P rospec t  Ridge,  H a d d o n  He igh t s ,  
N . J .  

EIILERT, DARRELL W., Assoc ia te  A c t u a r y ,  A l l s t a t e  I n s u r a n c e  Corn- 
puny,  7447 Skokie  Blvd., Skokie, Ill .  

EVE,N', CHARLES A., ..Te., T rave l e r s  I n s u r a n c e  Company ,  700 Ma in  
Street ,  H a r t f o r d  15, Conn.  

FELl)MAN, 5IARTIN F., Assoc ia te  A c t u a r y ,  l~ew York S t a t e  I n s u r a n c e  
D e p a r t m e n t ,  123  Wil l iam Street ,  New York 38, N. ~. 

FINKEL, DANIEL, Senior  S t a t i s t i c i an ,  The S t a t e  I n s u r a n c e  Fund ,  199 
C h u r c h  St ree t ,  New York 7, N. E. 
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Admi t t ed  

Nov. 16, 1956 

Nov. 16, 1923 

Nor .  21, 1952 

Nov.  19, 1954 

Nov. 15, 1962 

Nov. 1S, 1932 

Nov. 17. 1922 

Nov. 16, 1923 

Nov. 18, 1960 

Nov. 14, 1947 

Nov. 19, 1959 

Nov. 16, 1961 

Nov. 18, 1927 

Nov. 16, 1961 

Nov. 15, 1940 

Nov. 15, 1935 

Nov. 16, 1939 

Nov. 17, 1922 

Nov. 13, 1936 

Nov. 19, 1953 

Mar.  24, 1932 

Mar .  25, 1924 

Nov. 21, 1919 

Nov. 19, 1953 

Nov. 19, 1959 

Nov. 15, 1962 

Nov. 17, 1927 

A S S O C I A T E S  

Frr,AcK, PAUL R., Actuarial Assistant, General Accident Fire and Life 
Assurance Corporation, Ltd., 41,1 Walnut  Street, Phila- 
delphia, Pa.  

FLEMING, FRANK A., (Re t i r ed ) ,  e /o  M u t u a l  I n s u r a n c e  R a t i n g  Bn- 
reuu, 733 Th i rd  Avenue,  New York 17, N. Y. 

FRANKLIN, NATHAN M., A c t u a r y ,  The  Su re ty  Assoc ia t ion  of  Amer ica ,  
60 J o h n  Street ,  New York 38, N. Y. 

GAINES, NATHANIEL, Ot~ce o f  George B. Buck,  C o n s u l t i n g  A c t u a r y ,  60 
Worth  Street ,  New York 13, N. Y. 

GEItUNDO, LOUIS P.,  JR.. The  Trave le r s  I n s u r a n c e  ComlmUy , 700 Main 
Street ,  H a r t f o r d  15, Conn. 

GETMAN, RICHARD A., A s s i s t a n t  A c t u a r y ,  Life Dept . ,  The T rave l e r s  In- 
su r ance  Company ,  700 Main Street ,  H a r t f o r d  15, Conn. 

GiBson-, J .  p. ,  JR., 2970 L o r a t n  Road, San  MuTinG, Calif .  

GILDEA, JAMZS F., (Re t i r ed ) ,  236 N o t t  St reet ,  Wethersf le ld ,  Conn.  

GIbLESpII~, JAMES E., A c t u a r i a l  Ass i s t an t ,  C o n t i n e n t a l  C a s u a l t y  Com- 
pany,  310 S. M i c h i g a n  Avenue,  Chicago,  Ill. 

GINGER1", STANLEY, Vice P r e s i d e n t  & Assoc ia te  Actmtry ,  The Pruden-  
tial l n s n r a n e e  Co lnpany  of Amer ica ,  l ' rudc l l t i a l  P laza ,  
Newark  1, N. J. 

GOLD, MELVIN L ,  Consu l t i ng  A c t u a r y ,  29 Lakev lew Drive, Wes t  Orange ,  
N . J .  

GODLD, DOSaLO E., Senior  S t a t i s t i c i an .  The  S t a t e  I n s u r a n c e  F u n d ,  
199 C h u r c h  St ree t ,  New York 7, N. Y. 

GRnm¢, WALTER C., C o n s u l t i n g  A c t u a r y ,  W a i t e r  C. Green a n d  Asso- 
elates,  1405 S. M a i n  Street ,  Sa l t  L a k e  City,  Utah .  

GREENE, THOMAS A., A s s i s t a n t  Secre ta ry ,  A m e r i c a n  l i e - In su rance  
Company ,  99 J o h n  Street ,  New York 38, N. Y. 

GROSSMAN, ELI A., Vice P re s iden t ,  The G r e a t  E a s t e r n  Life I n s u r a n c e  
Company ,  1O D o r r a n e e  St., P rov idence  3, R. I. 

GUERTIN, ALFRED N., Ac t lmry ,  Amer ican  Life Conven t ion ,  230 N. Michi- 
gan  Avenue,  Ch icago  1, Ill. 

HAOEN, OLalr E., Me t ropo l i t an  Life I n s u r a n c e  C o m p a n y ,  1 Madison 
Avenue, New York 10, N. Y. 

HALL, HARTWELL L., (Re t i r ed ) ,  34 Lincoln  Avenue,  West  H a r t f o r d  7, 
Conn. 

IIAM, HUGH P., P r e s i d e n t  a n d  Genera l  Manager ,  The  Wes te rn  Assur-  
anco Company ,  40 Sco t t  Street .  T o r o n t o  1. Onta r io ,  C a n a d a  

HAP~C~, JOHN, A c t u a r y ,  H e a l t h  Service, Inc~, a n d  Medical  I n d e m n i t y  
of America, Inc., 200 N. Michigan Avenue, Chicago 1, Ill. 

HARRIS, SCOTT, Execu t ive  Vice P res iden t ,  Jo seph  F r o g g a t t  & Company ,  
Inc., 74 T r i n i t y  P lace ,  New York 6, N. Y. 

HART, WARD VAN B., 49 Robb lns  Drive, Wethers f le ld  9, Conn. 

HAYDON, GZ0R0S F., M a n a g e r  Emer i tus ,  Wiscons in  Compensa t ion  Rat- 
ing Bureau ,  623 N. 2nd  Street ,  Mi lwaukee  3, Wis. 

HEAD, GLEtCN 0. ,  Execu t ive  Vice Pres iden t ,  F i r s t  Inves to r s  Life In- 
su rance  Company ,  120 Wall  St reet ,  New York 5, N. Y. 

HICKMAN, JAMES C., A s s i s t a n t  Professor ,  D e p a r t m e n t  of Mathemat i c s ,  
Un ive r s i ty  of Iowa ,  Iowa  City,  Iowa 

HILLHOUSE, JERRY A., A s s l s t u n t  Su l )e r ln teudent .  R a t i n g  Division. 
S ta te  F a r m  M u t u a l  Aatonloht le  h l s u r a u c e  Company.  112 
E. W a s h i n g t o n  S t ree t ,  Bloomington ,  Ill. 

HIPP, GRAD7 H., (Re t i r ed) ,  216  P ine  F o r e s t  Drive,  Greenvil le ,  S. C. 
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Admi t t ed  
Nov. 16, 1961 

Nov. 19, 1929 

Nov. 18, 1921 

Nov. 15, 1962 

Nov. 21, 1930 

Nov. 21, 1919 

Nov. 21, ] 9 5 2  

Nov. 19, 1959 

Nov. 16, 1961 

Nov. 19, 1959 

Nov. 14, 1947 

Nov. 16, 1961 

Nov. 1S, 1925 

Nov. 16, 1961 

Mar .  24, 1927 

Nov. 16, 1956 

Nov. 13, 1936 

Nov. 16, 1961 

May 26, 1955 

Nov. 16, 1961 

Nov. 16, 1961 

Nov. 19, 1959 

Nov. 13, 1931 

Nov. 18, 1960 

A S S O C I A T E S  

HoaowxTz,  MILTON, P r i n c i p a l  A c t u a r y ,  The  S t a t e  I n s u r a n c e  F u n d ,  
199 Church Street, New York 7, N. Y. 

JACOBS, CARL N., Chairman of the Board, Hardware Mutual Casualty 
Company, Hardware Dealers Mutual Fire Insurance Com- 
pany & Sentry Life Insurance Company, 200 Strongs Ave- 
nue, Stevens Point., Wls. 

JI~NSEN, EDWARD S., A s s i s t a n t  Vice P re s iden t ,  Group  Dept . ,  Occidenta l  
L i fe  I n s u r a n c e  Company  of  Cal i forn ia ,  1151 S o u t h  Broad-  
w a y ,  Los  Angeles  55, Cal i f .  

JE.~'SEN, JAMES P.. A c t u a r i a l  Ass i s t an t ,  L ibe r ty  M u t u a l  I n s u r a n c e  
C o m p a n y ,  175 Berkeley St ree t ,  Bos ton  17, Mass .  

.TONES, H. LLOYD, (Re t i r ed) ,  9 Mid l and  Gardens ,  Bronxvl l le ,  N. Y. 

J0.~Es, LORiN0 D., (Re t i r ed) ,  64 R a y m o n d  Avenue,  Rockvl l le  Cent re ,  
L. I., N. Y. 

JONES, NATHAN F.,  Assoc ia te  A c t u a r y ,  The  P r u d e n t i a l  I n s u r a n c e  Com- 
p a n y  of Amer ica ,  P r u d e n t i a l  Plaza ,  N e w a r k  1, N. $. 

KROEKER, JOHN, Senior  Ac tua ry ,  D e p a r t m e n t  of I n s u r a n c e ,  O t t a w a  
S, On ta r io ,  Canada .  

I,ANG~, JEFFnEY T. Na t iona l  B u r e a u  of C a s u a l t y  U n d e r w r i t e r s ,  125 
Malden  Lane ,  New York 38, N. Y. 

LI~IOHT, ARTHUR S., A c t u a r i a l  Associa te ,  Met ropo l i t an  L i f e  I n s u r a n c e  
C o m p a n y ,  1 Madison  Avenue,  New York 10, N. Y. 

LUFKIN, ROBERT W., Office M a n a g e r ,  C r a f t s m a n  I n s u r a n c e  Company ,  
851 Boy l s ton  Street ,  Bos ton  16, Mass .  

~IAcGI~.~ITIE, W. JAMES, A c t u a r i a l  Ass i s t an t ,  C o n t i n e n t a l  C a s u a l t y  
C o m p a n y ,  310 S. Mich igan  Avenue,  Chicago 4, Ill. 

MALMUTH, JACOB ~T., C h i e f - - R a t i n g  Bureau ,  New York S t a t e  Insur -  
a n c e  D e p a r t m e n t ,  123 Wi l l i am Street ,  New York  38, N. Y. 

~IARGOLIS, DONALD R.. Ac tua r i a l  Ass i s t an t ,  I n s u r a n c e  C o m p a n y  of 
N o r t h  Amer ica ,  1600 A r c h  Street ,  P h i l a d e l p h i a  1, Pa .  

MARSH, CHAaLES V-R., (Re t i red) ,  125-56 Avenue  Sou th ,  St.  Pe te rs -  
burg ,  Fla .  

.~IATHWICK, LLOYD F., A s s i s t a n t  G r o u p  U n d e r w r i t i n g  M a n a g e r ,  Em- 
p loyers '  M u t u a l  of W a u s a u ,  4077 G r a n t  S t r e e t ,  Wausau ,  
Wls .  

MAYEI~ WILLIAM H., JR., Manager ,  Group  C o n t r a c t  B u r e a u ,  Metro-  
p o l i t a n  Life  I n s u r a n c e  Company ,  1 Madison Avenue,  New 
York  10, N. Y. 

MCCLURE, RICHARD D., A s s i s t a n t  Vice Pres iden t ,  A m e r i c a n  M u t u a l  
L iab i l i t y  I n s u r a n c e  C o m p a n y ,  Wakefield, Mass .  

McDONALD, ~ILTON G.. F i re  and  C a s u a l t y  A c t u a r y ,  D e p a r t m e n t  of 
B a n k i n g  a n d  In su rance ,  100 N a s h u a  S t ree t ,  Bos ton  14, 
Mass .  

MCINTOSH, KENNETH L., Manager ,  Lou i s i ana  R a t i n g  & F i re  Preven-  
t ion  Bureau ,  P. O. Box 60730, New Or leans  60, La. 

~IcLEAN, GEORC.E E., A c t u a r y ,  M a s s a c h u s e t t s  Hosp i t a l  Service, Inc., 
133 Federa l  Street ,  Bos ton  6, Mass.  

McNAMARA, DANIEL J., Secre ta ry ,  N a t i o n a l  B u r e a u  of C a s u a l t y  Under-  
wr i t e r s ,  125 Maiden Lane ,  New York 38, N. Y. 

MILLER, HENRY C., Comptrol ier ,  C a l i f o r n i a  S t a t e  C o m p e n s a t i o n  In su r .  
a n e e  F u n d ,  525 Golden Ga te  Avenue,  S a n  F r a n c i s c o  1, 
Cal i f .  

MILLEa, NICHOLAS F., JR., Ae tna  C a s u a l t y  a n d  Su re ty  Company ,  151 
F a r m i n g t o u  Avenue,  H a r t f o r d  15, Conn. 
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Admi t t ed  
Nov. 18, 1937 

Nov. 18, 1960 

Nov. 17, 1922 

May 25, 1923 

Nov. 16, 1961 

Nov. 22, 1957 

Nov. 16, 1961 

Nov. 15, 1935 

Oct. 27, 1916  

Nov. 1S, 1925 

Nov. 16, 1961 

May 23, 1919 

Nov. 19, 1926 

Nov. 16, 1961 

Nov. 20, 1924 

Nov. 14, :1947 

Nov. 19, 1929 

Nov. 17, 1920 

Nov. 23, 1928 

Nov. 17, 1922 

Nov. 15, 1962 

Nov. 13, 1936 

Nov. 15, 1918 

Nov. 18, 1960 

Nov. 1S, 1960 

Nov. 19, 1932 

A S S O C I A T E S  

MINOIL EOUARD H.,  Associa te  A c t u a r y ,  Met ropo l i t an  Life  Insura.Rce 
Company ,  1 Madison Avenue,  New X2ork 10, N. Y. 

MOItNBLATT, ARNOLD S., A c t u a r i a l  Ass i s t an t ,  Conso l ida ted  Mutua l  
I n s u r a n c e  Company,  345 A d a m s  Street ,  .Brooklyn 1, N. k'. 

MONTC0~RY, 3"URN C., (Re t i r ed) ,  165 Wes te rve l t  Avenue,  Tenafly,  
N. J .  

MOORE, JOSEPH P., 115 St. Ca the r ine  Road,  0 u t r e m o n t ,  Quebec,  C a n a d a  

Moss ,  ROBERT G.. A c t u a r y .  Marsh  & McLennan ,  Inc., 506 Ol ive  Street ,  
St. Lou i s  1, Me. 

Muln,  Josm,]z  M.. Genera l  Manager ,  M u t u a l  I n s u r a n c e  A d v i s o r y  Asso- 
c ia t ion  & Mutual  I n s u r a n c e  R a t i n g  Bureau ,  733 Th i rd  
Avenue,  New York 17, N. 3_'. 

NELSON, ROLAND E.,  Associa te  A c t u a r y ,  S t a t e  F a r m  Life a n d  Accident  
A s s u r a n c e  Company ,  112 E. W a s h i n g t o n  Street ,  Blooming-  
ton, Ill .  

NELSON, S. TYLER, C a s u a l t y  Divis ion M a n a g e r ,  Amer i can  As ' r i cu l tu ra l  
Mutua l  I n s u r a n c e  Company ,  Room 2300 M e r c h a n d i s e  Mart, 
Chicago  54, Ill. 

NI~WELh, WILLIAM, (Re t i r ed) ,  1225 P a r k  Avenue,  New York 28, N. Y. 

NICHOLSON, EARL H.,  A c t u a r y  and  D e p u t y  I n s u r a n c e  Commiss ioner ,  
Nevada  I n s u r a n c e  D e p a r t m e n t ,  Carson  City,  NewtOn 

OIEN, ROBERT G., D a t a  P roces s ing  App l i ca t ions  M a n a g e r ,  Mutua l  
Service I n s u r a n c e  Company ,  1919 Univers i ty  Avenue,  St.  
Pau l  4, Minn. 

OTTO, WALTER E., C h a i r m a n  of the  Board ,  Michigan  M u t u a l  L iab i l i ty  
C o m p a n y ,  28 W. A d a m s  Avenue,  De t ro i t  26, Mich.  

OVERHOL~I~R, DONALD 5f., Office of George B. Buck, C o n s u l t i n g  Actuary, 
60 W o r t h  Street ,  New York 13, N. Y. 

PE~L, JERALO P., A c t u a r y ,  S0cur i ty  M u t u a l  C a s u a l t y  C o m p a n y ,  30:) 
West  J a c k s o n  Blvd.. Chicago  6, III. 

PENNOCK, RICHARD M., (Re t i red) ,  12 E. Lodges  Lane ,  B a l a - C y n w y d ,  Pa.  

Pmutv,  ROBERT C., Execu t ive  Vice P res iden t .  S t a t e  F a r m  Life In- 
s u r a n c e  Company,  112 E. W a s h i n g t o n  Street ,  Blooming-  
ton, Ill. 

PHILLIPS, JO~N H., (Re t i red) ,  915 S teuben  Street ,  Wausau ,  Wis. 

PIKlg, MORRIS, (Re t i r ed ) ,  531 E a s t  20 th  Street ,  New York, N. Y. 

PIP~R, KENNETH B., Vice Pres iden t ,  P r o v i d e n t  Life a n d  Acc iden t  In-  
s u r a n c e  Company ,  F o u n t a i n  Square ,  C h a t t a n o o g a  2, Tenn.  

POORMAN, WILLIAM F.,  P res iden t ,  C e n t r a l  Life  A s s u r a n c e  Company ,  
Box 1555,  Des Molnes, Iowa .  

PORTERMAIN, NSILL W.~ A c t u a r i a l  Ass i s t an t ,  ~[lltUa] Service I n s u r a n c e  
C o m p a n y ,  1919 Un ive r s i t y  Avenue,  St. Pau l  4, Minn.  

POTOI~SKY, SYLVIA, Senior  A c t u a r y ,  The  S t a t e  I n s u r a n c e  F u n d ,  199 
C h u r c h  St ree t ,  New York 7, N. Y. 

RAYWID, JOSEPH, Vice Pres ident .  W o o d w a r d  and  Fondi l le r ,  Inc.,  420 
Madison  Avenue,  New York 17, N. Y. 

RICCARnO, 3"OS~PH IF., 3"n., Actuarial  Dept.,  Aetna  C a s u a l t y  a n d  Sure ty  
C o m p a n y  & S t a n d a r d  F i r e  I n s u r a n c e  Company ,  151 F a r m -  
lng ton  Avenue,  H a r t f o r d  15, Conn.  

RICHARDS, HARRY R., Chief  Superv isor ,  The  Trave le r s  I n s u r a n c e  Com- 
pany,  700 Main Street ,  H a r t f o r d  15, Conn. 

RICHARDSON, HARRY F., (Retired), Seven Oaks, Bozman, Md. 
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Admi t t ed  
Nov.  19, 1953 

Nov.  16, 1961 

Nov. 18, 1960 

Nov. 18, 1932 

Nov. 15, 1962 

Nov. 18, 1960 

Nov. 19, 1959 

Nov. 18, 1927 

Nov. 14, 1958 

Nov.  16, 1923 

Nov. 14, 1947 

Nov. 16, 1961 

Nov. 14, 1958 

Nov. 22, 1957 

Nov. 19, 1954 

Nov.  14. 1947 

Nov. 20, 1930 

Nov.  22, 1957 

Nov. 20, 1924 

Nov. 15, 1962 

Nov. 19, 1926 

Nov. 18, 1925 

Nov. 15, 1918 
Nov. 19, 1959 

Nov. 20, 1924 

Nov. 16, 1956 

ASSOCIATES 

RICI~MOND, OWEN D., Controller. Business Men's Assurance Company, 
215 Pershing Road, Kansas Clty 41, Mo. 

RIDDLESWORTH. WILLIAM A,~ Actunr i a l  Division,  Ae tna  Casua l ty  a n d  
Sure ty  Company ,  & S t a n d a r d  F i r e  I n s u r a n c e  Company ,  
151 F a r m i n g t o n  Avenue,  H a r t f o r d  15, Conn. 

RIPANDELLI JOHN S., C o n s u l t i n g  A c t u a r y ,  Lewis  S t a t e  Bank  Bldg. ,  
~No. 13, Ta l l ahas see ,  F la .  

ROB~RTS, JAMES, A., Group Statlstlclao, The Travelers Insurance Com- 
pany, 700 Main Street, Hartford 15, Conn. 

ROOD, HENRY F., Senior Vice President, Lincoln Natlonal Life In- 
surance Cnmpany, ]301-27 South Harrison Street, Fort 
Wayne,  I n d i a n a .  

ROT~, RICHARD J.. Vice P res iden t ,  The T r a v e l e r s  Resea rch  Ccnter ,  
Inc.. 650 Muin Btreet ,  H a r t f o r d  3, Conn.  

ROX'ER, ALAN F., A c t u a r y ,  I n s u r a n c e  Dept.,  C o m m o n w e a l t h  of Penn-  
sy lvan ia ,  N o r t h  Office Bldg.,  S t a t e  Capi tol ,  H a r r i s b u r g ,  Pa .  

SARASON, HARRY ~[., ~ i ; Iuaghlg  A c t u a r y  W o o d w a r d  a n d  Fondl l le r ,  
Inc., 3625 W. 6 th  Street ,  Los Angeles  5, C a l f .  

SARNOFZ, PAUL E. Assoc ia te  A c t u a r i a l  Di rec tor ,  P r u d e n t i a l  I n s u r a n c e  
Company  of Amer ica ,  P r u d e n t i a l  P l aza ,  N e w a r k  1, N. 2. 

SAW~'ER, ARTHUR, (Re t i r ed ) ,  13751 St. A n d r e w s  Drive,  Leisure  World ,  
Apt .  1-I, Seal Beach,  Calif .  

SCAMMON, LAWRENCE W., Manage r ,  M a s s a c h u s e t t s  Automobi le  R a t i n g  
& Acc iden t  P r e v e n t i o n  Bureau ,  M a s s a c h u s e t t s  W o r k m e n ' s  
Compensa t ion  R a t i n g  & Inspec t ion  Bureau ,  & M a s s a c h u s e t t s  
Motor  Vehicle Ass igned  Risk P lan ,  89 B r o a d  Street ,  Boston,  
Mass. 

SCHEIBEL, JEROME A. 9 Act l l a ry ,  Wisconsin  I n s u r a n c e  Departme.nt ,  
S t a t e  Capitol ,  Madison 2, Wis. 

SCHLENZ, ,]'OLIN W., Sen io r  Vice P r e s i d e n t  a n d  A c t u a r y ,  Fede ra l  L i fe  
a n d  Casua l ty  Conlpuuy, Woh 'e r i ne -Fede ra l  Tower,  B a t t l e  
Creek, Mich. 

SC}-INEIKER, HENRY C., A s s i s t a n t  Ac tua ry ,  The  H o m e  I n s u r a n c e  Com- 
pany ,  59 Maiden  Lane ,  New York 38, N. Y. 

SCHULMAN, JUSTIN, 5 lu themut ie iun .  C o m p u t e r  Sciences, Eog iuee r s  
Hill ,  P la inv iew.  L. I., N. Y. 

SCHWARTZ, MAX J., P r i n c i p a l  A c t u a r y ,  New York S t a t e  I n s u r a n c e  De- 
p a r t m e n t ,  324 S t a t e  Street ,  A l b a n y  10, N. Y. 

SEVILLA, EXEQUIEL S., P res iden t ,  M a n a g e r  a n d  A c t u a r y ,  Na t iona l  Life  
I n s u r a n c e  C o m p a n y  of the  Ph i l ipp ines ,  R e g i n a  Bldg.,  P.O. 
Box 2056, Mant i s ,  Phi l ippines .  

SHAVER, C. OTIS, A c t u a r y ,  Na t ionwide  M u t u a l  F i r e  I n s u r a n c e  Corn- 
prosy, 246 N. H i g h  Street ,  Co lumbus  16, Ohio.  

SHEPPARD, NORRIS E., P r o f e s s o r  of Ma the ma t i c s ,  Un ive r s i t y  of Toron to ,  
To ron to  5, C a n a d a .  

SMITH, EDWARD R., A c t u a r i a l  Depa r tmen t ,  H a r t f o r d  I n s u r a n c e  Group ,  
690 Asyhuu Avenue,  H a r t f o r d  15, Conn.  

SO~RWLLE.  WH,LIAM F.,  (Re t i r ed) ,  125S St.  Lou is  Avenue, Exce l s io r  
Spr ings ,  Mo. 

SOMMER, ARMAND, Vice P re s iden t ,  C o n t i n e n t a l  C a s u a l t y  Company ,  
T r a n s p o r t a t i o n  I n s u r a n c e  C o m p a n y  & Uni ted  S t a t e s  Life 
I n s u r a n c e  C o m p a n y ,  310 8. M i c h i g a n  Avenue,  Chicago  4. 
Ill. 

SPENCER, HAROLD S., (Re t i r ed ) ,  8 Chelsea Lane ,  Wes t  H a r t f o r d ,  Conn.  
STEINI.IAU8, HENRY W., P a r t n e r .  Smlck a n d  S te inhaus .  Consu l t i ng  

Actnar ies ,  135 E. 42rid Street ,  New York 17, N. Y. 
STELLWAOEN, HERBERT P. ,  Execu t ive  Vice P r e s i d e n t ,  I n s u r a n c e  Com- 

p a n y  of N o r t h  Amer ica ,  1600 A r c h  St ree t ,  P h i l a d e l p h i a  1. 
Pa .  

STERN', PHILIPP g . ,  A c t u a r y ,  Mutua l  I n s u r a n c e  R a t i n g  Bureau ,  733 
T h i r d  Avenue,  New York 17, N. Y. 
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Admi t t ed  
Nov. 19, 1959 

Nov. 16, 1923 

Nov. 19, 1959 

Nov. 21, 1930 

Nov. 15, 1962 

Nov. 21, 1919 

Nov. 20, 1924 

Nov. 14, 1958 

Nov. 15, 1962 

Nov. 19, 1959 

Nov. 18, 1932 

Nov. 18, 1925 

Nov. 21. 1930 

Nov. 18, 1927 

Nov. 19, 194S 

Nov. 19, 1954 

Nov. 16, ] 939  

Oct. 22, 1915 

Nov. 18, 1937 

Nov. 18, 1927 

Nov. 17, 1950 

Nov. 22, 1934 

Nov. 16, 1956 

Nov. 18, 1925 

May 5, 1961 

A S S O C I A T E S  

ST~VSNS, WALDO A., Actuary ,  Massachuset t s  Automobi le  Rat ing  and 
Accident  Prevent ion Bureau & Massachuset t s  Workmen's  
Compensa t ion  R a t i n g  a n d  Inspec t ion  Bureau ,  89 Broad  
Street ,  Boston,  Mass.  

STOKE, KSNDRICK, A c t u a r y ,  Mich igan  Mutua l  L iab i l i t y  C o m p a n y ,  28 
W. A d a m s  Avenue,  De t ro i t  26, Mich. 

STRUC, EMIL J'., A s s i s t a n t  A c t u a r y ,  M a s s a c h u s e t t s  Hosp i t a l  Service, 
Inc., 133 Fede ra l  Street ,  Bos ton  6, Mass .  

SULLIVAS, WALTER F.,  A c t u a r y ,  Ca l i fo rn ia  S t a t e  C o m p e n s a t i o n  Insur -  
ance  F u n d ,  525 Golden G a t e  Avenue ,  San F r a n c i s c o  1, 
Calif ,  

SWITZER. VERN0X J., Supe r in t enden t ,  R a t i n g  Division,  S t a t e  F a r m  
Mutua l  Automobi le  In su rance  Company ,  112 E. Wash ing-  
ton Street ,  B loomington ,  Ill. 

TRENCH, FREDERICK H., T r e a s u r e r ,  Ut ica  Mutua l  I n s u r a n c e  C o m p a n y ,  
P.O. Box 530, U t i ca  1, N. Y. 

UHL, ~I. ELIZABETH, Na t iona l  Bureau  of C a s u a l t y  Unde rwr i t e r s ,  60 
J o h n  Street ,  New York 38, N. Y. 

VAN CLmAVS, MARVIN E., Chief,  Ra t e  DIE., Wiscons in  I n s u r a n c e  Del~art- 
ment ,  113 South,  S t a t e  Capl to l ,  Mad i son  2, Wis. 

~'ERHAGE, P.tt;L A.. A c t u a r i a l  Ana lys t ,  H a r d w a r e  Mutua l  C a s u a l t y  & 
H a r d w a r e  Dealers  Mutual  F i re  I n s u r a n c e  Company ,  200 
S t rongs  Avenue,  S tevens  Po in t ,  Wis. 

WEBER, DONALD C., A s s i s t a n t  P ro fe s so r  of M a t h e m a t i c s ,  Wiscons in  
S ta t e  College a n d  In s t i t u t e  of Technology ,  P la t tev i l le ,  Wis. 

WEINSTEIN, ~IAX S., A c t u a r y ,  New York S ta t e  Employees '  R e t i r e m e n t  
System,  90 S. S w a n  Street ,  A l b a n y  1, N. Y. 

W~LLMA~, ALEX C., Senior  Vice Pres iden t ,  P r o t e c t i v e  Life  I n s u r a n c e  
Company ,  B i r m i n g h a m ,  Ala.  

WSLLS, WALTER I., Second Vice Pres iden t ,  S t a t e  M u t u a l  L i fe  Assur-  
ance  C o m p a n y  of  America ,  440 L inco ln  Street ,  Worces te r ,  
Mass.  

WHITBREAD, F. G., A s s i s t a n t  Vice P res iden t ,  L inco ln  N a t i o n a l  Life 
Insurance Company, 1301-27 S. H a r r i s o n  Street ,  For t  
Wayne ,  Ind.  

WIIXTE. AUBRE~'. Vice P r e s i d e n t  aDd Chief  A c t u a r y .  Os the imer  a n d  
Coral)any, Inc., 1510 C h e s t n u t  St., P h i l a d e l p h i a  2, Pa.  

WILLIAMS, DEWEY G.. A s s i s t a n t  Sec re ta ry ,  Texas  Employe r s  Insu r -  
ance  Associa t ion ,  P.  O. Box 2759, D a l l a s  21, Texas.  

~VITTLAKF], J. CLARKE, Vice Pres iden t .  Bus iness  Men ' s  A s s u r a n c e  Com- 
pany,  B.M.A. Bldg.,  K a n s a s  Ci ty  10, 51o. 

WOOD, DONALD M., P a r t n e r ,  Chi lds  & Wood, 175 W. J a c k s o n  Boulevard ,  
Chicago  4, Ill. 

WOOD, DONALD M., JR.. P a r t n e r ,  Chl lds  & Wood,  175 W. J a c k s o n  
Boulevard ,  Ch icago  4, Ill. 

WOOD, MILTON J.,  Vice P r e s i d e n t  and  A c t u a r y ,  Life,  Acc ident  & Group  
A c t u a r i a l  Dept.,  The  T rave l e r s  I n s u r a n c e  Company ,  700 
Main Street ,  H a r t f o r d  15. Conn.  

W00DDY, JOHN C., A c t u a r y ,  N o r t h  Amer ican  R e a s s u r a n c e  C o m p a n y ,  161 
E. 42nd  Street ,  New York 17, N. Y. 

WOODWARD, BARBARA H., A s s i s t a n t  S e c r e t a r y  a n d  Regiona l  Genera l  
Counsel,  The Reuben H. Donnel ley  Corpo ra t ion ,  466 Lex- 
ing ton  Avenue,  New York 17, N. Y. 

W00Dn'ORTH. JA.~IES H., A s s i s t a n t  Sec re ta ry ,  H a r t f o r d  Accident  & 
I n d e m n i t y  C o m p a n y ,  690 AsylRm Avenue,  H a r t f o r d  15, 
Conn. 

W00LERY, JAMES M., Vice P r e s i d e n t - A c t u a r y ,  Occ iden ta l  L i fe  Insu r -  
ance  C o m p a n y  of Nor th  Caro l ina ,  Cameron  Village, 
Raleigh, N. C. 

YOUNG, ROBERT G.. Ass i s t an t  Vice P res iden t ,  Mich igan  M u t u a l  L iab i l i ty  
Company ,  28 We.st Adams,  Detroit  26, Mich. 
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STUDENTS 

This  l i s t  inchldes  those, no t  ye t  Assoc ia tes  of the  CAS. who have  received 
credi t  w i t h i n  the  l a s t  3 y e a r s  fo r  one or more  p a r t s  of the  Assoe ia tesh lp  ex- 
a m i n a t i o n s .  Unless  ind ica ted  by the symbol  " F " ,  the  ind ica ted  p a r t s  c redi ted  
a re  for  t h e  Assoc ia tesh lp  examina t i ons .  

ABBE£, VVILLIA~I P., U. S. F ide l i t y  & G u a r a n t y  Co., B a l t i m o r e  3, Md. (I, I Ia ,  I I I a )  

ADELSTEIN, VICTOR A., 70 L a y m a n  Boa(l, West  Hur t for ( i ,  Conn. (I) 

ALLEN, PARK W., I I ,  Bowdoin  College, Brunswick ,  Me. ( I Iu)  

AMINOV. ~IICHAEL ~l.. Mu tua l  I n s u r a n c e  Advisory  k s soc l a t i on ,  733 3rd  Avenue,  
New York 17, N. Y. (I) 

I~ACHER. "~VILLIAM C., Employe r s  Mu tua l s  of ~Vausau, W a usau ,  ~ ' i s .  (I)  

BACHMAN, DAV~U F.,  L u m b c r m e a s  M u t u a l  C a s u a l t y  Co., Chicago  40. Ill. (1) 

BAIN~, MOUTON B., 12S Avenue  N, Brook lyn  30, N. Y. (I, II ,  l l l a )  

BANDES. STEPHEN, Mutua l  I n s u r a n c e  R a t i n g  Bureau ,  New York, N. Y. ( I l a )  

BARTtK, ROnERT F.,  743 C o u n t r y s i d e  I:ligltway, Mnndele tn ,  Ill. (I, II ,  I I Ib )  

BATISTA, SAMUEL, l ' u e r t o  Rico In sm 'ance  Dept.,  San tu ree ,  P.  ~.  (I, l i b ,  I I I a )  

B A ~ W A n T ,  NEAL L., 224 Ramsey .  S t i l lwa te r ,  Okla. ( l )  

BAUn, JA~IE.S G., U. S. F ide l i ty  & Gm~ran ty  Co., Ba l t imore  3. Md. (I, I I )  

BEARDSLEY. CHARLES hi., Seenr i ty  Life & T r u s t  Co., 'Winstnn-Salem. N. C. (I, 
II, I I I )  

BELL, ALLAN A., Aetmt  C a s u a l t y  & Su re ty  Co., I . l a r t ford  15, Conn. (I,  l I ,  I I I )  

BELL, I:[ERBEItT, Peer less  Ins., Co., New York 38, N. 52. ( IIa ,  I II ,  IF)  

BLAH,~, JA.~tF.S M., JR., C o n t i n e n t a l  C a s u a l t y  Co., Chicago 4, Ill. (I. ] I n )  

BLAND, ~VILLIAM H.. The T r a v e l e r s  I n s u r a n c e  Co., t t a r t f o r d  15, Conn. ( l i d ,  I l i a )  

BOCHICHIO. LOUIS R., 414 S. 4 th  Street ,  B rook lyn  11. N. Y. ( l i d )  

BOO.liE, JAMES L., Con t inen ta l  C a s u a l t y  Co., Chicago  4. Ill. ( I I a )  

BR,tDFO[,:I), JOHN" A., C o n t i n e n t a l  C a s u a l t y  Co., Ch icago  4, Ill. (I, I Ia ,  I l l )  

[*,nEWER, T{ICHARD T., N a t i o n a l  B n r e a u  of C a s u a l t y  Umlerwr i t e r s ,  New York 38, 
N. Y. ( i H )  

BRIAN, ROBERT A.. T rave l e r s  Ins.  Co., H a r t f o r d  15, Conn, (I, l id ,  II1)  

BnowN, L.'~WRENCE E.. JR., 531 Glenmoor ,  .East L a n s i n g ,  Mich. (I) 

BROWN. WILLIAM ~'. ,  Ji:., L ibe r t y  Muttml  Ins. Co., Bos ton  17, _Mass. (I. l l a ,  
I l i a ,  IV) 

BURKE, JOSEPH P., 873 N. LaSa l l e  Street ,  Chicago,  Ill. ( l )  

BURNEY. CHARLES T., T r a n s p o r t a t i o n  I n s u r a n c e  R a t i n g  Bureau ,  Chicago 4, Ill. 
( l l t b ,  IV, IF )  

BURNS, ~'ILL|AXt O., S t a t e  F a r m  Life Ins .  Co.. B looming ton ,  III. (I, 1I, 1II)  

CAPSAI. IS, JOHN, 28-07 D i t m a r s  Blvd., As to r i a  5, N. Y. ( I I I )  

CARLSON, I:~DWlN A., 3 Ames St ree t ,  Cambr idge  39, Mass.  (I) 

CASSEL, DOYT L., 79 Reda r  Drive,  Seherervi l le ,  Ind.  (I, II)  

CENTER. ALDEN C., Amer i can  M u t u a l  L iab i l i ty  I n s u r a n c e  Co., Wakefield,  5Iass.  
( I I I b )  

CHANG, YUAN, T rave l e r s  I n s u r a n c e  Co., H a r t f o r d  15, Conn. (I, l I ,  l I I )  
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CHA0, BEATRICE, 105-25 fiTth Avenue, Fores t  Hi l l s  75, N. Y. (I,  I I I a )  

CfMA, AU.6USTrN, Alls ta te  Ins. Co., Skokle, Ill .  (I, I I ,  I I I a ,  IV) 

CLEanY, JAMES P., Aetna  C a s u a l t y  & Surety  Co., Ha r t fo rd  15, Conn. ( I I a )  

CooK, CHARLES F., 2010 Fa t r l and  Avenue, Bethlehem, Pa., ( l I a ,  I I I a )  

CORCOaAN, J'AMES C., .American Motor i s t s  Ins.  Co., Chicago 40, Ill .  ( I I I ,  IV, IF} 

COVITZ, BuaToN, American Mutua l  Liab i l i ty  Ins, Co., Wakefield, Mass. ( I )  

CaM:c, JASON, 1232 Union Commerce Bhlg., Cleveland, Ohio (IIIb,  IV) 

CRANDAL5, WILLIAM H., Old Lake  Shore Road, R. D. 1, Lakevtew, N. Y. (I,  I Ia ,  
I I I ,  IV, IF,  I I I F )  

DAH~fV,, ORVAL E., S ta te  Fa rm Mutual  Automobile  Ins. Co., Bloomington,  Ill. 
(I, I I ,  I I I b )  

DAVIOSON, WILLIAM G., Al l s t a te  Insu rance  Co., Skokie, I11. ( l I Ib )  

DAVIS, REX C., Hardware  Mutua l  Casua l ty  Co., S tevens  Point,  Wls. ( I )  

DEBOLT, ROBERT E., S ta te  Automobi le  Mutual  Ins. Co., Columbus 16, Ohio (1) 

DENISS0FF, BASILE A., Con t inen ta l  Casua l ty  Co., Chicago 4, 'Ill. (I)  

DOMINQUEZ, SALVADOR, Nat ional  Bureau of Casua l ty  Undwrs.,  New ~ o r k  38, 
N. Y. ( I )  

DOTCHIN, LESLIE W., JR., 41 Woodland St., Wethersflehl 9, Conn. ( I )  

DOUGLAS, DEBORAH, Grea t  Amer ican  Ins. Co., New York 3S, N. Y. (I)  

DUNHA~t, GOttDON B., Cont inen ta l  Casua l ty  Co., Chicago 4, Ill. (I, II ,  I I I a )  

DUAl'iN6, DONALD L., Zurich Ins. Co., Chicago 6, Ill.  ('I, 'IIa) 

DU.~NI.~( L MABnELLE R., 608-C N. Broadway,  Lombard,  Ill. (I, ' l ib) 

DmtKX.~, SAUTES H., Wolfe, Corcoran & Linder,  New York 38, N. X. (I, I I ,  I I I b )  

Dwx'ER, JoItN T., Cont inenta l  C a s u a l t y  Co., Chicago 4, 'Ill. (I, 'lib, II 'I) 

EDWARDS, RANDOLPIff J., U. S. F i d e l i t y  & Guaran ty  Co., Ba l t imore  3, Aid. ( I I I a )  

E'YERS, ROBERT G., I I~rdware  Mutua l  Casua l ty  Co., Stevens  Point,  Wls. (I, I H a )  

FAnna, .lA~tES A., Travelers  Ins. Co., Har t fo rd  15, Conn. ( I I a )  

FOND, HARVEY, Liberty Mutual  'Ins. Co., New Castle,  Pa.  ( I )  

FORKER, DAWB C., Travelers  Inc. Co., Har t fo rd  15, Conn. (I, I lb ,  I l i a )  

FOWLER, DAVlB B., 24 Wester ly  Terrace,  E a s t  Har t ford ,  Conn. (I, I Ib)  

FAANKOVICH, ERNEST, Nat ional  Associat ion of Independent  Insurers ,  Chicago 3, 
111. ( i )  

FULTON, CLYDB B., JR., Graeey Road, Canton, Conn. ( I )  

GALSON, S. P., Nat ional  Bureau of Casual ty  Underwr i te r s ,  New York 38, N. Y. 
( H I )  

GAnnETT, SANtmA B., Insurance  Co., of North America, Ph i l ade lph ia  1, Pa. (I,  l i b )  

GIBSON, JOHN A.. I I I ,  Trave lers  'Ins. Co., Har t fo rd  15, Conn. (I,  I I I )  

GLASS, ANNE, 935 Melrose Avenue, Ph i lade lph ia  26, Pa.  ( I )  

GOLDBEaC, SARAH, New York S ta te  Insurance  Dept., New York 38, N. Y. (I,  I I I )  

GOLDMAN, ROBERT, 1534 Stevens St., Phi ladelphia ,  Pa.  (I ,  I I a )  

GItEGORY, R. SCOTT, Rt. 1 Box 501, Vashon, Wash ing ton  ( I )  

GROENEVELO, RICHARV A., Liber ty  Mutua l  Ins.  Co., Boston,  Mass. ( I )  

HA.~i.~xua, S[ONE~" M., 1570 Dutch Broadway,  Ehnont ,  N. Y. (II,  I I l ,  IV) 
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HANSEN, I=[ANS C., 451  W. Mifflin, Madison ,  Wis. (I) 

HANSON, ]=[. DONALD, Con t inen t a l  Cns. Co., Ch icago  4, :Ill. "(I, II, I H a )  

HARTMAN, DAVID G., 930 Wesley Ave., E v a n s t o n ,  IB. (I)  

HARTMANN, KENNETH R., Con t inen ta l  Cus. Co., Chicago 4, :Ill. ( l )  

lqEBMAN, P. LEE, S t a t e  F a r m  Ma{unl Automobi le  Ins. Co., B looming ton .  :Ill. ( I t ,  
1H,  IV) 

HIGh;INS, JACK T., E m p l o y e r s  Casua l ty  Co., Dallas,  Texas  (I)  

HINDES, WALTER E.,  The  F u n d  I n s u r a n c e  Cos., San F ranc i sco .  Calif.  (I) 

HOLT, WILLIA.~I T., T rave l e r s  : insurance  Co., : i ta r t ford  :15, Conn .  (I) 

HONEBEIN. CARLTON W.~ Na t iona l  B u r e a u  of C a s u a l t y  Unde rwr i t e r s .  New York 
3S, N. Y. (I, H a ,  I l l )  

HULL, LAURX" G., 35 F o r e s t  Drive,  Newlng ton ,  Conn.  (I) 

HUN~I'ER, JOHN R., JIt., A t l a n t i c  M u t u a l  Ins.  Co., New York 5, N. Y. ( I I I a )  

:IRWIN, RODNE¥ L., Na t i onwide  Mutua l  Ins.  Co., Columbus  1G, Ohio (I)  

KAMINOF.~, HABTE~, Grea t  Amer ican  Ins .  Co., New York 3S, N. Y. I l i a ,  H l a )  

KEMBLE, JAMES W., F a r m  B u r e a u  IllS. Cos., Des Moines S, :iowa (I, II ,  I l l )  

KENNEDY, ROY H., U. 5. F ide l i ty  & G u a r a n t y  Co., Ba l t imore  3, Md. (1) 

KENNEnY, THO3tAS A., 616 West  1(;5 S t ree t ,  New York 32, N. Y. (I) 

KILBOIIP, NE, FREnEItlCK W., 4627 , lessica Drive,  Los Angeles  65. Calif .  (I. I I a )  

KIM, BYONO W., C rop -Ha i l  ins .  A c t u a r i a l  Assn.,  Chicago 6, Ill. ( l l b )  

LANGE, JULIAN E., 1476 O r c h a r d  Te r r ace ,  Hi l ls ide  5, New J e r s e y  ( l )  

I.~RSON, ROBERT M., N e b r a s k a  D e p a r t m e n t  of Insurance ,  Lincoln .  Nebraska  ( I )  

LEINWAND, HENRY, 144-41 Roosevel t  Ave.,  F l a s h i n g  54, N. Y. ( l l l n )  

LESLIE, WILLIAM ]l . ,  6 Whipple  Ave., C r a n s t o n ,  R. L (L I1) 

~EVIN, JOSEPII W., S te re  F a r m  Fire  & C a s u a l t y  Co., I : loominglon,  Ill. (1) 

LEVis, JA~iES J., Lumbern lens  Mutua l  Cas.  Co., Chicago 40, Ill. (IV) 

LEwis ,  ANTHONX" L., Con t inen ta l  Cas. Co., Chicago 40, Ill. ( i )  

LINQt;ANTI, AUOUST J., 3260 P e r r y  Ave., Bronx (;7, N. Y. (I.  :iIa, I l i a )  

LOFGI~.EN, PAUL G., L ibe r ty  Mu[ua l  Ins.  Co., Bos ton  :i7, Mass .  ( I IIb,  IV) 

LOB.MAN, WALTER E., :i:I[. Fede ra t ed  Mutua l  In~plement & H a r d w a r e  Ills. Co., 
Owa tonna ,  Minn.  ( l ib ,  I l I ,  :IV) 

LowE, R0~mtl '  F., F i r e m a n ' s  Fund  Ins .  Co., San  F ranc i s co  20, Calif.  (L :lib) 

McBIRNEY, BRUCE H., 629 S. Spr ing  St. ,  Los Angeles  14, Calif .  ( l l a ,  IV, IF)  

MCCLINTOCK, JOHN S., T rave le r s  :ins. Co., H a r t f o r d  15, Conn.  (I, ] I a ,  I l l )  

McDoNALD, CHARLES, Texas  E m p l o y e r s '  I n s u r a n c e  Assn.,  Da l las  21, Texas  ( I I ,  
I l l ,  IV) 

MAIDANICK, CHARt,KS I., 5234 S. Dt*rchester  Ave., Chicago  15. :ill. (I, II, I l i a )  

MASTERSON, WILLIAM E., JR., Wesleyan  Univers i ty ,  Middle town,  Conn.  (I I I )  

~:IATTHEWS, JOHN L., The E m p l o y e r s '  Group  of  Ias .  Cos., Boston 7, Mass. (:i) 

MERTES, ROBERT A., 5235 Pensaco la ,  Chicago,  Ill. (I, l i a )  

MILLER, DANA E., Na t iona l  Bureau  o f  C a s u a l t y  Unde rwr i t e r s ,  New York 3S. N. Y. 
(I) 
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~',IILLER, PAUl, V., Employers  Reinsurance  Corp., Kansas  City, Mo. ( I I f ,  IV, IF)  

•IILSOP, ALLAN C., 285 Maple Rd., Springfield, Mass. ( I )  

MOKR0S, BERTRAM F.. Al l s ta te  Ins. Co., Menlo Park,  Calif. (I, II ,  I I I a )  

~Ioaa[sox,  D. IAN, U. S. F ide l i ty  & G u a r a n t y  Co., Ba l thnore  3, bid. (I, II ,  I I ] ,  

I IF )  

MULVltI~Lr,, I~'m~NClS X., Cont inenta l  Cas. Co., Chicago 4, Ill .  (I, I I a )  

~IUNIZ, ROBERT 5[.. Nat ional  Bureau of Casua l ty  Underwr i te r s ,  New York 38, 
N. Y. (I, II ,  I I l )  

MURRAY, EBWARD R., 5927 Ridge Ave., Berkeley,  Ill. (I, I I )  

NAF~'ZlGEn..IOSEP~ V., S ta te  F a r m  Mutua l  Automobile Ins. Co., Bloomington. 
Ill. (I, I I Ib ,  IV) 

NA(~EL, d. RICHAan, Mary land  Casua l ty  Co., Bal t imore  3, M.d. (Ilb, I I I ,  IV) 

NI-;I,SON, DALE A., S ta te  Farm Mutual  Automobile  Ins. Co., Bloomington, Ill.  
(I, I I )  

NnLSOS, HOMER, Great  American of Dallas ,  Dal las  I, Texas (I,  II ,  I I l b )  

N~LS0N, JOaN K., S ta te  Farm Mutual  Automobi le  Ins. Co., Bloomington,  Ill.  ( I )  

NEWMAN. STEW H., Smick & Stetnhaus,  New York 17, N. Y. ( I )  

NIELDS, NOaMAN B., Insurance  Co. of Nor th  America, Ph l l ade lphh l  1, Pa. ( I )  

PATRICELLI, ALFONZO, 1813 N. Keystone, Chicago, Ill. (I, I Ib)  

PnnnEAULT, STEI'nEN L., Tr in i ty  College, Har t ford ,  Conn. (I)  

PET~nSIEL, ALFRED S., 3 Iu taa l  Insurance  Advisory Assn., New York. N. Y. (I, I Ib)  

PIERSOL, DONALD E., Travelers  ]nsnrance  Co., Har t ford  15, Conn. (I lb,  I I I ,  
IV, IF)  

PILLSBURY, DONALD D., Nat ional  Bureau of Casual ty  Underwr i te rs ,  New York 
38, N. Y. ( I I I a )  

PRICE, EDITH E., Kemper  Insurance,  Chicago, IlL (I)  

PRIOEB, RAY~tOND, 1 Daley Place, Lynbrook, Long Is land ( l I l b )  

PUSTAVER, JOHN A., JR., Kemper Insurance,  Chicago, Ill. ( I )  

QUINLAN. JOHN A., Har t fo rd  Accident  & Indemni ty  Co., Har t fo rd  15, Conn. 
(I, l iB) 

Roll), G.~r~Y A., S ta te  F a r m  Insurance  Cos., Bloomington.  Ill. (I, I Ib)  

RA.TNASWAMY, RAJAItATNAM, Mutual  Service Ins. Cos., St. P a u l  ,I, Minn. (II,  
I I I ,  IV) 

REiI_,I,Y, FRANCIS V., 2073 E. 9th St., Brooklyn 1, N. Y. (I, l iB, I I I ,  IV) 

R[CHAnl)SON, JAMES P., 106 College Avenue, New Brunswick,  New Jersey (I, I f )  

RICHARDSON, ~rALTER S., Liberty Mutual  Ins. Co.. Boston 1.7, Mass. (IIa,  I I I ,  
i v ,  iF )  

R.[CHMOND, GER~LD, American Mntnal  Liah. Ins.  Co., Wakefield, Mass. (I, I I )  

ROGERS, D.~NIEL J., Cont inenta l  Casua l ty  Co., Chicago 4, Ill.  (I,  I I ,  I I I ,  IF)  

RO~HO, GEOROE M., Marsh & McLennan, Inc., P i t t sburgh ,  P a . ( I )  

Ros~. JArJES C., U. S. F ide l i ty  & Guaran ty  Co., Bal t imore  3, Mary land  (I, I Ia ,  
I I I a )  

ROSEL, RICII.aBD G., Mutua l  Service Casua l ty  Ins.  Co., St. Pau l  4, Minn. ( I I Ib ,  IV) 

ROTHENBEItG, LEON, American  Mutual  Llab. Ins. Co., Wakefield, Mass. (1) 



26 

RUBIN, ROBERT H., Cont inen ta l  Casua l ty  Co., Chicago 4, I lL (I, II,  I I I )  

RYAN, K~VlN M., Aetna  Casua l ty  & Sure ty  Co., Ha r t fo rd  15, Conn. (I ,  II ,  I I I )  

SCHr~EL, P a u l  J., U. S. F ide l i t y  & Guaranty Co., Baltimore 3, MO. (I, I I ,  I I I a ,  IV) 

Sour.in, .TA~IES E., Har t fo rd  Accident  & Indemni ty  Co., Har t fo rd  15, Conn. (I,  
II,  I l i a )  

SCHULEB, ROBERT, Hospi ta l  Service Assn. of Wes te rn  Pennsylvania ,  P i t t sbu rgh ,  
Pa. (I ,  I I a )  

SCOTT, 3"AMES E., $a., Great  American  Reserve Ins .  Co., Dallas,  Texas ( I )  

SeLIG, 30HN G., Nat ionwide  Life, Columbus 16, Ohio (I,  II,  I I I )  

SENA, $A~IES A., 2770 Sar i ta  Place.  Cincinnat i  S, Ohio, (I, I I a )  

SINGER, PAUL E., Cont inen ta l  Casua l ty  Co., Chicago 4, Ill .  (1, II,  I I I )  

SMiTEr, CHARLES P., 825 W. 1STth St., New York 33. N. Y. (I, I I ,  I I I o )  

STALEX', I-IanLOW B., Fa rm Bureau  Mutua l  Ins. Co., Des ~[oines S, Iowa  (I, I I Ib )  

STAPLE~', KENi'OX R., A l l s t a t e  Ins.  Co., Skokle, Ill .  ( I I I )  

STREETT, THOMAS B., JR., U. S. F ide l i ty  & Guaran ty  Co., Bal t imore  3, Md. ( I I I a )  

STUnGEON, PURSER K., Lumbermens  Mutual  Cas. Co., Chicago 40, I l l .  (I)  

TAFT, ROBERT L., 11 Montague  Terrace,  Brooklyn, N. Y. (I, I Io)  

TaYL0U, DOUGLAS G., S Robin Road, Longmeadow 6, Massachuse t t s  ( I )  

THOLEN, JOHN P., 130-53 220th  St., Springfield Gardens 13, N. Y. ( I Ia ,  I l i a )  

'THOMPSON, PHILIP. Federa ted  Mutua l  Implement  & Hardware  Ins .  Co., Owa- 
tonna, Minn. (II,  I I I ,  IV)  

TOBEN, CHESTEB J., Zurich Ins.  Co., Chicago 6, Ill .  (I, II ,  I I [ )  

ToaanlMsox,  DARVlN A., Employers  Mntuals  of Wausau.  Wuusau, Wls. ( I Ib)  

TIIEES, 3OH~ S., Al l s ta te  Ins. Co., Skokle, Ill. (I, I [ )  

T0CKErt, THOMAS F., Cont inen ta l  Casua l ty  Co., Chicago 4, I lk  (II ,  I I I ,  IV, F[,  
F I I I ,  F IV)  

WALLACE, ALAN B., Tr in i ty  College, Har t fo rd  6, Conn. (I)  

WALTON, HOWARD L., 418 W. Ruscomb Street,  Ph i lade lph ia ,  Pa. (I,  I Ib )  

WEBR. BERNARD L., In su rance  Advisory Committee,  Richard  21, Va. (II ,  I I I ,  
IV, F I )  

WEIIR, .lAcK C., 942. E. S4th St., Chicago 19, III. ( I I l a )  

WELCa, J o l l x  P., 21 Wildwood Avenue, P i tman,  New l e r s ey  (I, l i b )  

WILDE, EARI.J 1., JR., Hosp i t a l  Service Assn. of New Orleans, New Orleans  13. 
LB. ( l l a )  

WILLIA~IS, WILLIA~,i T., JR., 4100 N. S taawlek  Rd., Moorestown, N. I .  (I, II ,  I l i a )  

WOODRU~t, LUTHES I.,  Con t inen ta l  Casua l ty  Co., Chicago 4, I11. ( I )  

YOUNG, RICHARD H., Consol idated Mutua[  Ins. Co., Brooklyn 1. N. Y. ( l iB)  

ZORY, PETEa B., 80-09 Cowies Court,  Middle Village, N. Y. (II.  I l i a ,  IV) 
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Elected President 
1914-1915 *Isaac hi. Rubinow 
1916-1917 *James D. Craig 
1918 *Joseph H. Woodward 
1919 *Benedict D. Flynn 
1920 *Albert H. ih'[owbray 
1921 *Albert H. ~1owbray 
1922 *Harwood E. Ryan 
1923 
].924-1925 
1926-1927 *Sanford B. Perkins 
1928-1929 *George D. Moore 
1930-1931 :Thomas F. Tarbell 
1932-1933 Paul Dorwefler 
1934-1935 Winfield W. Greene 
1936-1937 *Leon S. Senior 
1938-1939 °Francis S. Perr)quan 
1940 Sydney D. Pinney 
1941 Ralph It. Blanehard 
1.942 Ralph H. Blanehard 
1943-1944 Harold J. Ginsburgh 
1945-1946 Charles J. Haugh 
1947-1948 James 251. Cahill 
1.949-1950 Harmon T. Barber 
1951-1952 Thomas O. Carlson 
1953-1954 Se~mmur E. Smith 
1955-1956 Norton E. l~1asterson 
1957-1958 Dudley M. Pruitt  
1959-1960 William Leslie, Jr.  
1961-1962 Laurence It .  

Longley-Cook 

OFFICERS OF THE SOCIETY 
Since Date of Organization 

Vice-Presidents 
~Albert H. Mowbray 
°Joseph ~ .  Woodward 
*Benedict D. Flynn 
*George D. 5{*ore 
*William Leslie 
*Leon S. Senior 

Gustav P. Miehelbaeher 
*William Leslie Gustav F. Michelbaeher 

Gustav F. Michelbaeher *Sanford B. Perkins 
*George D. Moore 

Sydney D. Pinney 
°Roy A. Wheeler 
~William _F. Roeher 
Ralph H. Blanchard 
Sydney D. Pinney 
Harmon T. Barber 
Harold J. Ginsburgh 
Harold J. Ginsburgh 
Albert Z. Skelding 
Albert Z. Skelding 
James M. Cahill 
Harmon T. Barber 
Thomas O. Carlson 
Joseph Linder 
Dudley M. Pruitt  

*Clarence A. Kulp 
John W. Carleton 
Ernest T. Berkeley 
Thomas E. Murrin 

°Benedict D. Flynn 
°Harwood E. Ryan 
°George D. Moore 
*William Leslie 
*Leon S. Senior 
°Harwood E. Ryan 
°Edmund E. Cammack 
°Edmund E. Cammaek 
Ralph H. Blanchard 

*Thomas F. Tarbell 
Paul Dorweiler 
Winfield W. Greene 

°Leon S. Senior 
Charles J.  Haugh 

*Francis S. Perryman 
%Villiam J. Constable 

Jmnes M. Cahill 
James hl. Cahill 
Charles J. Haugh 
Charles J. gaugh  
Harry  V. Williams 
Russell P. Goddard 
Norton E. hlasterson 
Seymour E. Smith 
John A. Mills 
Arthur N. i~{atthews 
William Leslie, Jr. 
Laurence I:[. Longley-Cook 
Richard J. Wolfrum 

Secretary-Treasurer General Chairman 
1914-1917... *C. E. Scattergood Examination Committee 
1918-1953 . . . . . . . .  °R. Fondfller 1949-1951 . . . . . . .  R. A. Johnson 
1954-1962 . . . . . . .  A. Z. Skelding 1952-1956 . . . .  J. W. Wieder, Jr.  

Editors 1957-1961 . . . . . . . .  W. J. Hazam 
1914 . . . . . . . . . . . .  W. W. Greene 1962 . . . . . . . . . . . . .  N. J. Bennett 
1915-1917 . . . . . . . .  *R. Fondiller Librarian~ 
1918 . . . . . . . . . . . .  W. W. Greene 1914 . . . . . . . . . . . .  W. W. Greene 
1919-1921 . . . .  G. F. Michelbaeher 191.5 . . . . . . . . . . . . .  °R. Fondiller 
1922-1923 . . . . . . .  O. E. Outwater 1916-1921 . . . . . . . . .  L. I. Dublin 
1924-1932 . . . . .  °R. J. McManus 1922-1924 . . . . . . . .  *E. R. Hardy 
1933-1943 . . . . . . .  *C. W. Hobbs 1925-1936 . . . . . . . . . . .  W. Breiby 
1944-1954 . . . . . .  E. C. Mayerink 1937-1947 . . . . . . . .  T. O. Carlson 
1955-1958 . . . . . . . . . .  E. S. Allen 1948-1950 . . . . . . . . . .  DS. hi. Ross 
1959-1960 . . . . . . .  R. P. Goddard 1951-1957 . . . . .  G. R. Livingston 
]961-1962 . . . . . . .  H. W. Sehloss 1958-1962 . . . . . . . . . . . . . .  R. Lino 

* D e c e a s e d .  $ T h e  off ices  of  E d i t o r  and I A b r n r | n n  were  not  s e p a r a t e d  u n t i l  1916.  
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FELLOWS WHO HAVE DIED 
The (it) denotes charter members at date of organization, November 7. 1914. 

Admi t t ed  D i e d  

Nov. 19, 1948 Arthur L. Bailey Aug. 12, 1954 
May 23,1924 William B. Bailey Jan. 10, 1952 

t Roland Benjamin July 2,1949 
i~{ny 24, 1921 Edward J. Bond Nov. 12, 1941 
May 19,1915 Thomas Bradshaw Nov. 10,1939 
June 5, 1925 William Brosmitb Aug. 22, 1937 

t George B. Buck, St. Apr. 12, ]961 
t William A. Budlong June 4, 1934 

Nov. 1S, 1932 Charles H. Burhans June 15, 1942 
Feb. 19, 1915 F. IIighlands Burns h'[ar. 30, 1935 

t Edmund E. Cammack Dec. 17, 1958 
t Raymond V. Carpenter Mar. 11, 1947 

Feb. 19, 1915 Gorden Case Feb. 4, 1920 
Oct. 27,1916 Edmund S. Cogswell Apr. 25, 1957 
Nov. 23,1928 Walter P. Comstoek hIay 11, 1951 
Nov. 22, 1934 William J. Constable Apr. 19, 1959 

t Charles T. Conway July 23, 1921 
t John A. Copeland June 12, 1953 
t Walter G. Cowles May 30, 1942 
} James D. Craig May 27, 1940 
t ,Tames hlclntosh Craig Jan. 20, ]922 

May 26, 1916 Frederick S. Crum Sept. 2, ]921 
t Alfred Burnett Dawson June 21, ]931 
t ~liles Menander Dawson Mar. 27, 1942 
} Elmer H. Dearth Mar. 26, 1947 
t Eckford C. DeKay July 31, 1951 

May 19, 1915 SamueIDeutschberger Jan. 18, 1929 
} Ezekiel Hinton Downey July 9, 1922 

May 19, 1915 Earl O. Dunlap July 5, 1944 
t David Parks Fackler Oct. 30, ]924 
t Edward B. Fackler Jan. 8, ]952 

Feb. 19, 1915 Claude W. Fellows July 15, 1938 
t Benedict D. Flynn Aug. 22, 1944 

Feb. 19, ]915 Richard Fo,ldiller Apr. 29, 1962 
"[ Charles S. Forbes Oct. 2, 1943 

May 26, 1916 Lee K.. Frankel July 25, 1931 
t Charles It.  Franklin May 1951 

Feb. 25, 1916 Joseph Froggatt Sept. 28, 1940 
i Harry Furze Dec. 26, 1945 

Feb. 19, 1915 Fred S. Garrison Nov. 14, 1949 
t Theodore E. Gary Aug. 22, 1925 

h{ay 19, 1915 James W. Glover July 15, 1941 
Oct. 22, 1915 George Graham Apr. 15, 1937 
Oct. 22, 1915 Thompson B. Graham July 24, ]946 
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FELLOWS WHO HAVE DIED--Continued 
admitted Died 

May 25, 1923 William A. Granville Feb. 4, 1943 
William H. Gould Oct. 28,1936 
Robert Cowen Lees Hamilton Nov. 15, 194.l 

Oct. 27,1916 Edward R. Hardy June 29,1951 
Oct. 22,1915 Leonard W. Hatch Nov. 23,1958 
Nov. 21, 1919 Robert Henderson Feb. 16, 1942 

"t Robert J. Hillas May 17, 1940 
Nov. 15, 1918 Frank Webster Hinsdale Mar. 18, 1932 
May 23,1924 Clarence W. Hobbs July 21, 1944 
Nov. 19,1926 Charles E. Hodges Jan. 22,1937 
Oct. 22,1915 Lemuel G. Hodgkins Dec. 26,1951 

Frederick L. Hoffman Feb. 23, 1946 
Oct. 22, 1915 Charles H. Holland Dec. 28,1951 
Nov. 21,1919 Carl Hookstadt Mar. 10, 1924 

Charles Hughes Aug. 27, 1948 
Nov. 19. 1929 Robert S. Hull Nov. 30. 1947 

Burritt A. Hunt Sept. 3,1943 
Nov. 28, 1921 William Anderson Hutcheson Nov. 19, 1942 
Feb. 25, 1916 Charles William Jackson Sept. 21, 1959 
Nov. 19, 1929 Henry Hollister Jackson May 27,1955 
May 19, 1915 William C. Johnson Oct. 7, 1943 
Nov. 23, 1928 F. Robertson Jones Dec. 26, 1941 
Nov. 18, 1921 Thomas P. Kearney Feb. 11, 1928 
Nov. 19, 1926 Gregory Cook Kelly Sept. 11, 1948 
Oct. 22, 1915 Virgil Morrison Kime Oct. 15, 1918 

t Edwin W. Kopf Aug. 3,1933 
Nov. 23, 1928 Clarence Arthur Kulp Aug. 20, 1957 
Feb. 17, 1915 John M. Laird June 20, 1942 
Nov. 13, 1931 Stewart M. LaMont Aug. 22, 1960 
Feb. 19, 1915 Abb Landis Dec. 9,1937 
Nov. 24, 1933 John Robert Lange Apr. 12, t957 
~qov. 17,1922 Arnette Roy Lawrence Dec. 1, 1942 

t James R. LeaI, Sr. Dec. 26, 1957 
~" William Leslie Dec. 12, 1962 

Nov. 18, 1921 James Fulton Little Aug. 11, 1938 
Nov. 23, 1928 Edward C. Lunt Jan. 13, 1941 
Feb. 19, 1915 Harry Lubin Dec. 20,1920 

f William N. Magoun Dec. 11,1954 
Nov. 16,1923 D. Ralph McClurg Apr. 27, 1947 
May 23, 1919 Alfred McDougald July 28, 1944 
Oct. 31,1917 Robert J. McManus Aug. 15,1960 
Feb. 15, 1915 Franklin B. Mead Nov. 29, 1933 
Apr. 20, 1917 Marcus Meltzer Mar. 27, 1931 

• ~ David W. Miller Jan. 18, 1936 
James F. Mitchell Feb. 9, 1941 



30 

FELLOWS WHO HAVE 
Admit ted  

Henry ~oi_r 
Nov. 18, 1921 Victor Montgomery 
Feb. 19, 1915 William J. Montgomery 
Nov. 19, 1926 William L. Mooney 

George D. Moore 
May 19, 1915 Edward Bontecou h'[orris 

t Albert H. iviowbray 
Frank Mullaney 

f Lewis A. Nicholas 
f Edward Olifiers 

Stanley L. Otis 
Nov. 13, :1926 Bertrand A. Page 
Nov. 18, 1921 Sanford B. Perkins 
Nov. 15, 1918 William Thomas Perry 
Nov. 21, 1930 Francis S. Perrylnan 

f Edward B. Phelps 
Nov. 19, 1926 Jesse S. Phillips 

t Charles Grant Reiter 
f Charles ]~. Remington 

lX~ay 23, :1919 Frederick Richardson 
Nov. 19,1926 Otto C. Richter 
Nov. 16, 1923 William F. Roeber 
Nov. 17, 1943 Sa,nuel M. Ross 

t lsaac M. Rubinow 
t Harwood Eldridge Ryan 

Arthur F. Saxton 
t Emil Scheitlin 
t Leon S. Senior 

Nov. 24, 1933 Robert V. Sinnott 
Apr. 20, :1917 Charles Gordon Smith 
Feb. 19, 1915 John T. Stone 
Feb. 25, 1916 Wendell Melville Strong 
Oct. 22, 1915 William 1L Strong 

f Robert J. Sullivan 
Nov. 17, 1920 Thomas F. Tarbell 
Nov. 22, 1934 Walter H. Thompson 
Nov. 18, 1921 Guido Toja 

t John L. Train 
Nov. 17, 1922 Antonio Thomas Traversi 
Nov. 19, :1948 Paul A. Turner 
Nov. 15, 1935 Harry V. Waite 
Nov. 18, 1925 Lloyd A. ]~[. Warren 
May 23, 1919 Archibald A. Welch 
Nov. 19, 1926 Roy A. Wheeler 

t Albert W. Whitney 
Lee J. Wolfe 
S. Herbert Wolfe 

May 24, 1921 Arthur B. Wood 
Joseph H. Woodward 
William Young 

DIED Continued 
Died 

June 8, 1937 
May 2, 1960 
Aug. 20, 1915 
Oct. 21, .I.948 
Mar. 11, 1959 
Dec. 19, 1929 
Jan. 7, 1949 
Jan. 22, 1953 
Apr. 21, 1940 
h'iay :13, 1962 
Oct. 12, 1937 
July 30, 1941 
Sept. 16, 1945 
Oct. 25, 1940 
Nov. 30, 1959 
July 24, 1915 
Nov. 6, 1954 
July 30, 1937 
Mar. 21, 1938 
July 22, 1955 
Feb. 17, 1962 
l~ar. 21, 1960 
July 24, 1951 
Sept. 1, 1936 
Nov. 2, 1930 
Feb. 26, 1927 
May 2, 1946 
Feb. 3, 1940 
Dec. 15, 1.952 
June 22, 3.938 
May 9, 1920 
Mar. 30, 1942 
Jan. 10, 3946 
July 19, 1934 
July 2, 1958 
May 25, 1935 
Feb. 28, 1933 
June 12, 1958 
Apr. 20, 1961 
Jan. 30, 1961 
Aug. 14, 1951 
Sept. 30, 1949 
May 8, 1945 
Aug'. 26, 1932 
July 27, 1943 
Apr. 28, 1949 
Dec. 31, 1927 
June 14, 1952 
May 15, 1928 
Oct. 23, 1927 



ASSOCIATES WHO HAVE DIED 
Admitted 

May 23,1924 Milton Aeker Aug. 
Oct. 22,1915 Don h.. Baxter Feb. 
Nov. 15, 1940 John M. Blackhall Nov. 
Nov. 15, 1918 Helmuth G. Brunnquell June 
May 25, 1923 Harilaus E. Economidy Apr.  
Nov. 20, 1924 John Froberg Oct. 
Nov. 19, 1929 Maurice L. Furnivall  June 
Nov. 22, 1934 John J. Gately Nov. 
Nov. 14, 1947 Harold J. George Apr.  
Nov. 19, 1929 Harold R. Gordon July 
Nov. 18, 1921 Robert E. Haggard July 
Nov. 20, 1924 Leslie LeVant Hal l  Mar. 
0et. 31,1917 Edward T. Jackson May 
Nov. 17, 1922 Rosswel A. Mclver  Apr.  
Nov. 21, 1919 Rolland V. Mothersill July  
Nov. 19, 1929 Fritz Muller Apr.  
Nov. 23, 1928 Karl  Newhall Oct. 
Nov. 15, 1918 John L. Sibley Mar. 
Nov. 18, 1921 Arthur G. Smith May 
Nov. 18, 1927 Alexander A. Speers June 
Mar. 23, 1921 Arthur E. Thompson Jan. 
Nov. 21, 1919 Walter G. Voogt May 
May 23, 1919 Charles S. Warren  May 
Nov. 18, 1925 James H. Washburn Aug. 
Nov. 17, 1920 James J. Watson Feb. 
Nov. 18, 1921 Eugene R. Welch Jan. 
Nov. 16, 1951 Michael T. Wermel Feb. 
Mar. 21, 1929 Charles A. Wheeler July  
Nov. 15, 1918 Albert Edward Wilkinson June 
Oct. 22, 1915 Charles E. Woodman Dee. 

SCHEDULE OF MEMBERSHIP, NOVEMBER 15. 1962 
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Died 

16,1956 
10,1920 
14,1957 

3,1958 
13,1948 
11,1949 
16,1962 

3,1943 
1,1952 
8,1948 

26, 1958 
8, 1931 
8, 1939 
1,1959 

25,1949 
27,1945 
24,1944 
10,1957 

2,1956 
25,194_l 
17,1944 
8,1945 
1,1952 

19,1946 
23,1937 
17,1945 
6,1962 
2,1956 

11,1930 
16,1955 

Membership, November 17, 1961 . . . . . . .  
Additions: 

By Election . . . . . . . . . . . . . . . . . . . . . .  
By Reinstatement . . . . . . . . . . . . . . . .  
By Examination . . . . . . . . . . . . . . . . .  

Deductions: 
By Death . . . . . . . . . . . . . . . . . . . . . . . .  
By Withdrawal . . . . . . . . . . . . . . . . . .  
By Transfer from Associate to Fellov 

Fel lows  

203 

. . .  

. , °  

$ 

211 

4 

, . .  

Associates  

176 

' i i  
190 

Total 
379 

"~ 
401 

207 177 384 
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CONSTITUTION 

(As A~.[END~:D NOW~tBER 16, 1962) 

ARTXCLE I.--Name. 

This  organiza t ion  shall  be called the CAsu~rtrY ACTUAR~ SOCIETY. 

ARTICLE II.--Object. 
The object  of  the  Society shall  be the  promot ion  of ac tua r ia l  and  s tat is t ical  

science as appl ied to the problems of  insurance,  other  t h a n  life insurance,  by 
means  of  personal  intercourse,  the p re sen t a t i on  and  discussion of  a p p r o p r i a t e  
papers ,  the  collection of a l ib ra ry  and  such o ther  means as may  be found  desirable.  

The  Society shall  take no pa r t i s an  at t i tude,  by  resolut ion or otherwise, upon  
any  quest ion re la t ing  to insurance.  

ARTICLE III.--Membcrship. 
The membersh ip  of the  Society sha l l  be composed of two classes, Fel lows 

and  Associates.  Fel lows only shall  be eligible to office or have  the r i g h t  to 
vote. 

The  Fellows of the  Society shall  be the  present  Fellows and those who m a y  
be duly admit ted  to Fel lowship  as h e r e i n a f t e r  provided. The Associates sha l l  
be the  present  Associates  and  those who may be duly admi t ted  to Associate- 
sh ip  as he r e ina f t e r  provided. 

Any  person may, upon n o m i n a t i o n  to the Council by two Fellows of the  
Society and  approval  by the Council of such nomina t ion  wi th  not  more t h a n  
two negat ive  votes, become enrolled as an Associate of the  Society. provided 
t h a t  he shal l  pass such examina t ion  as the  Council may  prescribe.  

Any person who shal l  have  qualified for Associa teship  may become a Fel- 
low on pass ing  such final examina t ion  as the  Council may  prescribe. Other-  
wise, no one shall  be admi t t ed  as a member  unless recommended by a duly 
called mee t ing  of the  Council  wi th  no t  more  t han  two negat ive  votes in a se- 
cre t  ballot, followed by at  least  a th ree - four ths  secret  ballot  of the Fe l lows  
p resen t  and vot ing a t  a mee t ing  of t he  Society. 

ARTICLE IV.--O~ce¢s and Council. 
The officers of the Society shall  be a Pres ident ,  two Vice-Presidents ,  a Secre tary-  

Treasurer ,  an  Edi tor ,  a Librar ian ,  and  a General  Cha i rman  of the Examina t ion  
Committee.  The Council  shall  be composed of  the active officers, nine o ther  
Fel lows and, du r ing  the fou r  years  fo l lowing the exp i ra t ion  of  thei r  t e rms  of 
office, the ex-Pres idents  and  ex-Vice-Presidents .  The Council  shah  fill vacancies  
occasioned by dea th  or res igna t ion  of  any  officer or o ther  member  of  the Council ,  
such appoin tees  to serve unt i l  the nex t  annua l  meeting of  the Society. 

ARTICLE V.--Election of O~cers and Council. 
The Pres ident ,  Vice-Presidents ,  a n d  the Secre ta ry -Treasure r  shall  be elected 

by a ma jo r i t y  ba l lo t  a t  the annua l  meet ing  fo r  the t e rm of  one year  and  three  
members  of the Counci l  shall,  in a s imi la r  manner)  be annua l ly  elected to serve 



33 

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, the Librarian and the General Chairman of the Examination 
Committee shall be elected annually by the Council at  the Council meeting 
preceding the annual meeting of the Society. They shall be subject to confirma- 
tion 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. 

AR~ICL~ VI.--Duties of 01Reefs 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 com- 
mittees and otherwise, to manage the affairs of the Society. 

AR~ICI~E VIL--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. 

AR~rIChZ 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 nega- 
tive 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 after  notice of such 
proposed amendment shall have been sent to each Fellow by the Secretary. 
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BY-LAWS 
(As AMENDED ~OVE~,iBER 19, 1954) 

ARTZCLE 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 meet- 

ing 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. 

AR~mLE II.--Council Meetings. 
~Ieetings 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~eers. 
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 pre- 
siding 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 pro- 
ceedings at  the meetings of the Society and of the Council, send out calls for 
the said meetings, and, with the approval of the President and Council, carry 
on the correspondence of the Society. Subject to the direction of the Council, 
he shall have immediate charge of the office and archives of the Society. 

The Secretary-Treasurer shall also send out calls for annual dues and acknowl- 
edge 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, 
after it has been audited by a committee appointed by the President. 

The Editor  shall, under the general supervision of the Council, have charge 
of all matters connected with editing and printing the Society's publications. 
The Proceedings shall contain only the proceedings of the meetings, original 
papers or reviews written by members, discussions on said papers  and other 
matter expressly authorized by the Council. 
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The Librarian shall, under the general supervision of the Council, have 
charge of the books, pamphlets, manuscripts and other l i terary or scientific 
material collected by the Society. 

The General Chairman of the Examination Committee, shall, under the 
general supervision of the Council, have charge of the examination system and 
of the examinations held by the Society for the admission to the grades of 
Associate and of Fellow. 

ARTICLE IV.--Dues. 

The Council shall fix the annual dues for Fellows and Associates. Effective 
November 19,1954, the payment of  dues will be waived in the case of any Fellow 
or Associate who attains the age of 70 years or who, having been a member for 
at least 20 years, attains the age of  65 years and notifies the Secretary-Treasurer 
in writing that he has retired from active work. 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 Fellow 
or Associate whose dues may be six months in arrears, and to accompany such 
notice by a copy of this article. I f  such Fellow or Associate shall fail to pay his 
dues within three months from the date of mailing such notice, his name shall 
be stricken from the rolls, and he shall thereupon cease to be a Fellow or Associate 
of the Society. He may, however, be reinstated by vote of the Council upon 
payment of arrears  in dues, which shall in no event exceed two years. 

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.h..S. 

ARTICLE "V I .--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 after notice of the 
proposed amendment shall have been sent to each Fellow by the Secretary. 
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GUIDES TO PROFESSIONAL CONDUCT 
In  order to assist the Council of the Society in resolving questions that might 

be raised as to the professional conduct of members, and more importantly to 
guide members of the Society when they encounter questions of professional 
conduct, the following "Guides to Professional Conduct" have been prepared by 
order of the Council. The actuary has professional responsibilities to society at 
large, to his client or employer, and to his professional associates. As is true of 
codes of ethics generally, these guides deal with precepts and principles only. 
They are not precise rules and are subject to interpretations in relation to the 
variety of circumstances that occur in practice. 

Any member wishing advice on the application of these guides to a part icular 
set of facts is urged to present his case to the Council of the Society. The Council 
has the power to consider and take action with respect to questions that may be 
raised as to the professional conduct of  members. Any disciplinary action by 
the Council must be in accord with Article IX of the Constitution. 

The Council assumes that every member of the Society earnestly desires to 
serve his client or employer properly, to protect the public, and to maintain the 
prestige of the Society and its members. Accordingly, the Council sets forth the 
following principles by which, in its opinion, every member should be guided 
in his practice of the actuarial profession. 

1. The member will promote a wider understanding of the significance of 
membership in the Society and will maintain the high standards of the 
Society by avoiding even the appearance of any questionable practice. 

2. The member will conduct his professional competition on a high plane. 
He will avoid unjustifiable or improper criticism of others and will rec- 
ognize that there is substantial room for honest differences of opinion on 
many matters. 

3. The member will act in professional matters for each client or employer 
with scrupulous attention to the trust and confidence that the relationship 
implies and will have due regard for the confidential nature of his work. 

4. The member will bear in mind that  the actuary acts as an expert when he 
gives professional advice, and he will give such advice only when he is 
qualified to do so. 

5. The member will not provide actuarial service for, or associate profes- 
sionally with, any person or organization if he has reason to believe that 
the results of  such service or association are likely to be used in a manner 
inimical to the public interest or the interests of the actuarial profession 
or to evade the law. 

6. The member will submit unqualifiedly an actuarial calculation, certificate, 
or report only if  he knows it to be based on sufficiently reliable data and 
on actuarial assumptions and methods that, in his judgment, are consist- 
ent with the sound principles expounded in the course of study of the 
Society, or in recognized texts, sources or precedents relevant to the sub- 
ject at hand. 
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7. The member will recommend for the use of his client or employer, pre- 
mium rates, rating plans, dividends or other related actuarial functions 
only if, in his opinion, they are based on adequate and appropriate as- 
sumptions and methods. 

8. The member will not make or sponsor any actuarial calculation, certifi- 
cate, statement, report, or comparison, or give any testimony or inter- 
view on such matters, which he has reason to believe is false, materially 
incomplete, or misleading. 

9. Where appropriate for the objective use of a certificate or report, or in 
any event on the request of his employer or client, the member will in- 
clude a statement of the principal actuarial assumptions and the general 
methods adopted for his computations. 

10. The member will recognize his ethical responsibilities ~ the person or 
organization whose actions may be influenced by his professional opin- 
ions or findings. When it is not feasible for the member to render his 
opinions or findings direct to such person or organization, he will act in 
such manner as to leave no doubt that the member is the source of the 
opinions or findings and to indicate clearly the personal availability of 
the member to provide supplemental advice and explanation. 

11. The member will not serve more than one client or employer where a con- 
flict of his professional interest may be involved unless there be a full 
disclosure to all parties concerned, and such parties request and ac- 
quiesce in the engagement of his services. 

12. The member will sign actuarial recommendations, certificates, and re- 
ports if he be acting as an employe, only over a title conferred by his em- 
ployer if any title is used. Nevertheless, in any capacity, the member may 
append to his signature the designation : "Fellow of the Casualty Actu- 
arial Society" or "FCAS," or "Associate of the Casualty Actuarial So- 
ciety" or "ACAS," as the case may be. The member will not use as a sig- 
nature title the designation "Member of the Casualty Actuarial Society". 
The member will use a designation dependent upon elective or appointive 
qualification within the Society such as "President," or "Member of the 
Council," only when he is acting in such capacity on behalf of the Society. 

13. The member will recognize his personal responsibilities under these 
guides whether he acts as an individual or through a partnership or his 
employer. 

November 20, 1959. 
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GUIDES FOR THE SUBMISSION OF PAPERS 
Metho(~ of Review.  All p a p e r s  and  r ev iews  of p ape r s  are  reviewed by the  

Commi t t ee  on Rev iew of Papers ,  w h i c h  is appo in ted  by the P res iden t .  The  
Commi t t ee  cons i s t s  of th ree  m e m b e r s ,  plus, ex officio, the  Ed i to r  of the  Pro- 
ceedings. U n a n i m o u s  vote of the  r e g u l a r  Commi t t ee  is neces sa ry  for  accept- 
ance of a p a p e r  or  a review, except  t h a t  if t h e r e  is on ly  one vote  for  rejec- 
t ion, the  p a p e r  or  review wil l  be rev iewed by the  E d i t o r  and accepted if he 
approves .  

,Scope (t~zd Standards.--1. Broad  l a t t i t ude  wil l  be al lowed in the  choice of a 
subject,  p rov ided  it  is a sub jec t  of i n t e r e s t  to p r o p e r t y  and  casua l ty  ac tuar ies .  
However ,  i t  m u s t  be clearly su i t ab le  for  inc lus ion  in t he  Proceedings. 

2. The p a p e r  m u s t  con ta in  o r ig ina l  ideas o r  new mate r i a l  of r easonab le  
value, un le s s  i t  h a s  a definite educa t iona l  va lue  for  o the r  reasons .  

3. W h e n  a p a p e r  includes  m a t e r i a l  t ha t  the Commi t t ee  finds it  is not  qual- 
ified to rev iew,  the  Commi t t ee  will seek advice or  op in ion  f rom o the r  mem- 
bers  of the  Society or  f rom recognized  expe r t s  outs ide  of the Society.  

4. D i s a g r e e m e n t  by the C o m m i t t e e  wi th  op i n ions  of the a u t h o r  or  re- 
v iewer  of a pape r  will not  be a bar  to acceptance  of an  o t h e r w i s e  su i t ab le  
pape r  or rev iew.  Where ,  however ,  the  Commi t t ee  believes a p a p e r  or r ev iew 
to be fa l lac ious  in logic or m i s l e a d i n g  iu m a t t e r s  of fac t  the C o m m i t t e e  m a y  
reject  it. R e v i e w s  of papers  a re  expected to be free of cr i t ic ism of  a pe r sona l  
na tu re .  O p p o r t u n i t y  will be given to the a u t h o r s  of pape r s  to r e spond  to re- 
views.  A u t h o r s '  rep l ies  will also be reviewed by the  Commit tee  and  will be 
t rea ted  in the  s a m e  m a n n e r  a s  reviews.  

5. The p a p e r  or  review should  show care in p repara t ion .  A reasonab le  
m i n i m u m  s t a n d a r d  will be r equ i r ed  as  to form,  clar i ty,  and l i t e r a r y  qual i ty .  
W h e n  a p a p e r  or review, o t h e r w i s e  acceptable,  does n o t  mee t  t he se  s tand-  
ards ,  the C o m m i t t e e  may  r e t u r n  it to the a u t h o r  or rev iewer  and  invi te  re- 
submiss ior t  a f te r  ed i t ing  or  r e w r i t i n g .  The C o m m i t t e e  may  a lso  make  sug- 
ges t ions  to the  a u t h o r  as to poss ible  i m p r o v e m e n t s  in an accepted paper .  

6. P a p e r s  and  rev iews  shou ld  be kept  w i t h i n  the  genera l  l imi t s  of l eng th  
indicated by pas t  acceptances ,  o r d i n a r i l y  abou t  t w e n t y  pr in ted  pages  fo r  pa- 
pers  and two  or th ree  pages  for  reviews.  

Procedztres and Regulations.--1. P a p e r s  m a y  be submi t ed  only  by Fe l lows  
or  Assoc ia tes  of the  Casua l ty  Ac tua r i a l  Society, except  tha t  p a p e r s  m a y  be 
s u b m i t t e d  by n o n - m e m b e r s  of the  Society upon  inv i t a t ion  of the  P res iden t .  A 
m e m b e r  m a y  col labora te  in jo in t  a u t h o r s h i p  w i t h  a non-member  w h o  posses ses  
p a r t i c u l a r  qual i f ica t ions  in respec t  to the sub jec t  of a paper .  

2. P a p e r s  and  rev iews  of pape r s  should  be s u b m i t t e d  in q u a d r u p l i c a t e  to 
the  S e c r e t a r y - T r e a s u r e r  of the  Society. The S e c r e t a r y - T r e a s u r e r  is au thor -  
ized to r e t u r n  to the  a u t h o r  or  r ev i ewer  copies of a pape r  or a r ev i e w  t h a t  in 
his  opin ion  are  not  legible. 
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3. T h e  n a m e  of t he  a u t h o r  s h o u l d  n o t  a p p e a r  on t he  copies  of  t h e  p a p e r  
s u b m i t t e d  to t h e  S e c r e t a r y - T r e a s u r e r  b u t  s h o u l d  be  i nc luded  in  t h e  c o v e r i n g  
le t te r .  H o w e v e r ,  n a m e s  of t h e  r e v i e w e r s  s h o u l d  be ident i f ied  on t h e  copy of  
t he  rev iew.  

4. I n  s u b m i t t i n g  a paper ,  t h e  a u t h o r  m u s t  a n s w e r  t h e  f o l l o w i n g  q u e s t i o n s  
on a s e p a r a t e  s h e e t :  

(a )  N a m e  of paper .  

(b)  t-Ias t h e  p a p e r  been  p u b l i s h e d  e l s e w h e r e ,  in w h o l e  o r  i n  pa r t ,  in  
i den t i c a l  or  s i m i l a r  f o r m ?  

(c)  I s  t h e  pape r  b e i n g  s i m u l t a n e o u s l y  s u b m i t t e d  e l s ewhe re ,  o r  wil l  i t  
be  so s u b m i t t e d  be fo r e  dec i s ion  by t h e  C o m m i t t t e e  on  R e v i e w  of 
P a p e r s ?  

(d)  I n  t h e  case  of  c o - a u t h o r s h i p  w i t h  a n o n - m e m b e r ,  to w h a t  e x t e n t  
h a s  t h e  Socie ty  m e m b e r  c o n t r i b u t e d ?  

(e)  I f  t h e  pape r  c o n t a i n s  f a c t ua l  d a t a  f r o m  s o m e  o r g a n i z a t i o n ,  h a s  
t h e  o r g a n i z a t i o n  g i v e n  t h e  a u t h o r  p e r m i s s i o n  to p u b l i s h  i t?  

5. P a p e r s  a n d  r e v i e w s  s h o u l d  be t yped  doub le - spaced  on l e t t e r - s i ze  s ta-  
t i one ry ,  on  one  s ide  of e ach  shee t .  T a b l e s  a n d  f o o t n o t e s  m a y  be s i ng l e - spaced .  
P a g e s  s h o u l d  be n u m b e r e d .  F o o t n o t e s  s h o u l d  be  n u m b e r e d  c o n s e c u t i v e l y  
t h r o u g h o u t  t h e  paper .  

6. M a j o r  c a p t i o n s  shou l d  be c e n t e r e d  a n d  t y p e d  in  c a p i t a l s ;  s u b c a p t i o n s  
shou ld  a p p e a r  in  t h e  l e f t - hand  m a r g i n  in  i t a l i c s  ( s i n g l e  u n d e r s c o r e ) .  I n  tech-  
n ica l  p a p e r s  p a r a g r a p h s  m a y  be  n u m b e r e d  to s i m p l i f y  r e f e r e n c e ;  in  non-  
t e c h n i c a l  p a p e r s  p a r a g r a p h s  s h o u l d  n o t  be n u m b e r e d .  

7. So f a r  a s  possible ,  t ab l e s  s h o u l d  be a r r a n g e d  so  t h a t  t h e y  can  be p r i n t e d  
on a s i n g l e  p a g e  of t h e  Proceedi.ngs w i h o u t  u n d u e  r e d u c t i o n  in  s ize  of  type .  
C o l u m n  h e a d i n g s  m u s t  be c lea r  a n d  concise .  

8. Al l  m a t h e m a t i c a l  f o r m u l a s  a n d  s y m b o l s  s h o u l d  be h a n d w r i t t e n  in  i n k  
r a t h e r  t h a n  t y p e w r i t t e n .  T h e y  m u s t  be legible  e spec i a l l y  as  to s u b s c r i p t s  a n d  
s u p e r s c r i p t s .  T h e r e  m u s t  be no  p o s s i b i l i t y  of  c o n f u s i o n  be tween ,  for  in- 
s tance ,  dx a n d  d=; X ( t h e  s i gn  fo r  m u l t i p l i c a t i o n )  a nd  x;  a and  ~z ( a l p h a ) .  
T h e  e x c l a m a t i o n  po in t  ( ! )  s h o u l d  be u s e d  to i n d i c a t e  f a c t o r i a l s  in  b i n o m i a l  
e x p a n s i o n s .  W h e r e  n e c e s s a r y ,  i n s t r u c t i o n s  to t h e  p r i n t e r  m a y  be i n s e r t e d  in  
penci l  on  t h e  m a n u s c r i p t .  T h e  C o m m i t t e e  s t r o n g l y  r e c o m m e n d s  t h a t  a u t h o r s  
of  m a t h e m a t i c a l  p a p e r s  r e f e r  to t h e  S ty l e  M a n u a l  of  t h e  A m e r i c a n  I n s t i t u t e  
of P h y s i c s  for  p r ec i s e  i n f o r m a t i o n  on p r e p a r a t i o n  of a m a n u s c r i p t .  A copy 
of t h e  S ty le  M a n u a l  m a y  be b o r r o w e d  f r o m  t h e  E d i t o r  of  t h e  Proceedings  
or  i t  m a y  be p u r c h a s e d  f r o m  t h e  E d i t o r  for  one  dol la r .  W h e n  l i fe  c o n t i n g e n c y  
s y m b o l s  a r e  app l i cab l e  t h e  I n t e r n a t i o n a l  A c t u a r i a l  N o t a t i o n  s h o u l d  be used .  
T h i s  code is  de sc r i bed  in t he  Proceedings,  ¥o l .  X.XVI, page  :123. 

9. R e f e r e n c e s  to books  and  p e r i o d i c a l s  a n d  to p r o c e e d i n g s  of p r o f e s s i o n a l  
soc ie t ies ,  s h o u l d  be suf f ic ien t ly  c o m p l e t e  to p e r m i t  o b t a i n i n g  a copy  of t h e  
sou rce  w i t h o u t  a d d i t i o n a l  r e s e a r c h .  
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10. I f  the  m a n u s c r i p t  h a s  been p r e p a r e d  careful iy  in accordance  w i t h  t h e  
fo rego ing  sugges t ions ,  the re  should  be only  a few m i n o r  cor rec t ions  neces- 
sa ry .  The  pape r  as  o r ig ina l ly  s u b m i t t e d  should  not  be cons idered  s imply  a s  
a d r a f t  to wh ich  ex tens ive  a l t e r a t i o n s  can  be made.  

11. A u t h o r s  will be notified of the  acceptance  or re jec t ion  of the i r  p a p e r s  
by the  Sec r e t a ry -T rea su re r .  I f  a p a p e r  is rejected, o r ig ina l  and copies wi l l  
be r e tu rned .  The  C o m m i t t e e  does no t  p romise  a decis ion on a pape r  sub-  
mi t red  fewer  t han  forty-five days  p r i o r  to the mee t ing  for  wh ich  the p a p e r  
h a s  been prepared .  Rev iews  of a pape r  a re  to be submi t ed  to the  a u t h o r  a n d  
the  S e c r e t a r y - T r e a s u r e r  t h i r t y  days  in advance  of the m e e t i n g  at  which  t h e  
p a p e r  is to be reviewed.  A rev iew of a pape r  will  be cons idered  to have been  
accepted by the Commi t t ee  un le s s  the  r ev iewer  is o t h e r w i s e  notified. 

12. A u t h o r s  of accepted pape r s  a r e  reques ted  to no t i fy  the Secre ta ry-  
T r e a s u r e r  w h e t h e r  or  no t  they  can supp l y  addi t ional  copies  for  use a t  meet-  
i ngs  or  for  f u r t h e r  d i s t r i bu t i on  p r io r  to publ icat ion.  ( P h o t o g r a p h i c  repro-  
duc t ion  is less  expens ive  t h a n  p r i n t i n g  and  i n s u r e s  accuracy . )  

13. Af te r  acceptance  of a pape r  and  before  i ts  r eproduc t ion ,  the a u t h o r  
shou ld  have  the  fo l lowing  s t a t e m e n t  typed at  the  bo t tom of the  first  page :  
" P r e s e n t e d  a t  the (da te )  m ee t i ng  of t he  Casua l ty  Ac tua r i a l  Society at  ( c i ty  
and  s t a t e ) .  Rep roduc t ion  in whole  o r  in p a r t  w i t h o u t  a c k n o w l e d g m e n t  to 
the  Casua l ty  A c t u a r i a l  Society is specifically p roh ib i ted . "  

14. Excep t  on r e c o m m e n d a t i o n  of t he  Commit tee ,  no  accepted paper  wi l l  
be read  in i ts  en t i r e t y  at  a m e e t i n g  of the  Society. The  a u t h o r  will be ex- 
pected to p r e p a r e  for  oral  p r e s e n t a t i o n  a two or  th ree  m i n u t e  abs t rac t ,  s ta t -  
ing  the  pu rpose s  of h i s  pape r  and its conclus ions .  

15. The  Ed i to r  of the  Proceedings, in consu l ta t ion  w i t h  the a u t h o r  or  re- 
v iewer ,  m a y  edit  the  pape r  or rev iew p r i o r  to publ ica t ion .  

December  12, 1962. 

WOODWARD. FONDILLER PRIZE 
T h i s  a w a r d  made  in c o m m e m o r a t i o n  of Joseph  H. W o o d w a r d  and Rich-  

a rd  Fond i l l e r  is in tended  to s t i m u l a t e  or ig ina l  t h i n k i n g  and r e sea rch  and  
wil l  be made  to the  bes t  eligible pape r  each ) 'ear s u b m i t t e d  by an Assoc ia t e  
or  Fe l low who  has  a t ta ined  h i s  des igna t ion  w i t h in  the  las t  five years .  To 
be eligible the pape r  m u s t  show evidence of abi l i ty  for  o r ig ina l  r e sea rch  and  
the  so lu t ion  of advanced  i n s u r a n c e  prob lems .  I f  no pape r  is cons idered  eligi- 
ble in a g iven  year,  tile award  shal l  no t  be made.  P a p e r s  p rev ious ly  submi t -  
ted to the  Society or  e lsewhere ,  shal l  no t  be eligible. 

The  a m o u n t  of the  prize will be $200 and the  pape r s  will be judged by the  
Socie ty ' s  Commi t t ee  on Rev iew of P a p e r s  whose  decis ion will  be final. 

The  a n n o u n c e m e n t  of the award  will  be made  at the  N o v e m b e r  m e e t i n g  
each year,  based on pape r s  s u b m i t t e d  to the Society a t  the  p rev ious  Novem-  
ber  and May mee t ings .  
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g ULES  REGARDING EXAMINATIONS F O R  ADMISSION 

TO T H E  CASUALTY ACTUARIAL SOCIETY 

1. Dates of Examinations. 

Examinations for all parts will be held in MSay each year in 
such cities as will be convenient. In addition, Associateship Par t  
Z will also be held in November each year. The exact dates will 
be set by the Secretary-Treasurer.  

2. Filing of Application. 
Application for  admission to examinations should be made on 

the Society's blank form, which may be obtained from the Sec- 
retary-Treastu'er. 

I f  a candidate has previously made application to write the 
Society's examinations, his application for the current  examina- 
tions must be received by the Secretary-Treasurer  before March 
1 for the Spring examinations, or before September 15 for the 
Fall  Associateship Par t  I examination. No applications received 
after  these dates will be considered, except as provided in the 
following paragraph. 

I f  a candidate is making application to write the Society's ex- 
aminations for the first time, his application should be received 
bv the Secretary-Treasurer if at all possible by March 1 for the 
Spring examination, or by September 15 for the Fall  Associate- 
ship Par t  I examination. In any case, no application from a new 
candidate will be considered unless received by April  1 for the 
Spring examinations or by October 1 for the Fal l  examination. 

3. Assoeiateship and Fellowship Examinations. 
There are four parts of the examinations which the candidate 

must pass in order to become an Associate of the Casualty Ac- 
tuarial  Society. These consist of six actual examinations : 

Par t  I 3 hours 
Par t  I I  Section (a) 1 ~  hours 
Par t  I I  Section (b) 1 ~  hours 
Par t  I I I  Section (a) 114 hours 
Par t  I I I  Section (b) 1 ~  hours 
Par t  IV Sections (a) and (b) 3 hours 

Pa r t  I of the Associateship examinations is a General Mathe- 
matics examination jointly sponsored with the Society of Actu- 
aries, who designate this examination as Pa r t  2. Credit for pass- 
ing this examination will be given by both Societies regardless 
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of the Society through which the candidate registers. One list 
showing the successful candidates (without identification as to 
the Society through which they register) wil! be published. 

A candidate may write any one or more of the six examina- 
tions and will receive credit  for those passed. 

There are four examinations which a candidate must also pass 
to become a Fellow of the Casualty Actuarial  Society. Each Fel- 
lowship P a r t  consists of two sections, but is a single 3 hour ex- 
amination. A candidate may present himself for one or more of 
the Fellowship examinations either if he has previously passed 
the Associateship examinations or if he concurrently presents 
himself for  and submits papers  for all unpassed Associateship 
examinations. Subject to the foregoing requirements, a candi- 
date will be given credit for  any examination which he may pass. 

4. Fees. 

The examination fee for  the Associatcship examination is 
$3.00 for a section, $6.00 for one complete par t ;  subject t .  a 
nlinimum of $6.00 for each year  in which the candidate presents 
himself. The examination fee for the Fellowship examination is 
$10.00 for each part .  Examinat ion fees are payable to the order 
of the Society and must be received by the Secretary-Treasurer  
before March 1 of tile current  year for the Spring examination, 
or before Sel~tember 15 for the Pall Assoeiateship P a r t  i ex- 
amination, except that the examination fees for a new applicant  
will be accepted if received by the Secretary-Treasurer  before 
April 1 for  the Spring examinations, or before October 1 for 
tim Fall Assoeiateship P a r t  [ examination. 

5. Prize Awards 

The Casualty Actuarial  Society and the Society of Actuaries 
jointly will award one $200 and four $100 prizes to the five suc- 
cessful undergraduates  ranking highest in the General Mathe- 
matics Examinat ion (C.A.S. Pa r t  I ;  S.A. Par t  2). These prize 
awards will be granted twice each year, i.e., for both the Spr ing 
and Fal l  examinations. 

6. Credit for Examination Parts under Former Syllabus. 

k candidate who has passed, or been credited with, one or more 
of the Assoeiateship or Fellowship examinations under the 1960 
Syllabus will receive credit  for the corresponding examinations 
of tim 1963 Syllabus. Par t ia l  examinations will be given to those 
candidates requiring them in accordance with such credits. 
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7. Waiver of Examinations for Associateship. 

Waiver  of the folowing Associateship examinations will I)c al- 
lowed for a candidate who has passed or been credited with the 
corresponding examinations of the Society of Actuaries:  

C(isualty Actuuri~d Society Society of Act.l,tries 
P a r t  I Pa r t  2 
P a r t  I [ ( a )  and l i ( b )  Par t  3 
P a r t  I l l ( a )  Par t  4B 

Candidates who take the Advanced Mat iielnaties Test of the 
Graduate  Record Examinations may apply  for credit for the 
General Mathematics Examination,  (Associateship Pa r t  I ) .  
Credit will be granted if the candidate 's  score on the Graduate 
Record Advanced Mathematics Test is equivalent, as determined 
by the Casualty Actuarial  Society, to tim passing score on the 
S'0ciety's General Mathematics Examination.  To be eligible 
for such credit tim candidate must take tile Graduate Record Ad- 
vanced Mathematics Test while a full time undergraduate  or 
graduate  student, at a college or university, or if he ceases his 
full-time schooling in 5{ay or June  he may take the Graduate 
Record Advanced Mathematics Test in the following July.  An 
application to the Casualty Actuarial  Society for credit may be 
completed either in advance of taking the Graduate  Record 
Advanced Mathematics Test or within two years af ter  taking it. 
The necessary application form may be secured from the Secre- 
ta ry-Treasurer  of the Casualty Actuarial  Society. 

The council may waive, subject to such other requirements 
as it. may prescribe, any examinations of the Casualty Actuarial  
Society which it deems equivalent to examinations required by 
another recognized actuarial  organization which have been 
passed by all applicant while not a resident of the United States 
or Canada. or during his first year  of temporary  or permanent  
residence in thc United States or Canada. 

LIBRARY 

All candidates registered for the examinations of the Casualty 
Actuarial  Society and all members of the Casualty Actuarial  
Society have access to all the l ibrary facilities of the Insurance 
Society of New York and of the Casualty Actuarial  Society. 
These two libraries, with combined operations, are located at 150 
William Street, New York 38. New York. 

Registered candidates may have access to the l ibrary by re- 
ceiving from the Society's  Secretary-Treasurer  the necessary 
credentials. Books and manuals may be withdrawn from the 
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l ibrary  for  a period of one month without charge. The Insur-  
ante Society is responsible for postage and insurance charges 
for  sending books to out of town borrowers, and borrowers are 
responsible for the safe re turn  of the books. 

Address requests for books to: 

LIBRARIAN 
Insurance Society of New York 
150 William Street 
New York 38, New York 
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SYLLABUS OF EXAMINATIONS 

(Effective with 1960 Examinations) 

Part 

I 

II 

I I I  

IV 

Section 

(a) 
(b) 

(a) 
(b) 

(a) 
(b) 

ASSOCIATESHIP 

Subject 

General Mathematics. 

Probability. 
Statistics. 

Elementary Life Insurance Mathematics. 
General Principles of Insurance ; 

Insurance Economics and Investments. 

Insurance Coverages and Policy Forms. 
General Principles of Rate-Making. 

I 

II 

III 

IV 

FELLOWSHIP  

(a) 

(b) 

(a) 
(b) 

(a) 
(b) 

(a) 
(b) 

Insurance Law ; Supervision, Regulation 
and Taxation. 

Statutory Insurances. 

Premium, Loss and Expense Reserves. 
Insurance Accounting and Expense Analysis. 

Individual Risk Rating. 
Problems in Underwriting and 

Administration. 

Insurance Statistics and Machine Methods. 
Advanced Problems in Rate-Making. 
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I N T E R N A T I O N A L  CONGRESSES OF ACTUARIES 

The first International Congress of Actuaries was held in 1895 
in Brussels. Since that time numerous congresses have been held, 
and many actuaries from the United States and Canada have been 
benefited by attendance at the congresses and by the printed Pro- 
ceedings, in which numerous valuable articles have appeared. 

Continuity in the arrangement for  periodic congresses and for 
the intervening support  and management of the central office 
located in Brussels is achieved by the maintenance of a Permanent  
Committee of international membership. According to the revised 
regulations adopted by the New York Congress in 1957, the objects 
of the Permanent  Committee are : 

1. To promote or conduct work and research of interest in the 
science or practice of the Actuary. For  this purpose sections 
formed by a number of members for  study of special prob- 
lems may be recognized. Each section will have its own regu- 
lations, previously approved by the Council ; it will elect its 
Committee, except for the member appointed by the Council 
on tile Committee. 

2. To publish periodically a Bulletin:  (a) bringing together 
technical, legislative, statistical, and juridical information 
relating to actuarial science ; (b) reviewing publications and 
works which appear in various countries, bearing upon actu- 
arial matters. 

3. To co-operate with the Organizing Committees in preparing 
the work of International Congresses, and in the publication 
of their Proceedings. 

Tile XVIth  International Congress was held in Brussels in 
1960. The next Congress will be held in London and Edinburgh 
in 1964. The formal opening session will take place in London 
on Tuesday, May 26, and there will be business meetings on each 
of the following three days. May 30 and 31 are open dates for 
travel to Edinburgh, where discussions will start on June 1 with 
~r formal closing session on June 3. 

ASTIN SECTION 

ASTIN (Actuarial Studies in NomLife Insurance) is the first 
section of the Permanent  Committee to be formed under the modi- 
fication of the rules approved at the XVth  International Congress 
in New York and is for  the study of the application of modern 
statistical and mathematical methods in the field of non-life insur- 
ance. I t  has grown from the desire expressed by many members of 
the XIVth  Congress held in Madrid to provide for an effective 
interchange of ideas on an international basis. 
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I t  has as its object tlle promotion of actuarial research ill gen- 
era[ insurance and will establish contact between actuaries, groups 
of actuaries, and other suitably qualified persons interested in 
this field. 

This section will, f rom time to time, publish papers on topics 
related to its objects and will also publish a bulletin containing 
notes of general interest to members. Conferences will be held 
abol.lt every three years. 

With these purposes in milld tile PermaHent Committee wishes 
to enlist members as broadly as possible. Membership in the 
Permanent  Committee and in the A S T I N  section is open to mem- 
bers of the Casualty Actuarial  Society. The annual dues for mem- 
bership are 100 13'elgian francs for the Permanent  Committee 
and an additional 200 Belgian francs for the A S T i N  Section. 
I t  is necessary at presnt  for members to pay $2.50 for the Per- 
manent  Comlnittee and an additional $5.00 for the A S T I N  sec- 
tion in order that dues may be met and to provide a small mar- 
gin for  the expenses of collection and transmission of fu~ds ~s 
well as to meet small miscellaneous expenses. 

The series of colloquia of ASTIN was continued in 1962 with 
meeting's in Juan-les-Pins, arranged by tile [nst i tut  des Actuaires 
Francais,  May 23 to 26. 

The full text of all papers presented at the 1962 colloquium 
will be published and distributed to ASTIN members in the 
ASTIN Bulletin. Tile general categories of papers and discus- 
sion sessions were: (1) Claim reserves in automobile insuraflce; 
(2) Theory of fire insurance and its practical applications;  and 
(3) Problems relating to exceptional claims. 

The 1963 colloquium will be held at Trieste, Italy,  September 
19-21, 1963, sponsored by Ist i tuto I tal iano degli Attuari .  
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AS TIN has made significant growth in recent years with mem- 
bership in 28 countries. Total membership in 1962 was 451 of 
which 115 were from Canada and the United States. The growth 
and influence of ASTIN as an international group has paralleled 
that  of the Casualty Actuarial  Society in the United States and 
Canada, and for the same economic reasons. The increased 
standard of living and economic activity in Western Europe and 
North America have increased the need :for and influence of ac- 
tuaries in casualty, fire, and accident insurance on both sides 
of the Atlantic. 

Inquiries regarding membership in the Permanent  Committee 
and in the ASTIN Section should be directed to Albert  Z. Skel- 
(ling, Secretary-Treasurer,  Casualty Actuarial Society, 200 East 
42rid Street, New York 17, New York. 

The officers of ASTIN are : 

Chairman & Secretary . . . . . .  Robert Eric Beard (England) 
Vice Chairman & Ed i to r . . . . I : I ans  Ammeter (Switzerland) 
Treasurer . . . . . . . . . . . . . . . . . . . . .  N. E. Masterson (U.S.A.) 

The Committee of ASTIN is made up of the foregoing officers 
and Paul  Johanson, Denmark; Cornelis Campagne, Netherlands; 
Marcel Henry,  France ;  Giuseppe Ottaviani, I ta ly ;  and Carl 
Philipson, Sweden. 

L. H. Longley-Cook is the United States mcmber of the Edi- 
torial Committee. 

F UTURE MEETINGS OF T H E  CASUALTY 
ACTUARIAL SOCIETY 

1963 Spring M e e t i n g - - M a y  20, 21, 22 
Concord Hotel 
Lake Kiamesha, New York 

1963 Annual Mee t ing- -  October 30, 31, November 1 
Traymore Hotel 
Atlantic City, New Jersey 

1964 Spring M e e t i n g -  May 18, 19, 20 
Wentworth-By-The-Sea 
Portsnlouth, New Hampshire 

1964 Annual  Mee t ing- -November  18, 19, 20 
Plaza Hotel 
New York, New York 

1963 EXAMINATIONS 
May 15, 16, and 17 
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