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PROCEEDINGS 
MAY 18, 19, and 20, 1964 

AN APPROXIMATION FOR T H E  TESTING OF 

PRIVATE PASSENGER LIABILITY T E R R I T O R I A L  R A T E  

LEVELS USING STATEWIDE DISTRIBUTION OF 

CLASSIFICATION DATA 

JAMES F. GILL 

A previous paper ~ by Philipp K. Stern presented an excellent descrip- 
tion of basic ratemaking procedures for Automobile Liability insurance. 
To utilize this procedure, it is necessary to have territorial exposures by 
classification. Independent companies writing a large volume of private 
passenger liability business could use this method to test their private pas- 
senger liability territorial rate levels as they would probably have a suffi- 
cient volume of data in the necessary detail. Many small independent com- 
panies, however, would not have a sufficient volume of their own data 
and probably would not have a readily available source of data in the detail 
required by the procedure described in Mr. Stern's paper. A method is 
needed ,by statisticians and others responsible for rate levels of small inde- 
pendent companies so they may more easily determine the adequacy of 
their rate levels. 

The purpose of this paper is to explore the possibility of developing a 
method of testing private passenger liability territorial rate levels by sub- 
stituting the statewide distribution of classification data for the actual dis- 
tribution by rating territory. Such a method should be useful to small 
independent companies and could be used by company actuaries as a basis 
for estimating the adequacy of their rate levels. 

DATA USED IN STUDY 

The annual compilation of Automobile experience prepared by the 
National Association of Independent Insurers provided readily available 
data for such a study. 

1 Current Rate Making Procedures for Automobile Liability Insurance, PC, IS XLIII, 
p. 112. 

1 
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The NAI l  calls for Automobile private passenger liability experience 
require data to be reported by coverage and classification statewide and by 
coverage and territory for all classifications combined in all states except 
Louisiana, New Jersey, New York, North Carolina, Texas and Virginia. 
Private passenger data for these six states are reported by coverage and 
classification for each territory. 

In order to determine the effect of substituting a statewide distribution 
for the actual territory distribution, statewide and territorial rate level 
changes were developed for the states of Lousiana, New Jersey, North 
Carolina and Virginia. The indicated rate level changes for each state were 
determined both on the basis of a statewide distribution of classification 
data and classification data by territory. Indicated rate level changes were 
also determined for the states of Alabama, Arkansas, Florida, Illinois, Ohio 
and Washington on the basis of each state's distribution of classification 
data statewide. 

It was decided to use only calendar/accident year -~ data and to test the 
results. The NAI l  experience da.ta prior to 1958 was compiled on a policy 
year basis so that calendar/accident year experience was only available for 
the years 1958, 1959, 1960 and 1961. 1961 rate levels would ordinarily 
be developed in 1960 from experience data for the years 1957, 1958 and 
1959 as this three-year period would be available for review in 1960. As 
calendar/accident year 19613 was to be used for testing the rate levels, the 
experience data to develop the rate levels was limited to calendar/accident 
years 1958' and 1959.' The three-year period 1958, 1959 and 1960 would 
have been used if calendar/accident year 1962 had beert available to test 
the rate levels. It is suggested that if the statewide distribution method is 
used, a three-year period should be considered as the longer period should 
provide a more stable base. 

D E V E L O P M E N T  O F  E A R N E D  P R E M I U M  AT P R E S E N T  R A T E S  

Earned premium at present rate level is required in order to deter- 
mine both the statewide rate level changes and the territorial rate level 
changes. To compute the earned premium, rates for basic limits are re- 
quired. The National Bureau of Casualty Underwriters rates were used as 
they were readily available. However, an independent company's  rates or 
another rating bureau's rates could have been used. The developed rates 

~- E x p o s u r e s  a n d  p r e m i u m  c o m p i l e d  o n  a c a l e n d a r  y e a r  bas i s .  I n c u r r e d  losses ,  n u m b e r  
of incurred losses .and allocated adjustment expense compiled by year of accident. 

a Incurred losses valued as of March 31, 1962. 
• L Incurred losses valued as of~March 31, 1960. 
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and loss ratios for 1961 would have been substantially the same regard- 
less of the basic limits rates used, provided the rate class differentials were 
the same. If a different set of basic limits rates had been used, they would 
have produced different rate level changes by state and territory, however, 
the application of these rate level changes to the rate schedule utilized 
should produce approximately the same revised rates as the method actu- 
ally used. The earned premium was calculated by multiplying N.B.C.U. 
private passenger car basic limits rates in effect in December of 1960 by 
the 1958 and 1959 earned car year exposures within each territory for 
each private passenger classification based on calendar/accident year 1959 
distribution by class in each territory. The December 1960 rates were 
used on the assumption that 1958 and 1959 data would not be available 
until late in the fourth quarter of 1960. 

RATE LEVEL CHANGES 

To develop the statewide rate level changes for each of the ten states 
used in the study, factors were used to include unallocated loss adjustment 
expenses, to adjust losses to reflect changes in average paid claim costs sub- 
sequent to the experience period and to reflect the development of the in- 
curred losses to 63 months for bodily injury and 39 months for property 
damage. The factors used in this study have been utilized in past rate revi- 
sions. However, their accuracy is not important for the purpose of this 
study as the prime interest at this time is to determine the degree of rela- 
tionship between rates determined on the basis of the actual class distribu- 
tion by territory and rates developed .by substituting a statewide class dis- 
tribution for the actual territory distribution by class. The losses used to 
determine the territorial rate level changes were adjusted to include the un- 
allocated loss adjustment expenses using factors of 1.10 for bodily injury 
and 1.16 for property damage. The incurred losses including all adjust- 
ment expenses used to compute statewide rate level changes were devel- 
oped to 63 months for bodily injury and 39 months for property damage 
by application of the following development factors: 

Calendar /Accident  Bodily Proper ty  
Year  Injury Damage  

1958 .974 .989 

1959 1.006 .962 
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The calendar/accident year weights, expected loss and loss adjustment 
ratios, loss trend factors and limits used for each state are as follows: 

Calendar /  
Accident Expected 

Year Loss and Loss Loss Trend 
Weight Adjustment Factor 

State 1958 1959 Ratio B.I. P.D. Limits 

Alabama .15 .85 .645 1.051 1.104 5 / 1 0 / 5  

Arkansas .15 .85 .630 1.035 1.053 10 /20 /5  

Florida - -  1.00 .630 1.072 1.020 10 /20 /5  

Illinois - -  1.00 .655 1.029 1.040 10 /20 /5  

Louisiana .15 .85 .651 1.076 1.045 5 / 1 0 / 5  

New Jersey - -  1.00 .636 1.014 1.065 10 /20 /5  

North Carolina .15 .85 .650 1.119 1.110 5 / 1 0 / 5  

Ohio - -  1.00 .625 1.040 1.028 10 /20 /5  

Virginia .15 .85 .646 1.036 1.087 10 /20 /5  

Washington - -  1.00 .655 1.107 1.054 10 /20 /5  

The various calculations necessary for developing Louisiana statewide 
and territorial rate levels using classitication data by territory are set forth 
in Exhibits I and II. 

Exhibit I shows the development of the following statewide bodily in- 
jury and property damage rate level changes: 

Bodily Injury -[- 9.1% 

Property Damage - -  13.5 

Total - -  0 .1% 

DEVELOPMENT OF 1961 RATES 

Exhibit I I  shows the development of the bodily injury rate level changes 
by territory. The indicated 1A bodily injury and property damage ~ rates 
were used to determine rates for the other private passenger classifications 
by application of the following differentials: 

5 Property damage rates were developed using the procedure shown in Exhibit II 
for bodily injury. 



PRIVATE PASSENGER TERRITORIAL RATE LEVELS 5 

Differentials to Class IA 

Rural and Small 
Class City Territories 

1A 1.00 

1B 1.00 

IC 1.45 

2A 1.90 

2C 3.60 

3 1.50 

1AF .70 

2AF 1.33 

2CF 2.52 

Large City 
Territories 

1.00 

1.10 

1.45 

1.90 

3.10 

1.50 

.70 

1.33 

2.17 

were reduced 20% 

Class Earned Car Years Percentage 

1A 42,811 32.8 

1B 53,680 41.1 

1C 6,272 4.8 

2A 9,702 7.4 

2C 1,087 .8 

3 4,376 3.3 

1AF 10,834 8.3 

2AF 1,656 1.3 

2CF 270 .2 

Total 130,688 100.0 

1A rates were also developed for Louisiana using the same procedure 
except that calendar/accident year 1959 statewide classification distribu- 

o The compact car discount is not applicable in Louisiana and North Carolina. 

The differentials for Classes 1A, 1AF, IB, IC and 3 
to reflect the discount for "two or more cars". The differentials were also 
reduced 10% to reflect the discount for compact carsf' All rates were 
rounded to the nearest dollar except for those states subject to the dis- 
count. 

Louisiana Statewide Distribution by Class 

1959 Calendar/Accident year 
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tion percentages shown were multiplied by the total 1958 and 1959 earned 
car year exposure to determine the earned car year exposure by classifica- 
tion within each territory. The assumed earned car year exposures by class 
and territory were then multiplied by the December 1960 N.B.C.U. basic 
limits rates to develop earned premium at present rates. The indicated 
statewide rate level changes for Louisiana on the ,basis of the statewide 
distribution by class were as follows: 

Bodily Injury + 9.4% 

Property Damage - -  13.2 

Total -1- 0.2% 

The effect of using the statewide distribution by class is reflected by an 
increase of 0.3% for bodily injury and property damage combined. 

TESTING OF RATES 

The rates developed on both bases were used to determine the earned 
premium for calendar/accident year 1961. The premium was calculated 
by multiplying the rates by the earned exposures for each classification 
within each territory. The 1961 calendar/accident year basic limits in- 
curred losses were adjusted to include unallocated loss adjustment expenses 
by use of the factor of 1.10 for bodily injury and 1.16 for property damage. 
The adjusted basic limits losses for calendar/accident year 1961 were then 
divided by the earned premium to obtain territorial loss ratios on the basis 
of ,both sets of rates. The loss ratios were as follows: 
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L o u i s i a n a -  Calendar/Accident  Year 1961 

Loss and Loss 
Adjustment Ratio 

Territory 

(01) Jefferson, Orleans, Plaque- 
mines and St. Bernard 
Parishes .625 .625 

(02)  East  Baton Rouge and 
West Baton Rouge Par- 
ishes .632 .616 

(03) Bossier, Caddo and De 
Soto Parishes .781 

(04) Ouachita Parish .745 

(05) Calcasieu Parish .881 

(06) Lafayette Parish .549 

(07) Rapides Parish .563 

(08) Remainder of State .599 

Entire State .643 

Bodily Injury Property Damage 
(a)~ (b)~ (a)~ (b)~ 

.671 .671 

.631 .601 

.78l .786 .786 

.745 .830 .830 

.881 .590 .590 

.549 .560 .560 

.563 .672 .672 

.620 .699 .699 

.648 .682 .678 

(a)~-Loss ratios computed using earned premiums developed from the actual 
territorial classification distribution. 

(b) ~-Loss ratios computed using earned premiums developed from the state- 
wide classification distribution. 

Inspection will indicate a high degree of correlation. Using the standard 
correlation coefficient formula, the coefficients for Louisiana are as follows: 

Bodily Injury .9964 

Property Damage .9988 

The rates developed for the states of New Jersey, North Carolina and 
Virginia on both a statewide and territorial distribution basis were tested 
using the same procedure as was used for Louisiana. The correlation co- 
efficients were calculated from the loss ratios developed on both distribu- 
tions and are as follows: 

Bodily Property 
Injury Damage 

New Jersey .9939 .9693 

North Carolina .9999 .9999 

Virginia 1.0000 .9726 
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COMPARISON OF 1961 RATIOS DEVELOPED FROM THE 
STATEWIDE DISTRIBUTION METHOD AND N.B.C.U. RATES 

The procedure used for developing Louisiana rates from the statewide 
distribution and testing the rates using 1961 calendar/accident year losses 
was followed to the extent possible in determining the rates and 1961 loss 
ratios for the states of Alabama, Arkansas, Florida, Illinois, Ohio and 
Washington. Territory rate levels were developed using calendar/accident 
years 1958 and 1959 except for the states of Illinois and Ohio. The ter- 
ritory rate levels for these two states were determined on the basis of cal- 
endar/accident  year 1959 only as Automobile experience for Illinois and 
Ohio was not collected by the N A I I  until 1959. The 1959 calendar/acci- 
dent year statewide distribution by class for each state was used to de- 
termine the class distribution by territory. To test the rates developed from 
calendar/accident years 1958 and 1959, it was necessary to use the 1961 
calendar/accident year statewide distribution to determine the assumed car 
year exposure by class for each territory for 1961 as the distri.bution by 
class within each territory was not available for these six states. The 1961 
assumed car year exposures were multiplied by the rates developed from 
calendar/accident years 1958 and 1959 to determine the earned premium. 
The 1961 calendar/accident year basic limits incurred losses were ad- 
justed to include unallocated loss adjustment expense and were then di- 
vided by the earned premium to obtain loss ratios. N.B.C.U. rates in effect 
in 1961 or revised in 1961 in these six states were used to determine the 
earned premium by territory and were compared to the earned premium 
based on rates calculated using NAI I  data for calendar/accident years 
1958 and 1959. The loss ratios on both bases are as follows: 

Calendar/Accident  Year 1961 

Loss and Loss Adjustment Ratio 

Bodily Injury Property Damage 
State Expected (a)~ (b)~,~ (a)¢ (b)¢ 

Alabama .645 .572 .497 .620 .479 

Arkansas .630 .643 .604 .582 .523 
Florida .630 .632 .624 .575 .521 
Illinois .655 .619 .837 .661 .597 
Ohio .625 .626 .481 .682 .510 
Washington .655 .653 .525 .668 .527 

(a)¢-Loss  ratios computed using 1961 earned premiums developed from rates 
based on the statewide distribution in the NAII compilations. 

(b) g~- Loss ratios computed using 1961 N.B.C.U. rates. 
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The loss ratios computed for each of the six states using 1961 earned 
premium based on the statewide distribution of N A I I  experience varied 
less from the expected loss ratio than those computed from premium on the 
basis of 1961 N.B.C.U. rates. No criticism of N.B.C.U. rates is implied 
as they were developed from and for a different book of business. However, 
independent companies using N.B.C.U. rates may be interested in making 
similar comparisons. 

COMPUTATION OF STATEWIDE DISTRIBUTION BY CLASS 

Incidental to determining the percentage of earned cars ,by territory 
for those six states, additional computations were necessary as some inde- 
pendent companies do not use the Louisiana classification system in these 
states. In addition to the nine classifications used in the state of Louisiana, 
independent companies also wrote the following classes: 

l ,  1F, 1B and lC combined, 1BF, 2, 2B and 2BF ~ 

The exposures for class 1 were allocated to ]A, 1B and 1C in the 
same ratio as 1A, 1B and 1C bear to the total of these three classes. 1F 
and lBF were added to lAF.  lB and 1C combined were allocated to IB 
and 1C in the same ratio as these two classes bear to their total. Classifi- 
cation 2 was allocated to 2A and 2C in the same manner as 1B and 1C 
combined. Exposures for 2B were added to 2A and 2BF to 2AF. All 
classifications were thus combined on a nine classification basis and the 
percentages were computed for each class. The exposures for code 1900 
"other class plan filed" were not used as it was assumed that this classi- 
fication would follow the same percentage distribution as the nine classifi- 
cations. 

ANALYSIS OF VARIATIONS BY CLASS DUE 

TO SUBSTITUTION OF STATEWIDE DISTRIBUTION 

The results obtained in the states of Louisiana, New Jersey, North 
Carolina and Virginia show that while the territory loss ratios vary from 
the expected loss ratio, only slight variations are observed between the loss 
ratios computed from rates determined on a statewide distribu.tion by class 
and those computed on the basis of the territory distribution. 

At the start of the study, it was believed that use of a statewide dis- 
tribution would cause sufficient distortion to require the use of a correction 
factor. An analysis of farm, non-farm, single, multiple and compact car 

~" Automobi le  Statistical P l a n -  All Coverages, published by the National Association 
of Independent  Insurers.  
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classes was made to determine the variation between the statewide dis- 
tribution and the territory distribution by class. However, there was not 
a sufficient variation by class to cause a severe distortion. The greatest 
variation was noted in the farm class 1AF. The Louisiana statewide per- 
centage distribution of class 1AF for calendar/accident year 1959 was 
8 .3%. Territory 01, 1AF exposure for the same year was 0.6% while 
territory 08, was 19.1%. The use of the statewide distribution assumes 
that 8.3% of the earned cars in each territory were class lAF.  The fol- 
lowing table indicates the effect of assuming the distribution of class 1AF 
is 8.3% in both territories 01 and 08: 

Louisiana - Calendar/Accident  Year t959 

Developed IA Rates 1961 Loss Ratio 
Class 1AF based on based on 

Distribution Distribution Distribution 
Cover- Terri-  

age tory Actual  Assumed Actual Assumed Actual Assumed 

B. I. 01 0.6% 8.3% $31 $31 .625 .625 
08 19.1 8.3 31 30 .599 .620 

P . D .  01 0.6 8.3 18 18 .671 .671 
08 19.1 8.3 15 15 .699 .699 

The amount of error due to the variations in classifications by territory 
does not seem to justify the use of a correction factor. 

APPLICATION OF STATEWIDE DISTRIBUTION METHOD 

A statistician who desires to test his company's rate levels and does not 
have sufficient data or, as often happens, is assigned the task of determin- 
ing rate levels for a state that his company is planning to enter .for the 
first time could use the statewide distribution method. 

Assuming private passenger territorial rate levels were needed for a 
particular state in January 1963, the 1962 N A I I  compilation of Automo- 
bile experience could be utilized to determine: 

1. The total earned car year exposures, basic limits incurred losses 
and number of incurred claims for calendar/accident years 1959, 
1960 and 1961 by territory. 

2. The 1961 statewide percentage distribution of earned car year ex- 
posures by class. 

The total 1959, 1960 and 1961 earned car year exposures for each rating 
territory could then be distributed by class on the ,basis of the 1961 state- 
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wide percentage distribution. The next step would be to multiply, (1) the 
company's rates in effect for the state at that time, (2) another company's 
rates, or (3) a bureau's rates, by the assumed earned cars for each class 
within each territory to determine earned premium at present rate level for 
each rating territory and the entire state, separately for bodily injury and 
property damage. The basic limits incurred losses could then be adjusted 
to include all unallocated loss expenses by use of a factor determined from 
the company's own data or the use of 1.10 for bodily injury and 1.16 for 
property damage currently used in rate revisions by the rating bureaus. The 
basic data would then be available to determine the statewide rate level 
changes in the same manner as they were calculated for Louisiana in Ex- 
hibit I. The accident year weights may be determined as follows: 

1. If the earned premium at present rate level for the latest year for 
bodily injury and property damage combined, exceeds $20,000,000, 
apply a weight of 1.00 to the latest year. 

2. If the earned premium as computed in (1) is less than $20,000,- 
000 and exceeds $5,000,000, use a weight of .85 applicable to the 
latest year and a weight of .15 applicable to the prior year. 

3. If the earned premium computed in (1) is less than $5,000,000, 
then use a weight of .70 for the latest year and a weight of .30 for 
the prior year. 

After determining the accident year weights, the incurred losses are de- 
veloped to 63 months for bodily injury and 39 months for property dam- 
age. A loss development factor may be determined from an analysis of 
the company's loss developments, or the NAII compilation could be used 
to determine the development of incurred losses from 15 to 27 months. 
A development to 27 months is not entirely satisfactory but a further de- 
velopment is not readily available. The loss and loss adjustment ratio at 
present rates is then computed. This ratio may be adjusted to reflect sub- 
sequent changes in average paid claim cost and a not unreasonable factor 
could be developed from the company's quarterly average paid claim cost 
by the method of least squares. If the company data is not available, 
NAIl  average paid claim cost data on an annual basis could be used. The 
loss and loss adjustment ratio at present rates adjusted to reflect the changes 
in average paid claim costs should then be divided by the expected loss 
and loss adjustment ratio to determine the indicated rate level change. The 
expected loss and loss adjustment ratio could be determined by subtracting 
the company's provision for expenses in their rates from 1.000. The num- 
ber of claims for the calendar/accident years used in determining the 
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earned premium at present rates would be used to determine the amount 
of credibility s applicable to the rate level change. After the computation 
of the statewide rate level changes, the statistician would then compute the 
territorial rate level changes. 

C O N C L U S I O N  

The results of this study would seem to indicate territory rate levels 
could be approximated by the substitution of a statewide distribution of 
classification data for the territorial distribution, and the statewide distribu- 
tion method affords independent companies a reasonable basis for checking 
and comparing rate levels. 

a Current Rate Making Procedures for Automobile Liability Insurance, PCAS XLIII, 
p. 131. 
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EXIIIRIT I 

(1) (2) (3) (4) (5) (6) (7) 

Coverage 

Loss & Loss 
5/10/5 Limits 5/10/5 Adjustment Calendar/ 

Calendar/ Earned Premium Limits Number Ratio Accident 
Accident at Present Incurred of at Present Year 

Year Rates (a) Losses (b) Claims Rotes (41 + (3) Weights 

B. I. 1958 $ 3,953,836 $ 2,570,427 2,763 .650 15% 
1959 4,070,745 2,696,312 2,840 .662 85 

P, D. 1958 2,696,566 1,528,828 9,181 .567 15 
1959 2,792,999 1,492,154 9,271 .534 85 

(8) (9) (10) (11) (12) (13) (14) 

Weighted Factor to Experience Indicated 
Loss & Loss Adjust Losses Loss & Expected Rate Level 
Adjustment far 24 monthl Loss Ad- Loss & Credibility Change 

Ratio at of Subsequent iustment Loss (based on (11 ) 01 
Present Rates Change in Ratio Adjust- number of (~ - )  - 1. J 

Coverage Sum of (6) x (7) Claim Costs (9) x (10) ment Ratio claims) x (13) 

B . I .  .660 1.076 .710 .651 1.00 ÷ 9.1% 

P.D. .539 1.045 .563 .651 1.00 - 13.5 

Total - 0.1 

t The calendar/accident year earned cars used to develop the earned premium, incurred losses and number of 
incurred claims were obtained from data compiled by the National Association of Independent Insurers. 

(a) N.B.C.U. rotes used to compute earned premium at present rates. 

(b) Factors of 1.10 for B. I. and 1.16 for P. D. were applied to the losses and allocated loss adjustment ex- 
penses to Include unallocated loss adjustment expenses. "/'he calendar/accident year losses have been de- 
veloped to 63 months far bodily iniury and 39 months for property damage by application of the following 
development factors: 

Calendar/Accldent Year Bodily Injury Property Damage 

1958 .974 .989 
1959 1.006 .962 
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A U T O M O B I L E  L I A B I L I T Y  I N S U R A N C E  - -  P R I V A T E  P A S S E N G E R  C A R S  

Development of Bodily Inju~ Rate Level C~anges by Territory|" 

E.~II I I IT II 

~ e e t  I 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

5/10 Limits Loss & LoH Formula 
Pure Adjustment Loss & Loss 

Calendar/ Premium Ratio at Adjustment Indicated Average 
Accident (Incl. All Present Ratla at Territorial of 

Years Loss Adj.) for Rates far Present Col. (7) Rate Present Indicated 
1958-1959 5/10 Calendar/ Calendar/ Credibility Rates as Ratia Level Differ- Class 1A 

Earned Present Accident Accident 1958 [(5) • (6)] ÷ to Changes entials Rate 
Number Average Years Years and [1.0 - (6)J Statewlde [(8) • 1.091] to Rate (3) • JI.0 

Territory of Cars Rate 1958 & 1959 1958 & 1959 1959 • .663 Average - 1.0 Class 1A ÷ (9)] -'- (10) 

(01) Jefferson, Orleans, 
Plaquemines and 

St. Bernard Parishes 55,774 $ 29.37 $ 21.35 .727 1.00 .727 1.108 + 20.9 1.163 $ 31 

(02) East Baton Rouge 
and West Baton 

Rouge Parishes 30,741 38.47 26.22 .682 .80 .678 1.034 ÷ 12.8 1.169 37 

(03) flossier, Caddo and 

DeSoto Parishes 27,508 24.19 15.86 .656 .60 .659 1.005 + 9.6 1.153 23 

(04) Ouachita Parish 10,740 23.71 17.40 .734 .40 ..691 1.053 ÷ 14.9 1.128 24 

(05) Calcasieu Parish 17,986 29.74 15.88 .534 .50 .599 .913 - 0.4 I".178 25 

(06) Lafayette Parish 9,151 33.83 24.10 .712 .40 .683 1.041 + 13.6 1.089 35 

(07) Rapides Parish 11,837 23.37 25.10 1.074 .40 .827 1.261 ÷ 37.6 1.116 29 

(08) Remainder of State 93,158 33.95 20.35 .599 1.00 .599 .913 - 0.4 1.093 31 

Entire State 256,895 31.24 20.71 .663 .656 

~'n 

Z 
C) 

O 

- ]  

m 

÷The calendar/accident year earned cars, incurred losses and number of incurred claims were obtained from data complied by the Nataonal Association of 
Independent Insurers. 
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EXHIBIT II 
Sheet 2 

Average of presen.t rates based on calendar/accident year 
1959 distribution by classification in each territory. 

This column although not essential is included in rate ex- 
hibits to show the pure premium. 

Basic limits incurred losses for calendar/accident years 
1958 and 1959 adjusted to include unallocated expenses, 
divided by the earned premium at present rates for calen- 
dar/accident years 1958 and 1959. 

Credibility '~ - based on number of claims. 

The formula for calculating this ratio by territory is shown. 
The ratio for the entire state (.656) is computed as follows: 

Sum of Column (2) X Column (3) N Column (7) for each territory 

Column (8) 

Column (9) 

Column (10) 

Column (1.1 ) 

:' C u r r e n t  Rate 
p. 112. 

Column (2) X Column (3) for entire state 

Please note that if this ratio differs from the loss ratio for 
the entire state in Column (5) by more than one point, an 
adjustment should be made in the formula for computing 
Colunm (7) by including a factor determined by dividing 
the actual incurred losses (adjusted to include unallocated 
expense) by the formula expected losses. 

Colunm (7) as a ratio to entire state ratio ( .656).  

Statewide rate level change (Exhibit I - C o l u m n  14) ap- 
plied to each territory. 

The average of present differentials TM is computed by multi- 
plying the exposures for each class in each territory by the 
applicable differential to rate class 1A. The sum of the ex- 
posures so extended is divided by the total exposures for 
each territory. 

Indicated class l A rate. 

Making  Procedures  for Au tomob i l e  Liabi l i ty  Insurance,  PCAS XLII I ,  

10 Use of a s ta tewide d is t r ibut ion  of class da ta  will require  only  two c o m p u l a t i o n s - -  
one for rural  and one for large ci ty terr i tories,  a s suming  the company  uses the same 
differentials  to rate class 1A. 
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DISCUSSION BY PHILIPP K. STERN 

A study suggested by the theme of this paper should be of substantial 
interest beyond the circle of a few experts in the relatively narrow field 
of ratemaking. The private passenger experience compilations of the Na- 
tional Association of Independent Insurers, which the author undertakes 
to interpret, comprise about one half of the total private passenger volume 
in this country, and in many states they account for most of the private 
passenger business. While Bureau members and subscribers obtain from 
their rating organization compilations of experience that can readily be 
used to test the adequacy of Bureau rates, the NAII  consolidations are 
primarily a historical record that may, at best, be interpreted in a qualita- 
tive way, and then only with broad assumptions. Mr. Gill has undertaken a 
substantial amount of work to prove that such experience can be inter- 
preted in a quantitative way, starting with the assumption that a statewide 
distribution by class can be substituted for the conventional territory dis- 
tribution. If Mr. Gill has called attention to a method that gives access 
to a wealth of private passenger experience, he will have performed a 
valuable service not only for the small companies that report to the NAII, 
at which the author primarily directs his paper, but also for all those 
concerned with rate levels and the wide spectrum of automobile liability 
insurance experience. 

Bearing in mind the stated purpose of the paper, "to explore the pos- 
sibility of developing a method of testing private passenger liability terri- 
torial rate levels by substituting the statewide distribution of classification 
data for the actual distribution by rating territory," one searches the paper 
for a direct comparison of the results obtained under either method. All 
other things being equal (expected loss ratios, losses, and the various 
adjustments introduced to compute loss ratios) the comparison would 
have been greatly simplified if premiums at manual rates calculated by 
the two methods had been shown. Instead, Mr. Gill relies more on the 
practical results of some of the alternatives he uses in his calculations. 
There is merit to this approach since, after all, private passenger rates 
are generally rounded to the nearest dollar and, what might appear too 
great a departure in terms of premiums at manual rates used in rate- 
making might be counteracted by the fortuitous effect of successive arith- 
metic calculations and rounding. 

Mr. Gill uses two different methods to prove his point: One for states 
for which the filing of experience is required in detail by class and terri- 
tory by all statistical agents, including the NAII; and a different method 
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in several other states for which he quotes some results of his calculations, 
states in which the NAIl  experience is filed in class detail on a statewide 
basis only. 

In the calculation of Louisiana rates, using classification distribution 
by territory and statewide classification distribution, results are obtained 
that differ by only three tenths of one percentage point in the statewide 
rate level. 

Since the author is also concerned with territory rate levels, it would 
have been desirable to see the effect by territory. Mr. Gill was good 
enough to furnish this reviewer the premiums at manual rates he had ob- 
tained from which we find the following ratios by territory: 

Lou i s i ana -  Accident Year 1959 

Bodily ]njury Earned Premium at Manual Rates 

Based on NAll Classification Distribution 

(1) 
Territory 

01 
O2 
03 
O4 
O5 
O6 
O7 
O8 

Entire State 

(2) (3) (4) 
By Territory Statewide ( 3 ) - - ( 2 )  

860 424 
598 786 
347 054 
130 120 
281 489 
161 200 
142 160 

1,549,512 

4,070,745 

846,654 .984 
586,489 .979 
344,615 .993 
127,870 .983 
273,539 .972 
163,916 1.017 
141,734 .997 

1,570,050 1..013 

4,054,867 .996 

It can be concluded that, all other things being equal, territory rate level 
changes using the statewide distribution would vary by small amounts from 
those developed by the conventional method, although it should be noted 
that the departures from 1.000 are larger than a casual reader may sus- 
pect from the statewide effect given by Mr. Gill. 

The paper proceeds to test the Louisiana results by presenting territory 
loss ratios based on 1961 Louisiana losses by territory and premiums at 
manual rates reflecting the two methods of calculation. If Mr. Gill had 
used the two sets of premiums at manual rates varying from each other 
only by virtue of method of calculation (statewide vs. territory classifica- 
tion distribution), the loss ratios would have varied by the factors shown 
above. Instead, Mr. Gill used two different sets of rates, one set obtained 
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earlier by the use of territory distributions and the other set of rates ob- 
tained from the statewide distribution; he applied these rates to the 
classification distribution by territory. Thus, the results in the table of 
territory loss ratios are obscured, by the influence of rounding and by the 
fact that the premiums ultimately were calculated from the territory-class 
distribution. 

By this method the author obtained identical loss ratios in six terri- 
tories for bodily injury, and in seven territories for property damage out 
of the eight territories in the state, for the two methods of computation. 
Obviously, he must have obtained two sets of rates that were similar to 
the same extent. With somewhat less luck in rounding, the results could 
have erred considerably, since a one dollar difference in relatively low 
rates could have affected the territory loss ratio by as much as 5 per 
cent. The ratemaking practitioner should feel more comfortable knowing 
the real differences produced by the two methods of premium calculation.. 

For  the other states in this group which Mr. Gill tested, only statewide 
correlation coefficients are shown in the paper. These factors do not allow 
a closer scrutiny of the results by territory. In order to complement Mr. 
Gill's data, this reviewer has calculated bodily injury premiums at manual 
rates for the state of New Jersey, using the NAl l  1961 experience. 

A comparison by territory of the premiums at manual rates obtained 
from the actual territory distribution and the statewide distribution pro- 
duced ratios ranging from 1.022 to .961. The range for property damage 
is probably larger, gauged by the statewide correlation factor of .9693 
obtained by Mr. Gill in his calculation. 

It is apparent from the data shown by Mr. Gill and the few additions 
we have included that the method of calculating premiums at manual rates 
from a statewide distribution produces results close enough for the pur- 
pose of an estimate, as opposed to ratemaking, for the four states, where 
this test was made. 

Three of these states have the type of rate regulation under which 
uniform rates apply for all companies, with a uniform classification sys- 
tem. The fourth, New Jersey, although not a uniform rate state, requires 
the recording and reporting of experience on a uniform classification 
basis. A close study would be required to determine whether there is in 
fact greater uniformity in classifications in New Jersey than there is in 
other non-uniform rate states. 

This reviewer wonders whether the greater diversity in classifications and 
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rates in the other states, or the predominance of different types of com- 
panies, has a bearing on the relationship of distribution of business by 
class and territory. If we were sure that this is not the case, we could agree 
with Mr. Gill that his method of calculating premiums at manual rates is 
a reasonable basis for the use of NAI l  data for an approximation for 
testing of rates. 

There is another limiting factor that should be noted. The statewide 
distribution gives results very close to that obtained by use of territory 
distribution by class, in the aggregate for a territory, only because of 
mutually off-setting influences in the relationship of class distribution and 
classification differentials. For  example, in one of the New Jersey terri- 
tories, we found the actual number of cars for class 1A, Multicar, as 632, 
while the application of the statewide distribution to the total number 
of cars in the territory produces 1259 cars for this class. Similarly, we 
find actual 1531 class 1C cars against 2001 1C cars obtained from the 
statewide distribution. Thus, the statewide distribution overstates by 
almost 100% a class written at a differential of .80, and by about 33% 
a class written at a differential of 1.15. The two over-statements of ex- 
posures are partly compensated by virtue of the differentials. Similar dif- 
ferences obtain for other classes, with the final result that in this territory 
the premium at manual rates obtained under the two methods are almost 
identical. Any substantial change in the differentials might work in the 
opposite direction. 

When it comes to testing the validity of using a statewide distribution 
in lieu of the territory distribution for the states for which Mr.. Gill did 
not have available a territory distribution, he was obviously faced with 
a difficult task. He modified his Louisiana test, but instead of comparing 
results obtained from rates based on the same body of experience he com- 
pared his rates with National Bureau rates. He then applied these two sets 
of rates to the NAI l  experience for a year that had not entered into the 
calculation of either set of rates, and, as a tertium quid, related the re- 
spective loss ratios to the expected loss ratio. Since his rates based on 
one or two ,prior years were keyed to the same expected loss ratio, all he 
proves is that the N A I I  experience had changed relatively little in the 
following year. The National Bureau rates have no relationship to the 
N A I l  experience. While this type of comparison may be useful for other 
purposes, it has no bearing on the objective of the paper.. If  the N A I I  
experience had worsened for 1961, Mr. Gill might have come to the con- 
clusion that the National Bureau rates fit the N A I I  experience better, 
which would be just as erroneous. As noted above, however, we appre- 
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ciate Mr. Gill's predicament, since he had no tool available to test his 
me thod  for states other than those where a territory distribution is 
available. 

In the area of loss development and trend factors, Mr. Gill had a 
similar problem. Lacking data reflecting the characteristics of NAIl  ex- 
perience, he apparently used Bureau factors. Assuming that such factors 
are available in the ranks outside the Bureau companies, there is a ques- 
tion of whether they are appropriate for NAII  data. The influence of 
these factors on rate level is considerable. 

Mr. Gill did not suggest that his method is suitable for ratemaking or 
rate review, and rightly so. Although it does not produce as close an 
approximation by territory as the data presented in the paper for the states 
of Louisiana, New Jersey, North Carolina and Virginia seem to indicate, 
the suggested method might be useable to establish guideposts that, along 
with other considerations that motivate independent companies' pricing, 
could be used for the testing of rates.. Since the price differential between 
the rates of the Bureau and Non-Bureau companies is generally predicated 
upon loss as well as expense experience, there is more latitude in the 
degree of required loss level approximation for Mr. Gill's "testing of 
rates" than is required in ratemaking. 

D I S C U S S I O N  B Y  D A V I D  A .  T A P L E Y  

In the words of the author, the purpose of this paper is to explore the 
possibility of developing a method of testing private passenger liability 
territorial rate levels by substituting the statewide distribution of classi- 
fication data for the actual distribution by rating territory.. Also, in his 
introductory remarks, Mr. Gill gives emphasis to the potential value of 
such a method to small independent companies and company actuaries as 
the basis for estimating the adequacy of their rate levels. 

In the judgment of this reviewer, Mr. Gill's paper will indeed be of 
interest to a very large audience. Under current practices, a huge pro- 
portion of the total experience of all insured automobiles is accumulated 
under the statistical plans of the official statistical agents. However, there 
is a considerable variation from one state to another in the percentage 
of total business written by members of the Mutual Bureau, members of 
the National Bureau, members of other local State Bureaus and by in- 
dependent companies. It seems reasonable to believe that this, or any 
other, method that will enhance the evaluation of rate levels by territory 
based on the experience of all companies will find favor in every quarter 
of our industry. 
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Mr. Gill's paper will unquestionably be of particular interest to a 
great many independent companies, In that period in which the all- 
industry bills were passed, almost 20 years ago, the art and science of 
automobile insurance ratemaking was practiced by a relatively small num- 
ber of rating bureaus and large independent companies. Most, if not all, 
of the medium and small independent companies borrowed heavily from 
the available rate schedules of the larger organizations. In the years that 
have elapsed since the mid-nineteen forties, the exposures and premium 
volumes of the companies have become much larger and the interest of 
the independent companies in sound ratemaking practices have increased 
in even larger proportion. Mr. Gill's paper may very well point up a very 
real opportunity for our Society to capture the interest of even the small 
independents and to encourage the participation of their personnel in our 
programs. 

The title of this paper properly recognizes that this is a method of 
approximation. This acknowledgment perhaps relieves in some degree 
what would otherwise be a necessity for examining the consistency and 
comparability of both the statistical plans of the N.A.I.I. and the National 
Bureau, and also the practices of the companies reporting to these organ- 
izations. Nevertheless, it should be noted that within the N.A.I.I. some 
companies follow the definition .of a bodily injury claim employed by the 
National Bureau for all practicable purposes while others count claims 
only on a per accident basis. This difference alone could have a material 
effect upon the determination of the credibility factors employed by the 
author. It is also noted that the scope of testing set forth in this paper 
is fairly limited, as the author explains. 

It may be of interest that in recent years quite a few companies have 
attempted, in one way or another, to make use of the N.A.LI. experience 
accumulations for purposes that are quite similar to those stated by the 
author. In a panel presentation at one of the Workshop Meetings, some four 
or five years ago, one of the larger N.A.I.I. companies' personnel presented 
a rather detailed and somewhat complex method for making a similar kind 
of evaluation. Mr. Gill has, for many years, been uniquely placed to ob- 
serve the interest and desire of the independent companies in the sound 
usage and the proper interpretations of not only the N.A.I.I. statistical 
accumulations but also those of the entire industry. Throughout his years 
of service to the many independent companies of every description and 
employing many varying practices, he has consistently sought to maintain 
standards of excellence that are in keeping with the object of our Society. 
It is the sincere hope of this reviewer that this paper will become only 
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the forerunner of additional efforts to make full usage of all the statistical 
tools of our industry to the mutual benefit of all the companies. This is a 
thoughtful and stimulating paper devoted, ! believe, to a larger purpose 
than that expressed by the author. Mr. Gill is deserving of our com- 
mendation. 

D I S C U S S I O N  BY PETER B. ZORY 

As a representative of a ratemaking organization, 1 found Mr Gill's 
paper of particular interest. The essential idea of the paper concerns the 
calculation of premium at present rates by utilizing a statewide distribu- 
tion of classification exposures instead of the actual distribution within 
each rating territory. The standard method of computing premium at 
present rates, as described in Mr. Stern's paper, '  requires the use of the 
actual class exposures within each rating territory. Except for six states, 
the National Association of Independent Insurers collects automobile ex- 
perience by territory for all classes combined and only statewide for each 
classification. Thus, the N.A.I.I . 's  compilation of experience does not 
include the actual classification exposures within each rating territory. 
Mr. Gill believes an estimate of the exposure by class within each ter- 
ritory, based upon the statewide distribution, would enable small inde- 
pendent companies to use the N.A.I .I . 's  compilation of experience to (1) 
test their rate levels or (2) determine approximate rate levels for a state 
they are entering for the first time. 

In order to demonstrate that his method can closely approximate the 
actual premium at present rates, Mr. Gill has calculated two rate level 
changes, for each of four states in which the actual class distributions by 
territory were available. He calculated one rate level change on the basis 
of the actual class distribution within each territory and a second based 
upon the statewide class distribution. The resulting rate level changes 
were practically identical. 

To illustrate further the feasibility of using the statewide class dis- 
tribution, Mr. Gill performed another test involving six other states.. Two 
sets of premiums at present rates were calculated for each of the six states, 
using the same exposures but different rates. Both sets of premiums were 
based upon the N.A.I .I . 's  1961 statewide class exposures, which were 
distributed by territory using Mr. Gill's approximation method. One set 
of premiums were calculated at the 196~ N.B.C.U. rates and the second 
set at the 1960 N.B.C.U. rates, adjusted to reflect the 1958-1959 N.A.I.I .  

1 Current  Rate Making Procedures for Automobile  Liability Insurance,  PC,4S XLIII .  
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loss experience. Mr Gill concluded that the second set of premiums, re- 
flecting the N.A.I.I. loss experience, anticipated more closely the pre- 
miums indicated by the 196l N.A.I.I. incurred loss level than did the 
premiums calculated at the 1961 N.B.C.U. rates. It seems such a result 
would be inevitable. While Mr. Gill does note that no criticism of 
N.B.C.U. rates is implied because they were developed from and for a 
different book of business, it should be pointed out that the 1961 N.B.C.U. 
rates are those filed and approved and do not necessarily represent a pure 
statistical formularized approach. 

This approximation method however, appears to be a reasonable and 
useful procedure in helping small independent companies to estimate the 
adequacy of their rate levels. For example, Company X with insufficient 
data could check the adequacy of its present rates by utilizing its own 
present rates in conjunction with the combined N.A.I.I.  class exposure 
and loss experience. Mr. Gill would use the N.A.I.I. 's statewide class 
distribution in estimating the N.A.I.I. 's class exposures within each terri- 
tory and these exposures would be multiplied by Company X's rates to 
produce N.A.I.I. premium at present rates. The standard ratemaking 
procedures, currently being utilized by the National Bureau, would then 
be followed to determine indicated rate level changes. If Company X's 
rates are to be judged on the basis of the combined N.A.I.I. experience, 
then it would be desirable to have these rates determine originally from 
a book of business similar to that reported to the N.A.I.I. Also, the Com- 
pany X's present distribution of business should be fairly representative 
of the combined N.A.I.I. experience. One possible difficulty in this area 
is that the N.A.I.I. statistical plan allows the same risks to be reported 
under different classification codes. For example, companies reporting 
to the N.A.I.I. may report young driver risks under three class codes, 
two class codes, or they may combine all of their young drivers under 
one code. 

Considering this approximation method as a precise ratemaking tool, 
I would have the following comments. Rates must meet statutory require- 
merits that they shall not be excessive, inadequate or unfairly discrimina- 
tory. Premium at present rates calculated by utilizing a statewide dis- 
tribution of class exposure could produce excessive or inadequate pre- 
miums both statewide and by territory and also unfair discriminations 
among territories. The greatest variation between a statewide and a 
territory distribution cited in this paper produced a difference in bodily 
injury rates of 3%.  In states where there are large differences in classi- 
fication distribution among territories the resulting rate differences would 
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be larger than 3%.  There are numerous examples of states where such 
differences could result, including states with few rating territories. In 
one small state, a territory's rates calculated using N.B.C.U. experience 
and Mr. Gill's approximation method differed by 6.5% from those com- 
puted using the actual exposure distribution by class. 

Mr. Gill's principal objective however, was to afford small independent 
companies a reasonable basis for checking and comparing rate levels 
using the N.A.I.I . 's  compilation of experience. It seems to me he has 
accomplished his purpose and has enabled companies to make more valu- 
able use of the N.A.I.I . 's  compilation. 

In this connection it might be of interest to consider the National Bu- 
reau's compilation of experience. The N.B.C.U. compilation sets forth 
an experience pure premium and a pure premium underlying the average 
rate for each rating territory. These average rates have been determined 
from the actual class exposure within each rating territory and the present 
rates being used by the members and subscribers of the N.B.C.U. To sup- 
plement this information, the National Bureau is now preparing to make 
available to each of its companies their own experience in the same detail 
as that shown in the compilation for all companies combined. This will 
allow each company to compare its own loss experience with that re- 
ported for all companies, as well as the pure premium underlying its aver- 
age rate with the Bureauwide average rate. These pure premium compari-  
sons will facilitate a convenient and precise rate level check for the indi- 
vidual company. 
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This paper is written for actuarial students, for insurance workers in 
general, and for non-insurance statisticians. Reference is made to statis- 
tical text 'books in general for much of the elementary mathematics, other- 
wise the paper is complete in itself. 

P A R T  ONE:  E L E M E N T A R Y  C O N S I D E R A T I O N S  

CHARACTERISTICS OF INSURANCE STATISTICS 

Primarily, insurance statistics have to do with the frequency with 
which untoward events occur in a class of insured individuals, and with 
variance in the severity of the effects of those events. Some fundamentals 
of insurance statistics are as follows: ( t )  Every risk belongs to a class 
of risks, but differs from every other risk in the class; (2) All classes 
of risk are capable of multiple subdivisions; (3)  Everything is a time series, 
often a three dimensional time series: calendar time, age of person or prop- 
erty, time since insurance began; (4) Nearly everything is expressed in 
dollars and cents; (5) For many kinds of insurance, the class with large 
amounts insured may be too few in number to produce reliable data; 
(6) All results are influenced by human actions; (7) Many risks are classi- 
fied on the basis of representations rather than on facts. Most insurance 
statistical data are based on second and third hand information; (8) Nearly 
all insurance statistics for a given class can be compared with statistics for 
a related class, or with statistics for a somewhat related coverage on what 
is otherwise the same class; (9) Often insurance statistics are used before 
claim information is fully developed; (10) Insurance classes are different 
from classes in the population as a whole because of actions of insureds, 
actions of the insurers, and because people who buy each kind of insur- 
ance are a different class from people who don't buy that kind of insur- 
ance; (11) Insurance itself produces changes in the statistics involved; 
(12) Insurance claim rates "per year" sometimes include grace periods, 
and are not precise as to the time when coverage actually commenced. 

ELEMENTARY ILLUSTRATIONS 

If an insurance company could just insure a cross section of the popu- 
lation, the need for underwriting of individual risks would be eliminated 
or sharply reduced because, to start with, the insured class would be the 
same as the population class. The need for claim settlement and adminis- 
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tration would still be great because insurance changes the action of the 
people insured. Insureds do not consist of a cross section of the popula- 
tion and this difference between the insured population and the general 
population results in a difference between general statistics and insurance 
statistics. ]n insurance terms, we have self-selection (often equivalent to 
anti-selection), company selection, effect of insurance upon occurrence 
of events insured against (or the reporting of the occurrence), and the 
effect of the insurance upon the amount to be paid. These interrelations 
and differences of insurance and general statistics are illustrated by consid- 
ering an actual case. 

One of the most important recently developed lines of insurance is 
Major Medical Insurance. However, before considering the development 
of Major Medical Insurance in relation to statistics of insurance, we will 
first consider the development of a much simpler kind of insurance, the 
insurance against scoring a hole-in-one in a professional golf tournament. 

In connection with the hole-in-one in a professional golf tournament 
recently, a very large prize, $50,000.00, was offered for the scoring of a 
hole-in-one. The $50,000.00 was the total prize regardless of the number 
of holes-in-one scored. The statistical application to the insuring of this 
risk is fairly clear cut to persons who keep up with golf and its statistics. 
The probable procedure involved illustrates many of the aspects of statis- 
tical applications to insurance operations. 

In the first place, there is rather readily available a considerable volume 
of statistics on the number of holes-in-one scored by professionals in their 
golf tournaments. With some little research, this hole-in-one statistic could 
be analyzed by difficulty of hole. We would thus have the statistics for 
holes closely comparable to the one or more to be played for the hole- 
in-one prize. We would, of course, know how many times the hole or holes 
were to be played. We would also have a series of statistics for holes of 
somewhat greater and lesser difficulty as collateral statistics. We would 
also have a time series which would give us some clue as to whether pro- 
fessionals were tending to score more holes-in-one, or not. 

We could also take into consideration some rather remotely related 
statistical data such as the number of birdies made on par three holes 
and the number of times when the balls came within a few inches of coming 
to rest in the hole either off line or too hard or too softly hit. We could 
also take into consideration similar results in amateur tournaments. 

The foregoing would appear to exhaust the statistical data which could 
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be used as a basis of determining the pure premium involved and we now 
come to the problem of estimating the difference between non-insurance 
statistics and insurance statistics. 

in the case of the golf hole-in-one, there are three parties involved: 
the insurance company, the promoter, and the professional golfer. In this 
particular case, and by no means is this always the case, the interest of the 
insurance company is directly opposed to the interest of the other two par- 
ties. We can, therefore, expect that the other parties will do whatever they 
consider to be ethical in order to provide a hole-in-one with its big prize, 
and with its collateral publicity which would be considerably to the ad- 
vantage of the promoter. There is very little risk to the professional golfer 
himself, since he was going to play in the tournament with corresponding 
time and expense in any event, so that the golfer has all to gain and little 
to lose by striving for a hole-in-one. 

The first thought in applying the original statistical basis on an un- 
insured event to the risk when there is insurance is that perhaps there 
should be some coinsurance. That is, perhaps the promoter should pay 
some of the prize money even though he has insurance. Coinsurance would 
reduce the conflict of interest between the promoter and the insurer. We 
then run the following gamut of thoughts with relation to the effect of the 
insurance upon the actions of the promoter and the golfers: 

1. The golfers would practise for this hole-in-one before the tourna- 
ment. 

2. The golfers will be shooting directly for a hole-in-one on this par- 
ticular hole rather than shooting more for the center of a green 
as they might do if they were interested solely in their total scores 
and how they finish in the tournament. 

3. The promoter might easily be tempted to place the hole in the cen- 
ter of the green or in a fiat spot, or even in a slight valley on the 
green, and he might well leave the hole in the same spot during the 
entire tournament instead of moving it as is customary. He might 
even leave the grass a littIe longer or the green a little softer than 
might well otherwise be the case. 

4. The golfers would be somewhat inclined to pair off, or join together 
in greater numbers to agree to split the prize in the event that one 
of the group scored a hole-in-one. This is especially true because 
of the effect of federal income tax upon higher earnings in one 
year. Correspondingly, the golfers would be inclined to inform each 
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other as to the effect of wind and ground conditions on the playing 
of the hole. They might even be a little less concerned about the 
avoidance of pressing their feet down into the area immediately 
surrounding the hole and they might be extremely careful to re- 
move the handicap of ball marks or other irregularities in front of 
the hole before leaving a green. 

The foregoing is merely an elementary illustration of the problems of 
applying non-insurance statistics to insurance operations and is not in- 
tended to indicate that the degrees of conflict between the parties involved 
are always the same as ‘it is in the case of insurance against the payment 
of a prize of $50,000.00 for a hole-in-one. 

These are factors that we, as amateur golfers and as statisticians, have 
thought of import. But, as a proverb of Iran states, “Only the hounds of 
Mazandaran can catch the wolves of Mazandaran.” We should have the 
help of experts in our analysis of the problem; an expert golfer, an expert 
promoter, a greenskeeper, and, if such there be, an expert golf statistician. 

As previously indicated, Major Medical Insurance and its evolution 
are a better indication of applications of statistics to insurance problems. 
One of the earliest occurrences related to Major Medical Insurance was 
that the medical director of a large insurance company suggested to his 
actuary that individuals be insured against the payment of major medical 
and hospital expenses on an indemnity basis rather than on a schedule 
basis. After a moment’s reflection, the actuary asked, somewhat incredu- 
lously, if this meant that the insurance company would pay whatever the 
doctors decided to charge. This recognition of the conflict involved be- 
tween the insurance company and one of the parties involved in Major 
Medical Insurance ended this attempt to initiate Major Medical Insurance. 

There was a large body of incomplete statistics indirectly related to 
Major Medical Insurance contained in the files of insurance companies on 
hospital and surgical insurance even though the insurance companies did 
not pay the major medical expenses. Estimates could be made from the 
incomplete statistics. There were claim rates by cause of sickness and 
medical data as to the duration of such sickness. From these, and probably 
from non-insurance sources, Major Medical Insurance had statistics for its 
inception. A few years after the initiation of Major Medical Insurance, 
one of the large insurance companies made a study of the medical expenses 
of their own employees in great detail. The employees did not have Major 
Medical Insurance. This analysis was based on questionnaires to the em- 
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ployees, and the results were analyzed and reported by one of the actuaries 
of that company. Practically all of the problems involved in the statistical 
application of this experience on this particular class of individuals when 
they were not covered by Major Medical Insurance, but as applied to in- 
surance operations in different parts of a changing world, were analyzed 
from a practical viewpoint in that report. (Thaler, Transactions of the 
Society of Actuaries, Volume II.) 

The problems involvtid in that application to Major Medical Insurance 
can serve as generalizations of many of the problems of applying general 
statistics to insurance companies. 

One of the effects of Major Medical Insurance is to provide not just 
the funds to pay ,medical and hospital bills, but to provide an actual in- 
crease in the use of medical and hospital facilities. Our hospital insur- 
ance and medical insurance, and this includes Major Medical Insurance, 
helps provide more and better medical and nursing facilities. This means 
that out of funds provided through insurance, we must be prepared to help 
build hospitals and improve their facilities, to help employ more nurses 
(this may mean paying them relatively higher scales and improving their 
working conditions in accordance with the law of supply and demand), 
and to reimburse doctors for any added work; all this in the shadow of 
inflation. 

Insurance statisticians, in their consideration of the applications of 
their statistics, must take into consideration the immediate effect of the 
insurance and also the sociological and economic forces which, in turn, 
are largely capable of being understood to a degree only with the help of 
statistical analysis. Again, experts should help analyze the problem; doc- 
tors, hospital administrators, nurses, labor experts and, once the insur- 
ance is operating, experts in that line of insurance. 

The first statistical application to any somewhat isolated insurance 
problem involves a great deal of judgment. This judgment, of course, was 
illustrated by the incident in which the actuary of one large company re- 
fused to let doctors and hospitals say how much his company should pay 
on a claim and, therefore, refused to initiate Major Medical Insurance. In 
a sense, this judgment was based upon parallels as to what the charges 
might be for various kinds of services when there was no bargaining be- 
tween the seller and the buyer. Often, however, we have related coverages 
or we can extend coverage rates for various other age brackets and may 
have the statistics for such related insurance. 
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I N T A N G I B L E S  

In any statistical process we are looking at cold figures on paper, but 
we should be thinking of tangible objects and of live persons. The human 
element underlies much of the factual material on which statistics are 
based. The output of one factory manager, one factory inspector, or one 
factory worker, forms a significant sub-class from the output of other 
human beings and other human organizations, insurance is no exception 
to the impregnation of statistical data with the influence of humans. "In- 
tangibles" we call some of them, but, to those humans near the grass roots 
they are not intangible. The workers know the influence of their own 
endeavors and of the endeavors of their fellow workers. To those at the 
grass roots the reasons for differences are not intangible, they are real. 
Consider one insurance case. Why did valuable property floater coverage 
suddenly change from unprofitable to profitable for one large company 
in a certain large city? The way one appraiser went about his job involved 
what home office underwriters may call "intangible," but the appraiser 
could describe precisely how he got more premiums and better experience 
out of floater insurance. Conversa t ional ly-"Mr.  Jones, did Mrs. Jones 
get this dress from Macy's basement?" Mr. Jones (the man that the 
neighbors are keeping up w i t h ) - " N o - S a k s  Fifth A v e n u e - a n d  the 
jewelry from Tiffany's, etc. etc." R e s u l t - 1 2 0 %  increase in appraised 
value; 50% drop in loss ratio; 99.44% drop in trouble adjusting claims. 
Statistical sub-class-proper ty  appraised by an appraiser who knew prop- 
erty and who knew people, and .who wanted to do a good job. Similar 
sub-classes- agents who knew; home office underwriters, et al, who knew 
their business, knew people, and who set high standards of performance 
for themselves. These generalities of knowledge of people are partly in- 
tangible when expressed as generalities, but are tangible to those near the 
grass roots. The insurance statisticians cannot know all that brokers, 
agents, appraisers, and underwriters know about a risk. But, translating 
intangibles into tangibles, picking the significant good or bad subclasses 
from the commonly recognized class, getting down to individuals, brings 
statistical figures to life and to extra productivity. The Ugly American 
put it this w a y - " H a v e  you been out in the boondocks?" 

D E F I N I T I O N S  AND D E S C R I P T I O N S  OF I N S U R A N C E  CLASSES 

The precision of our descriptions of insurance statistical classes varies 
all the way from fairly precise descriptions when detailed research is in- 
volved to obviously incomplete descriptions of conglomerates in inter- 
company investigations. Risks have claim experience because of pertinent 
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characteristics, not just because of the name of a class. The pertinent char- 
acteristic of a student applying for accident-medical coverage may be that 
he is a football player, not that he is a student. The pertinent character- 
istic of an armed forces lieutenant applying for automobile insurance may 
be that once a week he races back from the nearest town or entertainment 
center to his armed forces base, Cinderella-like, to beat the stroke of 
twelve, or the stroke of two a.m. Statistical thinking is not just thinking 
about classes; statistical thinking is comparative quantitive thinking about 
characteristics in an effort, among other things, to conle closer to funda- 
mental causes. 

U N I T S  AND V A L U E S  

Statisticians deal in dollars, index numbers, standard deviations, and 
more purely mathematical standards of comparison. These are technical 
units or standards of comparison. "The dollar is a unit of value." But is 
it now? Oh, we all know we get into financial trouble with the growing 
cost of automobile repairs and property and personal damages in terms 
of a declining dollar, but insurance is a two-edged sword. The dollar has 
no value except in what it will buy. Where is the value in a fire deliberately 
set as an alternative to bankruptcy; in unemployment "benefits" to those 
who are thereby encouraged to idleness or discouraged from enterprise; 
and how great the value in rehabilitation, in prevention, in insurance dol- 
lars when put to the improvement of human lives, in unemployment bene- 
fits that preserve dignity and give hope? Likewise, the cost of paying for 
the insurance needs measuring in truer values. For example, premiums or 
taxes to pay for benefits may reduce savings or reduce worthwhile expen- 
ditures in other directions. These are indications of true costs and of true 
values; true statistical measures - truer than the easily expressed and vary- 
ing unit - the dollar. 

T H E  I N E X O R A B L E  A P P L I C A T I O N  OF S T A T I S T I C S  

Insurance statistics are inexorably translated into accounts, cash ac- 
counts and claim reserve accounts, among others, whether they are .trans- 
lated into technically statistical reports or not. In a truly mutual and 
equitable insurance operation, claims plus expenses are premiums. A bad 
experience would force premiums to rise very quickly if all companies were 
limited to just one line of insurance and had very limited amounts ot~ capi- 
tal. It takes a long time for the facts to catch up with a powerful finan- 
cial or governmental complex unless it is managed by those who are 
strongly motivated by competition and by profits and losses, but the facts 
have a way of catching up with everybody in the long run. 
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I N S U R A N C E  S T A T I S T I C S  IN T H E  R E A L M  O F  S T A T I S T I C S  

Insurance statistics comprise a class of statistics which has different 
characteristics for different kinds of insurance, but, as a broad class, in- 
surance statistics are different from all other statistics in their character- 
istics and properties. On the other hand, each of the characteristics of in- 
surance statistics is present in certain other statistics. 

Insurance statisticians are plagued by: changing economic and social 
conditions; dit~culties in projecting; anti-selection; class selection; the effect 
of individual agents and other workers; the difficulties of second and third 
hand reports rather than of direct observations; the use of class labels 
rather than of characteristics. Other statisticians, who deal with humans, 
face some or all of these same problems. But scientific statistical think- 
ing has to do with quantitive comparison of characteristics (not classes) 
in a search for causes. With insurance statistics as an illustration of the 
shortcoming of much of the statistics about people, no wonder Haroun AI 
Raschid went about disguised inconspicuously, as a beggar if it suited his 
purpose, in order to obtain his own statistics about the state of mind of the 
people of Baghdad at first hand in the days when the Arabian Nights were 
being written. 

S T A T I S T I C A L  T H I N K I N G  IN T H E  R E A L M  O F  T H I N K I N G  

Most scientific thinking is comparative quantitive thinking about quali- 
ties. The transition of the observations of gravitational effects from Aris- 
totle, to Galileo, to Newton, to Einstein, to the conquest of space, repre- 
sents the advance from rough statistical thinking to more accurate statis- 
tical thinking, to the thinking of pure science, and to statistical thinking 
again. Aristotle observed that heavy objects fall faster than light objects 
and, according to his medieval followers, concluded that their speeds were 
inversely as their weights. Statistically, he had the objects in the wrong 
statistical classes. He should have divided by the characteristics of sur- 
face and shape in proportion to weight, not just by weight. Galileo dis- 
proved Aristotle by further experinaentation. Newton reached a "cause," 
a presumably universal law, the gravitational force which attracts objects 
to each other. Einstein refined our thinking about one of our standards, 
the "straight line" pursued by a ray of light. But we still have wind 
tunnels and experimental flights, and weather analyses to observe "statis- 
tically" the result of the interplay of the force of gravity with other forces, 
for example, near the speed of sound in various densities of air. Scientists 
and scientific statisticians alike are searching for the "causes" of our ex- 
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perience, and none of us has ever reached the ultimate "cause" - What 
causes gravity? 

If Newton and his "cause," the force of gravity, represents thinking 
more precise than that of statisticians, on the less precise side we have 
thinking based on commonly observed statistics that we do not even write 
down, the "judgment" of an experienced actuary or other statistician or 
business man, for one thing. At the extreme low end of this application 
of statistical "thinking" we have the emotion that makes us tend to fear 
anything unfamiliar, or to embrace the familiar so that our home office 
agency may experience the most generous underwriting and the worst claim 
results of any of our agencies. There are numerous other instances of a 
tendency to approve the commonplace. From "general reasoning" it was 
long thought that the common occurrence of enlargement of the heart in 
conjunction with a heart murmur was a good sign, as representing good 
compensation. Actually, the enlargement indicated the seriousness of the 
heart damage. 

Another kind of reasoning related to statistical reasoning is reasoning 
from a general background and a "statistic" of "one," or from extremely 
rough statistics. Thus, an insurance company inspector of new electric motors 
found metal chips inside one motor. He insisted on complete dismantling 
and found many more chips in six of the seven motors involved, any chip 
capable of causing a lnajor breakdown. A life insurance statistical worker 
noticed that a policyholder who died of suicide in the second policy year 
had been paying seventy-five percent of his income for life insurance. 
This led to an investigation of the premium-income relationship on other 
suicide claims, and to new underwriting rules against speculation. Ac- 
cumulations of statistics often commence with a thorough knowledge of 
one case, and then another case, and another, before the rules for gather- 
ing statistics are set forth. Sometimes, also, incomplete observations, folk 
lore, point to a truth. Workers in city morgues observed long ago that 
seven out of eight victims of lung cancer had the thumb and index finger 
of their right hands heavily stained with nicotine. The other one in eight 
was left handed. 

F A C T O R S  O F  S A F E T Y  

Applied mathematics is based in part upon pure mathematics and in 
part upon many variables which are not expressed mathematically. It is 
much more complex than pure mathematics, so much so that the "answer" 
involves expert judgment. The mathematical models used in applied ma- 
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thematics are approximations: actuarial tables, statistical tables, proba- 
bilities assuming random fluctuations only, the average, the range. (What 
is the worst that can happen?) In engineering, a factor of safety is intro- 
duced to allow for approximations to the partly known; the structure may 
be two or three times as strong as simple mathematical models would in- 
dicate. In insurance, except when competition or rate regulation and the 
urge to expand get out of hand, we have our "margin for safety," "margins 
for contingencies," "profit margins," or safety factors in calculating credi- 
bility. The use of these margins is epitomized by the experience of Andrew 
R. Davidson, the historian of the Faculty of Actuaries in Scotland. To 
quote, with unimportant omissions, "But actuaries have always been prac- 
tical statisticians; they are statisticians but also business men and, how- 
ever nice the calculations, the men of that time did not forget to apply 
at the end an ample margin for contingencies when a contract was to be 
made. In the early part of this century, I can remember a certain chagrin 
when my official supervisor would add 25% or 331/5 % (his two favorites) 
to the figures 1 had ascertained with infinite pains." 

This dramatizes the approximations involved in the use of mathema- 
tical models in applied mathematics, except that 25% or 3 3 ½ %  is not 
even of the same magnitude as the greatest safety factor used. Applied 
mathematics is important; it is complicated. No wonder, then, that Count 
Swedenborg in 1724 declined the chair of mathematics at the University of 
Uppsala on the ground that it was a mistake for mathematicians to be re- 
stricted to pure mathematics. 

T H E  BUSINESS D E C I S I O N  

Those involved in deciding how to apply statistics include members 
of state rate regulatory bodies, insurance company presidents, sales vice 
presidents and statistical experts or near experts, such as actuaries and 
home office underwriters, brokers or salesmen of individual cases, and, 
in the case of government "insurance," government executives and admin- 
istrators, legislators and various classes of voters. All of these bring to the 
problem their own viewpoints, their own financial interests, their own de- 
sires, knowledge and background, their own bargaining abilities and defi- 
ciencies, their own emotional involvements and their own concepts of 
equity and acceptability. The actuary or other statistical expert who has 
command of the statistical information has the task of dealing with all 
of these people with their many diverse human qualities and with their 
specialized knowledge and abilities, and they, in turn, have the task of 
dealing with him. The task involves understanding the individuals, under- 
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standing the sales and acceptability facts, and the realization that there is 
no easy road to obtaining and analyzing the facts involved in the sales-ac- 
ceptability and public relations aspects of applying insurance statistics. 
Sales and public relations aspects are not often investigated as thoroughly 
as are claim statistics, and we are often dependent on mere opinions of 
probable effects on sales, colored by very recent experiences with very 
few cases. Often the claim statistics are the only statistics thoroughly ana- 
lyzed and recorded in writing. In deciding how to use insurance statistics, 
not only cold logic and judgment but human emotional reactions are in- 
v o l v e d -  not just in "the decision," but in making the decision as accept- 
able and as effective as is practicable. 

A fundamental difference in individual viewpoint is that for some their 
background is such, in sales for example, that one "success" in ten at- 
tempts leads to an overall success in their major activities. For a particular 
company decision being made, perhaps one profitable venture in three 
decisions will lead to an overall profit. On the other hand, some individuals 
will fear the prospect of even one unprofitable venture in a great number. 
Nor can people be wholly objective about this. The man who fears one 
failure is likely to speak of a one in two situation as a one in ten shot. 
The man who is accustomed to operate successfully with one success in 
ten attempts is likely to evaluate the probable effect of every likely look- 
ing product or rate reduction as a "sure thing," and to think that the power 
of positive thinking can keep loss ratios down. Perhaps each should con- 
tinue his own way of thinking in order to offset the bias of each other. 

In the application of statistical data, a major portion of the responsi- 
bility rests upon the actuary or other statistician who presents the statis- 
tical data. Often the statistician is in command of most of the hard facts: 
the statistics, including related statistical data, probable causes, and the 
human angles involved. His recommendations will loom large in the minds 
of others in the future and this may be especially true if the results go 
awry whether because of unfavorable action or because inactivity seems 
to be the cause of a lost opportunity to grasp affairs at an optimum time. 
Often the statistician has a veto or nearly so on the development of new 
coverages and the changing of other coverages involved in sales expan- 
sion. His positive suggestions are listened to with respect. His negative 
suggestions are sought, or feared. His written and spoken summaries and 
individual illustrations of the facts are the most important factors in the 
minds of many as they make their decision, especially his written reports. 
(When King Ahasueras could not sleep, he commanded the records to 
be read, and so Mordecai was remembered and honored.) 
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A business decision involves a weighing of the probabilities and of the 
stakes involved .in various courses of action. The most difficult stakes to 
weigh are the stakes of goodwill, of respect, and of cooperation; these 
stakes can be exaggerated or they can be underestimated, or even evaluated 
in the wrong direction. 

Business decisions are not made just at the apparent point of deci- 
sion. Making a business decision is a developmental process. Pertinent 
statistics, statistical background and statistical viewpoints are involved at 
all the stages of developing the ideas and making the dec i s ion - the  final 
judgment -  not just in the conference room, not just in direct business dis- 
cussions, but also in informal conversations under various circumstances. 
The character and characteristics of those making the decisions are among 
the important factors in decision m a k i n g - a n d  so is the knowledge that 
each person has of the characteristics of the others, primarily through per- 
sonal contact, but including also the statistical knowledge of the charac- 
teristics of the various classes of persons to which the individuals involved 
belong. It is vital to know with whom we are dealing among policyholders, 
agents and brokers, and the makers of formal decisions. 

Kipling wrote: "I  keep six honest serving-men (they taught me all I 
knew). Their names are What and Why and When and How and Where and 
Who." Insurance statisticians know the importance of "When." Every- 
thing is a time series. Our thought is ever "What of tomorrow?" and, also, 
"Can we beat our competition to the punch?" Rates often vary by geo- 
graphic area. We know that "Where" is important. We are constantly 
searching for causes; Why? Why? But, pervading all the other "serving 
men" of What and Why and How and Where and When in insurance statis- 
t i c s -  pervading all our decisions and all the effectiveness of our applica- 
tion, pervading insurance itself, all pervading in our work is the human 
f a c t o r - W h o  buys? Who sells? Who repairs? Who administers? All in- 
surance involves human beings. Insurance is sold by human beings, sold 
to human beings, on products built and operated by human beings (or on 
human beings themselves), for statistical classes into which they are sorted 
by other human beings, for insurances which are administered by human 
beings with resulting profits and losses which are studied by human beings, 
including actuaries and other statisticians, and so on, all involving human 
beings and things controlled, in part at least, by human beings - except the 
weather, and we are even talking about controlling that. The result is that, 
for us at least, it is true that "the proper study of mankind is Man." But, 
that is just "study." For the end result we turn to Mr. Micawber. "Annual 
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income twenty pounds, annual expenditure nineteen pounds six, result hap- 
piness. Annual income twenty pounds, annual expenditure twenty pounds 
ought and six, result misery." 

C O N C L U S I O N  TO P A R T  ONE 

The science of statistics is based on similarities and on differences. 
Similarities lead to classes. Differences lead to sub-classes, to frequency dis- 
tributions and to individuals - unique individuals, persons. Insurance statis- 
tics is in the class of human statistics and in the sub-class of business 
statistics. Insurance statistics of various kinds have their own distinct 
characteristics; each statistical study has its individual characteristics. One 
important characteristic of insurance statistics is change; who knows what 
tomorrow holds, except change? A sudden change like October 1929, or 
a mathematically smooth change? The application of insurance statistics 
to insurance operations involves the vital operations of an insurance busi- 
ness; sales, profit making, and the ability to provide the benefits which have 
been promised. So important are our statistics and our profession that 
actuaries, quite as a matter of course, appear before and are a part of 
boards of directors and governmental commit tees -  so important, that the 
words "actuarially sound" have been used as part of the presidential vo- 
cabulary. Actuaries and other insurance statisticians belong to that class 
of individuals, purveyors of truth, of whom King Solomon wrote in The 
Book of Proverbs; "Seest thou a man diligent in his business? He shall 
stand before kings." 

PART TWO: MATHEMATICAL MODELS 

All applied mathematics is based upon mathematical models and upon 
approximations implicit in mathematical models. 

In sociological and economic sciences, the approximations are very great, 
especially in the vast majority of cases in which the applications involve 
the future with all its complexities and uncertainties. For this reason, per- 
haps, we are often quite content with approximate but easy to apply de- 
velopments of our mathematical statistical formulas. 

Mathematical formulas arc more acceptable than free hand or graphic 
methods partly because free hand and graphic methods more obviously 
involve personal judgment and thus are more obviously subject to slanting, 
whether deliberate or not. Thus, even when a supervisory statistician would 
trust his own judgment in free hand smoothing or in graphing, he some- 
times delegates the work as a formulary application, and, when non- 
technical men are in a position of responsibility, or when any conflict of 
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interest is involved, the mathematical formula method often becomes a 
necessity. 

All probability and all applications of statistical data are based on 
partial ignorance. If we knew just how a pair of dice were imperfect, were 
held, and thrown, and blown, and how the surface on which they bounced 
reacted, we could predict from tried and true engineering formulas just 
how the dice would fall. If  we knew more about each insurance risk than 
we do know or even than it is at all practical to determine, we could rate 
each risk better, and we could build a foundation of statistics which would 
enable us to rate each risk still better, until, in the ultimate we could pre- 
dict the actual event insured against so that savings would replace insur- 
ance as a means of mitigating the "risk," provided, of course, that our 
understanding and our knowledge were both built up far beyond the 
present ability of mankind to know, and to use knowledge. 

Our mathematical formulas, per se, assume an ignorance of "major 
causes." The formulas deal with the assumptions of random fluctuations 
arising from a multitude of "minor causes" treated in our mathematics as 
though we did not know the causes. To the extent that we know of prob- 
able "major  causes," we give less weight to the mathematics of ignorance of 
causes. On some small insurance classes, such as employees of one em- 
ployer, we are quite likely to "know" major causes - degree of carefulness 
in choosing, in training, and in supervising truck drivers, and in providing 
them with safe vehicles, for e x a m p l e - a n d  to give much weight to such 
knowledge, especially when it is borne out by correspondingly good or 
correspondingly poor experience. In a mathematical sense, we put more 
trust or less trust in the hypothetical claim rate which we use in our 
purely mathematical calculations, depending upon the extent of our knowl- 
edge of the risk. Thus the mathematical "credibility" of poor experience 
on a small risk often leads simply to an underwriting review of the risk 
which completely confirms the experience so that 100% "credibility" (in the 
ordina.ry sense) replaces 50% or 60% credibility in the mathematical sense. 

Since statistical applications are founded upon probability, which is 
based upon partial knowledge and upon partial ignorance, we have a con- 
tinual conflict between "good enough" approximations in the mathematical 
models and somewhat expensive improvements in the models to meet the 
statistical facts as we see them - "through a glass darkly." 

Insurance statistical mathematics is based, in technical terminology, 
upon frequency and upon variance. Thus we are interested in the frequency 
with which automobile claims occur and in variance in the size of those 
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claims. In nearly all cases a priori considerations lead us to a numerical 
probability to be tested as a hypothetical basis for frequency. For variance 
in severity of claims or occurrence, our bases are a distribution curve which 
a priori "(a priori, and partly on the basis of our general knowledge as well 
as upon the mathematics of small causes) we would usually expect to be 
reasonably smooth, but which may have almost any general shape. The 
third dimension is time. We are always cognizant of the fact that time 
changes things; and time changes people. In addition, multiple character- 
istics make multiple sub-classes possible. 

insurance statistical mathematics is based primarily upon the theory 
that any insurance statistical class is a sample of a universe. When the 
entire earthly class corresponding to the specific insurance class is not large 
enough to be treated mathematically as a universe, the concept is of en- 
largement to such a universe by increasing the length of homogeneous 
time so that our experience hypothetically could enlarge itself to the dimen- 
sions of a universe. Secondarily, our sampling theories are for a cross 
section sample of an insured class, which is a sample of a limited class, 
the composition of which is changed as each item of the cross section 
sample is removed from the portion remaining to be sampled. 

E L E M E N T A R Y  M A T H E M A T I C A L  S T A T I S T I C S  

Elementary mathematical statistics is developed from pure probability 
theory in a number of text books. The student should choose a text which 
appeals to his method of thinking; the step by step inductive approach - or 
the deductive explanation from the formulas of permutations and com- 
binations, whichever suits his fancy. For  insurance statistical mathematics, 
a mechanical model of many sided symmetrical toy logs is superior to the 
usual model of coins or of six sided dice (cubes).  Thus a log with 1000 
sides (and two ends) can represent probabilities per thousand. One side 
can be labelled to show claims with a frequency of one in a thousand for, 
say, claims of $100.00. For claims of $150.00, or thereabouts, the fre- 
quency may be two in a thousand - represented by two sides of a log. The 
following insurance example presupposes a familiarity with the elementary 
mathematics. 

CROSS SECTION OF EXPOSURES WITH ALL OF CLAIMS -- POISSON- 
HYPERGEOMETRIC 

Sampling of exposures deserves special attention. Suppose our atten- 
tion is focussed on a sub-c la s s -  "sub-class A" in an automobile insurance 
experience. This could happen in several ways. For example: 
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I. Someone reviewing the distribution of claims against his statis- 
tical background may think claims in sub-class A are relatively 
frequent; or, 

2. Certain sub-class A claims may arouse suspicion because of the 
nature of an accident causing a claim, or because of the method 
of presenting a claim. 

If the claims are apparently frequent, random fluctuation may be a 
plausible explanation - some sub-class is likely to turn up with an unusual 
number of claims because of random fluctuation; it may easily just happen 
to be sub-class A. The whole procedure involves searching for causes and 
the use of statistical judgment. If sub-class A individual claims looked 
suspicious, we are already on the trail of a possible cause. In either event, 
the presumed degree of reliability of the original classification, together 
with commonplace mathematical models, form a basis for statistical judg- 
ment, when and if we know the number of exposed, as well as the number 
of claims, in sub-class A. Suppose, however, that obtaining the pertinent 
data on all the exposures is expensive, and that we use a sampling process 
as illustrated by the following imaginary example. 

Suppose that an examination of the claims of sub-class A, which is 
included in an entire class of young male drivers, gives us cause for 
suspicion, e.g., the sub-class of non-graduates of high school or grade 
school who are between 20 and 25 years old and whose automobiles are 
at least four years old. Suppose we now engage in some research which is 
expensive enough to limit the num,ber of exposed which we analyze. 

As a first step, we distribute the claims and find that there are 15 
claims on the sub-class under suspicion. Our information is now as follows, 
including the date for the "Entire Class." 

Exposure Claims Rate 

Entire c l a s s - y o u n g  male drivers 3,000 180 0.06 
Sub-class A Unknown 15 Unknown 
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As the next step, both because we may find something new in the 
process and also so that we can keep others informed who will enter into any 
decisions involved, we take a 1% sample of exposures, i.e. 30 of the 3000. 
The result is as follows: 

Exposure Claims Rate 

Entire class 3,000 180 0.06 
Sub-class A Unknown 15 Unknown 
Sub-class A in 1% sample of 30 

from 3000 2 not pertinent 
100 X 1% sample 200 not pertinent 

A rough idea of the loss rate in the sub-group under suspicion is 15 
divided by 200, or 0.075. Additional samples are taken which produce 
the following in the sub-class, including the first s a m p l e -  2 -  0 -  3 
2 - - 1 - - 0 - - 1 - - 0 - - 1 -  2 for a total of twelve in a ten percent 
sample. We now decide to stop, and have the following information: 

Exposure Claims Rate 

Entire class 3,000 180 0.06 
Sub-class A Unknown 15 Unknown 
Sub-class A 10% sample of 300 

from 3000 12 not pertinent 
Total in sub-class A 120(est.) 15(Tot.)  0.125(est.) 

The hypothesis of random fluctuation in the claims, for this experience 
segment which produced 15 claims, is the Poisson series. To test the 
cross section sample result, we may also set up the hypothesis of 250 ex- 
posed in sub-class A, corresponding to 15 claims and to the related fur- 
ther hypothesis that the true claim rate for sub-class A is the entire class 
claim rate of 0.060. For this test of the exposure hypothesis we use the 
hypergeometric probability function for 3,000 exposed containing 250 of 
sub-class A, from which a 10% cross section has produced 12 in sub-class 
A. The two series, the Poisson and the Hypergeometric, may be viewed 
separately as a basis of judgment. 

On the other hand, the two series may be combined by joining the 
terms in which the probabilities of indicated claim rates are within a range 
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of claim rates arising from the combined hypotheses. The term in the com- 
bined series for 8 claims and 6 in the 10% cross section of exposures "indi- 
cates" an experience claim rate of %o or 0.133. This is 221% of the 
hypothetical claim rate of 0.060. The term in the combined series for 16 
"claims" and 12 in the cross section of 3,000 also "indicates" a claim rate 
of 0.133, or 221%. Since ~(; and ~ 2  each "indicate" 221% of the hypo- 
thetical 0.060 rate these terms could be combined, and also combined with 
other nearby terms, "indicative" of, say, 210% to 230% of the hypo- 
thetical 0.060 rate. The resulting combined Poisson-Hypergeometric series 
is illustrated by the term involving 8 claims and 6 sub-class A exposures 
in the 10% cross section of 3,000 exposures, as follows. 

e-~8! 158 ~"°C"( (2 '750"  " " '  (-3()002'457):: . ( 2 5 0 "  • . 2 4 5 ) )  . 2 ~ 1 )  

The problem is of the general class, fluctuation in ratios, which has 
been solved by the Student t, but the normal curve component of the t is 
not suited for our small numbers and small claim rates. The foregoing mathe- 
matical model, while difficult to calculate, is directly suited to this double 
uncertainty problem arising from obtaining all claims and a cross section 
of exposures in an insurance experience. A corresponding double Poisson 
development would be a more approximate but simpler mathematical 
model. 

The sampling and the research might be extended still further. Suppose 
the claimant drivers are shown a motion picture in which a driver makes a 
left turn across the path of another vehicle (which should slow down 
slightly to avoid a collision); In which the driver of the straight-ahead 
vehicle also fails to slow down; And a crash occurs. Now suppose that a 
blood pressure chart is kept of the fifteen claimants, and of twelve other 
drivers in the 10% sample and that 14 of the 15 show a violent upturn 
in blood pressure at the time when the left-turn driver starts to turn; while 
the twelve in the 10% exposure sample happen all to be non-claimants, 
and they show a similar reaction at the time when it becomes evident that 
the straight-ahead driver has dangerously delayed slowing down and 
should therefore be applying his brakes. We suspect a dangerously antag- 
onistic attitude, a causative factor, on the part of the fourteen drivers who 
reacted violently to the interfering left turn. 

We have these data: fourteen of fifteen claimant drivers fail the motion 
picture-blood pressure test. None of twelve non-claimants tested fail. 
The analogy is to a sample of an industrial product, with 14 of 15 indi- 
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cared failures by a test of one production process and no indicated fail- 
ures in 12 produced by the same test of another production process. 

UNWIELDY F O R M U L A S  AND THE PRACTICAL SOLUTIONS 

Easily understood but unwieldy formulas, which are understandable 
mathematical models, are replaced by more tractable but less basic formu- 
las, or by approximate formulas, in our operations. The Bayesian is re- 
placed by a single hypothesis-  or by separate consideration of two hypo- 
theses. The complicated formula yields to the Monte Carlo technique, but 
not without difficulty of its own. The binomial with two parameters imply- 
ing a volume of tables or an extensive calculation is replaced by the Pois- 
son with only one parameter. The x = test is applied instead of a slightly 
more complicated formula which could cut down on a bias in its results. 
The multinomial with amounts and probability is replaced by a binomial 
or Poisson and a separate consideration of the curve of amounts of claims. 
A varying homogeneity distribution which would produce several Poisson 
curves to be dealt with is fitted into a Type III curve to produce the single 
curve, the negative binomial. All of these represent simplifying the appli- 
cation of our mathematical models and, sometimes, complicating the un- 
derlying mathematical philosophy and, sometimes, also, an increase in the 
degrees of variance from the actual data, in choosing the hypothesis which 
we test mathematically. The data involves humans and time and changes, 
so that most of the approximations involved are fully justified because they 
are overwhelmed by the approximations inherent in our applications. 
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DISCUSSION BY CHARLES C. HEWI' IT,  JR. 

This review is directed to an attitude summarized in the paper in the 
following paragraph : 

"All probability and all applications of statistical data are based on 
partial ignorance. If we knew just how a pair of dice were imperfect, were 
held, and thrown, and blown, and how the surface on which they bounced 
reacted, we could predict from tried and true engineering formulas just 
how the dice would fall. If we knew more about each insurance risk than 
we do know or even than it is at all practical to determine, we could rate 
each risk better, and we could build a foundation of statistics which would 
enable us to rate each risk still better, until, in the ultimate we could pre- 
dict the actual event insured against so that savings would replace insur- 
ance as a means of mitigating the 'risk,' provided, of course, that our 
understanding and our knowledge were both built up far beyond the 
present ability of mankind to know, and to use -knowledge." 

Modern developments in the physical sciences in combination with 
modern developments in probability and statistics go to the deepest roots 
of the determinism (expressed by Mr. Sarason) which has dominated 
Western thought for five hundred years. Results which, two generations 
ago, were conceived of as the inevitable consequence of known causes are, 
today, being represented as averages resulting from random juxtaposition 
of known and unknown factors, both measurable and unmeasurable. 
Physical laws which were taught as absolute only a generation ago are, 
today, represented more properly as a macroscopic averaging or balancing 
of the often erratic individual behavior of a very large number of micro- 
scopic particles. 

This philosophical retreat from the certain to the averaging of the un- 
certain is humbling to all mathematicians. No less a great than Albert 
Einstein has said, in protest, "I can't believe that God plays dice with the 
universe." The practical mathematician is reminded that he deals only 
with mathematical models. No one of his models will ever fit perfectly 
into an empirical mold. The childlike joy of being absolutely correct is 
gone, and his subconscious feeling of superiority over other intellectual 
craftsmen is disturbed. 

However, even models and their improvement can and do provide 
genuine stimulation to the intellect, and their useful adaptation to practical 
situations can and does provide real challenge. I n the fields of probability, 
statistics and decision theory, a whole new storehouse of mathematical 
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models has become available to the practicing mathematician in the busi- 
ness of i n s u r a n c e - t h e  actuary. Some of these models are beginning to 
find their way into our Proceedings and into the Transactions of the So- 
ciety of Actuaries. 

A U T H O R ' S  R E V I E W  OF D I S C U S S I O N  

Mr. Hewitt 's comment on the statistics of causation goes to the root of 
"natural laws." I stand corrected! We would have to understand the First 
Cause to be able to understand how ultimate particles of matter act in 
order to predict with certainty whether or not our "natural laws" would 
be followed in any specific case. 

One of the interesting aspects of the difference between exact reasoning 
of Mr. Hewitt 's kind and ordinary reasoning lies in an analysis of the 
following question. "Does a human being really have such a thing as free 
will?" 

The pragmatic answer is, "~ don't  know whether I have a free will or 
not, but I sure have a lot of fun acting as though I have free will." (And 
the person who answers is not interested in the specific meaning of lhe 
word "acting." "All the world's a stage.") 
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A GLANCE AT GROUP D E N T A L  COVERAGE 

JAMES H. DURKIN 

ls group dental coverage, by insurance or prepayment methods, feasible? 
Does it have a future? What are the special characteristics and problems 
that can be adduced at present about this coverage? 

This paper is an effort to discuss such questions in a rather general 
and preliminary way, in the expectation that more precise and specific in- 
formation and data now accumulating will soon be available for publica- 
tion. 

T H E  P E R S P E C T I V E  

The subject under discussion, dental coverage as such, of a fairly com- 
plete and comprehensive type, is sufficiently different in degree to be dif- 
ferent in kind from the limited coverage such as of oral surgery resulting 
from accident which has long been included in medical expense insurance. 

Joseph E. Follman, Jr., director of information and research, Health 
Insurance Association of America, recently estimated that from 1½ to 2 
million people are now receiving dental services under some form of group 
coverage. 

The major forms of coverage are: 

Insurance plans offered by at least 25 life and casualty companies. 

Plans provided by dental service corporations organized by dental 
societies in some 30 states. 

A number of group health non-profit corporations, several of the 
Blue Shield type. 

Closed-panel or clinic plans maintained by employers, unions or 
labor-management welfare funds. 

In the last two or three years, there has been a growth both in the 
number of people under group coverage and the number of companies, 
associations and organizations offering it. 

Group dental care coverage, in one form or another, is now available 
virtually everywhere in the United States. 

In estimating the prospects for this coverage, it seems useful to review 
the growth of group hospital-medical care coverage over the last 25 years. 
Spectacular expansion of group health insurance and prepayment systems 
has been attributed to the following elements among others: 
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1. Existence of a pressing need for more and better medical care, and 
public recognition of that need. 

2. The crisis in financing hospital and medical care which arose from 
the depression of the 30's, giving rise to the search by hospital 
boards, doctors, government and the public for more stable and 
reliable financing methods. 

3. The wage-freeze of the World War H period, with its concomitant 
emphasis on fringe benefits. 

4. Adoption by labor and management of the principle of employer 
contribution to health care for employees. 

5. Reaction to proposals for government systems of health care ex- 
emplified by the Beveridge Social Security program in Britain and 
the Wagner-Murray-Dingell bill in the United States. 

6. The organization of hospital and medical care prepayment plans, 
the entry by insurance companies into the field, and the mastery 
by both types of carriers of the technical and marketing problems 
involved. 

7. The expansion of national income and gross national product, mak- 
ing increasing resources available to provide needed medical serv- 
ices. 

The question occurs, to what extent do these economic and social 
factors exist today; or are there other conditions present promising similar 
effects? 

Authorities agree that the need for more and better dental care is acute, 
a point which is well demonstrated in the statistics and literature of the 
subject but is not within the scope of this paper. 

Insurance companies, dental service associations and prepayment plans 
have entered the field and registered some progress. Although the num- 
ber of people covered thereby is still comparatively small, the evidence is 
that technical problems of coverage are being satisfactorily solved. 

Government's present role appears implicitly to be the encourage- 
ment of private forms of group dental care, as evidenced by the application 
to such systems of the same tax-saving provisions that are applicable to 
group financing of hospital-medical care, the dissemination of pertinent in- 
formation by the Federal Public Health Service, and the adoption by nu- 
merous states of favorable legislation and regulations. 

The dental profession manifests a readiness to encourage and take 
part in group dental care financing, reflected in decisions of its societies, 
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organization of dental service associations, and cooperation with commer- 
cial insurers under insured plans. 

On the other hand, there are several important if not decisive unknown 
elements. 

Neither management nor labor has committed itself to adding dental 
care to the fringe benefits of employees, and voices are heard of opposi- 
tion to further extension of fringe benefits. This question is of even greater 
consequence for the dental than for the medical field, for, as will be sug- 
gested below, group dental coverage seems impractical without substan- 
tial employer contributions to the cost. 

Above all, the future of group dental care cannot but be related to 
the direction taken by the economy. It seems unlikely to the writer that 
competition by insurers or prepayment organizations for the present pay- 
roll or consumer dollar to cover dental care can be highly fruitful, but 
that a sufficient growth in national income would satisfy the first prerequi- 
site for group dental care to follow a course of growth similar to that of 
medical coverage. Extension of good dental care to wider sections of the 
population, whether paid for individually or by some group method, would 
appear to be a function of the affluence of our society. 

O B J E C T I V E S  

The objectives with respect to dental health of the various parties con- 
cerned would seem to be: 

1. From the viewpoint of the public, to attain improved dental health 
on a basis reasonable in cost, convenient and practical in method 
of payment, and mitigatory of the impact of sudden, unexpected 
large expenses. 

2. From the viewpoint of the dental profession, to improve public 
dental health and see to it that resources are available to pay for 
adequate dental care provided by the dental profession as it now 
exists and functions. 

3. From the viewpoint of insurers, group health associations and simi- 
lar enterprises, to enlarge their usefulness and business effective- 
ness in providing means to meet the aims above-cited of the public 
and the dental profession. 
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Any system of group dental coverage must then be measured by 
whether it conforms to the criteria: 

1. Able to provide sufficient resources to cover the costs of better 
care for more people. 

2. Reasonable in cost. 

3. Convenient and practical in method of payment. 

4. Consistent with present procedures and functions of the dental 
profession. 

5. Responsive to the problem of unexpected large dental expenses. 

6. Technically suitable for marketing by insurers and group prepay- 
ment organizations. 

If insurance or prepayment plans can be devised that meet these 
criteria, then group dental coverage is feasible. Group coverage plans 
which have been devised and are in effect so far, at least in a prototype 
sense, appear to demonstrate such feasibility. 

C H A R A C T E R I S T I C S  AND R E Q U I R E M E N T S  

While the criteria listed above might be generally applicable to any 
field of insurance, they have their own specific application to dental cover- 
age. I believe it is helpful to analyze the special features of dental care by 
comparison with surgical-medical expense care with respect to elements 
significant for insurance purposes. 
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C H A R T  I 

SIMILARITIES AND DIFFERENCES, SURGICAL-MEDICAL CARE 
AND DENTAL CARE 

Surgical-Medical 
Care 

1. Lis t  of defined, dis t inguishable  p ro -  
cedures Yes Yes 

2. Specific identifiaJble fees for differ- 
ent  p rocedures  Yes Yes 

3. Genera l ly  accepted  relat ive value of  
different  p rocedures  Yes Y e s ( a )  

4. Pred ic tab le  incidence of morb id i ty  Yes Yes 

5. Var ia t ion  in ut i l izat ion by age, sex Yes Y e s ( b )  

6. Var ia t ion  in profess ional  fees by pa-  
tient income level Yes Y e s ( c )  

7. Avai lab i l i ty  of popu la t ion  ut i l izat ion 
da ta  High High 

8. Incidence of uti l ization close to inci- 

dence of morb id i ty  Yes N o ( d )  

9. Significance of pre-exis t ing condi t ions M o d e r a t e  H i g h ( e )  

10. Significance of sudden,  high-cost  t reat-  
ment  need  Modera t e  Low 

11. Significance of r e g u l a r l y - r e c u r r i n g  

min imum- t rea tmen t  need Low High 

12. Significance of op t iona l  e lement  Low High  

13. Avai lab i l i ty  of insured ut i l izat ion 
da ta  High L o w ( f )  

Dental Care 

(a) Relative values in dental fees are not as firmly and widely established as in 
the medical field, but are implicitly reflected in extant fee schedules and in 
practice. 

(b) However, as will be indicated, several other factors seem to influence dental 
utilization which apply with much less weight to medical utilization. 

(c) But a feature of dental care is that not only do-charges tend to vary by in- 
come of patient for a given treatment, as in the medical profession; but 
there is a larger area, relatively speaking, where either a more costly or 
less costly treatment can be chosen for the same condition; e.g., a gold or 
porcelain filling as against a silicate filling. 

(d) As will be discussed, the designation "No" is particularly relevant to an un- 
insured population, and is subject to modification under insured conditions. 

(e) With respect to applicants for coverage who are actively at work when they 
apply. 

(f) There is some published data, and much more is being accumulated. 
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The most meaningful differences in characteristics between surgical- 
medical and dental care, which the architect of a group plan must reckon 
with, are those indicated in the chart above as items 8 through 12. 

Follman summarizes some of these obvious problems as follows: 

"One is that a portion of dental work is elective and at times a matter 
of cosmetics rather than medical necessity . . . .  

"The second is that most dental care is not, or need not be, either 
sudden or sizable in its occurrence. It occurs, or can occur periodi- 
cally, the cost is regular and not usually sizable, and, hence, more 
subject to family budgeting in most instances than to an insurance 
mechanism. 

"The third is that often where costly work is needed, it is the result 
of needs which have accumulated for a period of years prior to the 
inception of the insurance protection and hence a pre-existing con- 
dition which is generally recognized as not being a fit subject for 
sound insurance practice." 

These problems immediately suggest certain general conclusions. 

i. The fact that much dental care is repetitive with fairly stable costs 
from year to year, and that the sudden, unexpected large loss is 
not a significant factor, tends to minimize the insurance element 
in group dental care and emphasize the budgeting and service ele- 
ments. To illustrate, an average patient, with no "back-log" (or 
"clean-up") problem, through most early and middle years of age 
will visit the dentist once or twice a year; undergo an examination, 
including some X-rays; have a cavity or two filled and receive a 
teeth cleaning. This might mean repetitive annual costs of, say, 
$ 3 0 -  $40. To this extent, then, dental care coverage by insurance 
or prepayment contains a large element of dollar-for-dollar ex- 
change. This feature gives rise to the requirements: that if group 
dental coverage is not to be uneconomical in the insurance sense 
of that word, its advantages must be demonstrated in the conveni- 
ence of budgeting costs, in the encouragement of regular denta l  
care that such cost-budgeting begets, in the efficiency and flexibility 
of service provided by the carrier to the patient and the dentist, and 
in low administrative expense charges. This characteristic also 
suggests the necessity of a large employer contribution, for other- 
wise a consumer of dental services will prefer to pay his own dental 
bills rather than pay an essentially stable charge for dental services 
plus a carrier expense charge as well. 
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Another conclusion .that can be drawn from this characteristic 
of dental care is that the agreement by dentists to ,provide service 
benefits (to accept the specified fee provided by the coverage as full 
payment) could well be a powerful factor in encouraging growth of 
the coverage. To the prospective purchaser, the quid pro quo of 
service .benefits could well justify the cost of carrier administrative 
expense included in premiums. A feasible modification of the serv- 
ice benefits approach, and one consistent with the dental practice 
cited in Note (c) .to Chart I, is to provide service benefits for rou- 
tine and repetitive procedures and for certain standard treatments, 
while paying indemnity benefits for more complicated dentistry and 
the more costly options. 

The optional nature of much dental care dictates other conditions 
of coverage, for it bears on the important question of the possi- 
bility of anti-selection. Optional can be considered in three con- 
texts: (a) freedom of choice by the patient as to whether to go 
to the dentist at all; (b) freedom of choice by the patient as to when 
he will go to the dentist; (c) freedom of choice as to the extent and 
cost of the treatment provided. 

Points (a) and (b) are relevant to the question of "back-log" 
or pre-existing conditions, discussed below. 

Point (a) is particularly pertinent to the problem of measuring 
utilization of dental services as against incidence of dental mor- 
bidity. Utilization of dental services, at least by an uninsured popu- 
lation, can be inferred to be a function of a complex of interacting 
factors: incidence of dental morbidity, income level, cultur,'d-edu- 
cational level, age, sex, geographical area, and a subjective element 
that might be called the "Apprehension-of-Pain Deterrent." Tables 
I and 1I illustrate the effect of some of these factors. 

To take account of the optional element, various devices are at 
hand. Deductibles, coinsurance, inside limits on a procedure or 
annual basis, waiting periods, and exclusions of specified proce- 
dures, are feasible and in fact one or another such provision is em- 
bodied in most current plans. 

Special consideration must be given to the use of the deductible 
provision. A first-dollar deductible can be an obstacle to good 
dental care and to positive policyholder and public response. This 
is because one purpose of group dental coverage, that of encourag- 
ing visits to the dentist, is defeated if the semi-annual or annual 



3. 

GROUP DENTAL COVERAGE 53 

visit to the dentist is not covered. It is precisely the budgeting of 
normal care that, to many people, will be the most appealing as- 
pect of group dental coverage; an attitude justified by the lesser 
significance, in this field, of the unexpected, expensive occurrence. 
Furthermore, in .the first year or two of operation of any group 
plan, it may seem inequitable to policyholders or members who 
have little or no back-log (who have kept their teeth in shape),  that 
they should enjoy little or no plan benefits while others with heavy 
cleanup requirements qualify for substantial benefits after the de- 
ductible is applied. 

One answer is to provide certain annual first-dollar benefits, 
either in a dollar amount of, say, $25, or for designated procedures 
such as examination, X-rays, prophylaxis, and to apply a deduct- 
ible to expenses thereafter. 

Optional element (b) above, freedom of choice in timing dental 
visits, creates a particular hazard in the possibility that a covered 
person paying monthly premiums based on annual rates can con- 
centrate needed dental care into a month or two and then cancel 
participation and premiums, or rapid turnover of employees in an 
employer-pay group may lead to the same result. This may neces- 
sitate the requirement of annual premium payments for all partici- 
pants, whether or not participation continues for the year, as well 
as special attention to waiting periods for eligibility. Table III  is 
one illustration of this problem. 

As to optional choice of types of treatment: fee schedules, in- 
side limits, coinsurance and annual or lifetime maximum provisions 
and package programs can be used in many variations and com- 
binations in order clearly to define benefits and costs. 

The special circumstances affecting orthodontia (see below), 
may require not only limits on benefits, but a long waiting period 
in terms of years before this treatment is covered. 

The high significance in the area of dental health of pre-existing 
conditions or back-log must be taken into account. As indicated 
in Tables 1V and V, first-year or initial cost of dental care as against 
maintenance care is from 1 I/2 to 21/2 times more expensive. Several 
methods present themselves to deal with this characteristic: 

A. Exclusion of pre-existing conditions. This seems unsatisfactory, 
as likely to evoke public dissatisfaction; and for two other rea- 
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B. 

C. 

D. 

All of 
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sons. One is that pre-existing conditions may be difficult to de- 
fine as time passes; the other, correction of currently-incurred 
conditions may frequently require the treatment of a contiguous 
or related pre-existing condition. A policyholder unable or un- 
willing to pay the cost of treatment of a pre-existing condition 
would in that case be deprived of treatment of the current con- 
dition. 

First-year rates higher than renewal-year rates (with respect 
to the individual policyholder or member policy year).  

Higher first-year deductible. 

Amortization of higher first-year costs over a subsequent period. 

these methods are presently in use in one form or another. 

CLASSES AND SYSTEMS OF COVERAGE 

A priori considerations and practice, even at this comparatively early 
stage, have already given general form to systems of coverage. 

For  purposes of group coverages, dental care can be broken into three 
main classifications (admittedly the lines blur in some areas) : 

I. Basic or simple dentistry. (Simple is not to be construed as im- 
plying simple in the skill or technique involved, but rather in con- 
trast to complex as used below.) 

This class of treatment or procedures includes: 

Dental Examinations 
X-rays 
Prophylaxis 
Extractions 
Fillings 
Repair of Dentures 
Emergency Relief of Pain 
Minimal treatment of periodontal disease. 

II. Complex, or Restorative Dentistry (essentially Prosthodontia) 

Bridges 
Crowns 
Dentures 
Root Canal Work 
Other treatments and procedures. 
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III. Orthodontia 

Broadly speaking, Class II services are in the more optional and costly 
category, and arise less frequently, and with respect to such services there 
wouId appear to be a greater insurance element than with respect to Class 1 
services. Class I services are those, generally less costly, which for most 
people can be expected to be repetitive through youth and early middle 
age. 

Orthodontia is in a class by itself because the optional element is es- 
pecially significant; the difference between orthodontic treatment required 
for reasons of oral health and that performed for cosmetic purposes is not 
easy of determination. Furthermore, orthodontia is almost exclusively ap- 
plicable to children in early teens. 

Use of this rough classification system offers the following possibilities: 

1. Class II and I l l  services can be identified as those for which in- 
side limits or annual maxima are especially applicable. 

2. Package programs, building up from minimum basic coverage to 
Comprehensive can be devised by appropriate combinations. 

3. Rate calculation and the development of meaningful data may be 
facilitated. 

Two alternative systems of coverage are possible - and extant. 

One is similar to surgical-medical expense insurance, in that covered 
procedures are defined and listed, with corresponding fees. This is typi- 
fied by the plans offered by the New York Dental Service Association. 

The other can be viewed as the Major Medical type, under which cov- 
ered procedures are defined, but dental charges are paid, without set fees, 
under provisions for deductible and coinsurance elements. An example is 
the Continental Casualty Company plan covering employees of the Den- 
tists' Supply Company of New York. (The phrase major medical is some- 
what misapplied here, for while the para/lel holds with respect to the pay- 
ment of charges subject to deductible and coinsurance, the catastrophe 
coverage feature of major medical is relatively absent in dental coverage.) 

The writer has not found sufficient information to weigh the relative 
merits of the two approaches. 

R A T I N G  

No attempt will be made here to provide either data or precise methods 
for rate calculation, but some inferences can be drawn from the tables and 
discussion. 
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Theoretically, the annual pure premium per individual can be ex- 
m=l~ 

pressed as ~ p~[~, where p~ is the frequency of utilizing procedure x, when 

there are n such procedures, and f~ is .the fee-schedule fee - or average area 
gee-  for .procedure x. Trivial as this formula may be, it does have some 
utility. It reflects similarities between dental care and surgical expense in- 
surance, and suggests that methods of evaluating fee schedules, combining 
specific procedures, etc., practiced in the latter field are applicable irt the 
former. It lends itself, too, to precise measurement of variations in cost 
due to variations in frequency of procedures by age, sex, income and edu- 
cational level for statistical if not actual ratemaking purposes. 

It is of interest to note some of the variations in utilization of different 
procedures by age and other characteristics. The Group Health Associa- 
tion project identified in the section, "Tables", showed the peak in fre- 
quency for fillings to be around age 20, for dentures to be about age 60. 
In the U. S. population, the National Health Survey (July 1 9 5 7 - J u n e  
1959) exhibited one facet of the difference in utilization due to educational 
level: those in the highest educational category visited the dentist over three 
times as frequently per year as those in the lowest educational classification, 
but among both classes the frequency of visits for extractions was the same. 

A more practical rating approach and one especially consistent with the 
major medical type of program is to express an individual pure premium 
for a comprehensive coverage in simple form as (E)(U) where E is the ex- 
pected annual cost per person utilizing dental care, and U is the proba- 
bility of utilizing dental care at all. E as defined here would seem to be 
a more meaningful statistic than cost per claim or cost per service because 
o[ the difficulty of defining these two terms in the dental field (unless the 
latter term is construed as cost per procedure).  Implicit in this formula 
is the assumption that some members of any group will not go to the den- 
tist at all in a year, if U is to be less than 1.00. This assumption is borne 
out by some of the appended tables; and is explained by the factors affect- 
ing utilization discussed above. Approximate values for E and U, for dif- 
ferent benefits, for male, female, child, and related to age, income and edu- 
cational levels, can be derived from material presently publicly available. 

It might properly be expected that, over a period of time, with the ex- 
pansion of group dental coverage, U should approach 1.00 for a group 
with average characteristics, ultimately differing from it only by the value 
of the "Apprenhension of Pain" factor as the deterrent factors related to 
cost and cultural-educational level wear off. 
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How much does group dental care cost? Obviously, an accurate esti- 
mate would require a full definition of coverage and benefit levels, and take 
into account group characteristics. 

But plans presently operative do indicate at least the order or range 
of costs. For  group coverage of an adult group, at average working age, 
per person rates run from about $2.00 per month for limited coverage 
and benefit levels to about $6.00 per month for plans of a relatively com- 
prehensive type. 

Variations in rating systems are evident. In some cases age of partici- 
pants, and female content, are taken into account; in others, only an adult 
and a child (or children) rate are offered. 

In the long run, in view of general trends in group medical insurance, 
and the particular characteristics of dental care coverage, it seems likely 
that experience rating and cost-plus rating systems will be the practice. 

T H E  T A B L E S  

The tables are by no means recommended for actual calculation of 
group dental costs or rates. Their purpose is to reflect some relationships 
and elements of variation in a broad and approximate fashion. Further- 
more, no effort has been made to adjust for differences between cited 
groups in benefit levels and group characteristics. 

Table I, U. S. population data, is f rom the U. S. National Health Sur- 
vey covering the two years July 1 9 5 7 - J u n e  1959.1 While the figures 
cover an uninsured population, it seems reasonable to assume their sig- 
nificance would carry over to an insured population, granted greater total 
utilization in the latter category. 

Table I I  exhibits the proportion of eligible persons who visit a dentist 
per year. The fact that 60 out of 100 members of the public do not go 
to the dentist at all in a given year is one of the strong arguments for the 
view that large numbers of people are receiving insufficient dental care. 

The St. Louis Labor  Health Institute at the time the study covers (circa 
1956) was a dental clinic operated by the Teamsters '  Union in which union 
members received almost all services (except orthodontia and laboratory 
cost of dentures) without charge. 2 

The I . L . W . U . - P . M . A .  plan is a labor-management dental care pro- 

1 Health Statistics; Public Health Service Publication No. 584-B15. 
-~ Dental Care in a Group Purchase Plan; Public Health Service Publication No. 684. 
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gram covering children up to 15 under which payment for all services is 
provided by the plan. One significant feature is that a systematic and 
thorough effort is made to see that the eligible children make regular dental 
visits? 

The Naismith data is from experience of a prepaid dental care plan or- 
ganized by a group of dentists, The Naismith Dental Group. It covered 
1925 persons who participated during all or part of the period 1957-1960. 
Regular monthly "dues" were charged to members, covering a limited pro- 
gram of services. One element that may be reflected in the utilization is 
that the dues charged were substantially below the value of the services 
provided? 

The data from Group Health Association, Inc., Washington, D. C. is 
based on 1925 persons over a five-year period in the early 1950's repre- 
senting 4002 man-years of observation. Services were provided by a profes- 
sional staff at the Association's building, on a fee-for-service basis. All par- 
ticipants in this group volunteered but were required as a condition of 
participation to accept all treatment recommended by the examining den- 
tists; so that those receiving services were, to all intents and purposes, all 
those eligible. ~ 

Table III requires no comment. 

Table IV illustrates differences between covered group and popula- 
tion utilization, by services; frequencies of different services; and initial 
as against maintenance costs. 

Table V demonstrates again the relation between initial and subsequent 
year costs. The figures on the Continental Casualty Company plan cover- 
ing employees of The Dentists' Supply Company of New York are from 
a press release of Mr. Henry Thornton, president of the latter company. 
They reflect three years of experience beginning August 1959, involving 
2300 persons, employees of the company and their dependents. 

Table VI is simply indicative of the types of services identified in fee 
schedules and of some fee levels. While the fees, as labeled in the table, 
in no way are intended to represent actual or recommended dental charges, 
they do convey an idea of approximate relative values of procedures. 

a Report on the Dental Program of the ILWU-PMA;  Public Health Service Pub. No. 
894. 

'~ An Experiment in Dental Prepayment:  Public Health Publication No. 970. 
5 Comprehensive Dental Ca.re in a Group Practice; Public Health Service Pub. No. 

395. 
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C O N C L U S I O N S  

Following are some conclusions suggested by current information: 

1. More and better dental care is needed by the population. 

2. Attitude of the dental profession is favorable to the development o£ 
group insurance and prepayment plans. 

3. There are no insuperable technical obstacles in the way of group 
dental care; and information, experience and statistics are rapidly 
being accumulated. 

4. The special characteristics of dental morbidity and dental practice, 
combined with popular attitudes, impose corresponding require- 
ments on the structure of group dental coverage and its financing, 
some of which this paper has attempted to set forth. 

5. Large groups, and substantial employer contributions to cost, are 
two primary requirements. 

6. Public response cannot yet be accurately estimated. 

7. The future o£ group dental coverage depends on: (a) the future 
course of the economy; (b) the policy decisions of management and 
labor; (c) the policies and practices adopted by insurers and pre- 
payment plans. 
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T A B L E  I 

NUMBER OF DENTAL VISITS PER YEAR PER 100 PERSONS, 
BY VARIOUS CHARACTERISTICS 

U. S. P o p u l a t i o n -  F r o m  U. S. Na t iona l  Heal th  Survey, July 1957-June 1959 

No. of Visits 

Total Population 150 

Age 

0 - 4 30 

5 - 14 180 

15 - 2 4  220 

25 - 44 180 

45 - 64 150 

65 and over  80 

By Sex 

Male  130 

F e m a l e  170 

Family Income 

Under  $2,000 70 

$ 2 , 0 0 0 -  3,999 100 

4,000 - 6,999 160 

7,000 and over  250 

Unknown  140 

Education of Family Head 

Educa t ion  under  5 years  60 

5 -  8 y e a r s  110 

9 - 12 years  160 

College 240 

Unknown  90 
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T A B L E  1[ 

A N N U A L  U T I L I Z A T I O N  OF D E N T A L  SERVICES:  PERSONS V I S I T I N G  

THE DENTIST AT LEAST ONCE EACH YEAR PER 100 ELIGIBLE 

Source of Experience 

St. Louis Labor  Health Institute 

U. S. Population 

Children's Coverage Plan, ILWU-P M A 

Naismith. Plan 

Group Health Association "Pilot Project" 

(1) Visits to Institute clinic only. 

Utilization 

27 (1) 
4O 

7O 

85 

100 

T A B L E  l l I  

U T I L I Z A T I O N  BY" " S H O R T  T E R M "  MEMBERS,  N A I S M I T H  D E N T A L  PLAN 

Class of Members 

Average Plan Member 

Members Terminating Membership 
In Less Than a Year 

NO. 
Annual Visits 
Per Member 

4.24 

6.46 
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T A B L E  I V  

DENTAL SERVICES PER YEAR PER 100 ELIGIBLE RECIPIENTS 

A. Group Health Association, Washington, D. C., "Pilot Project" 
B. Naismith Dental Plan, San Francisco, California 
C. U. S. National Health Survey 

Visits 
Services Initial and 

Initial Maintenance Maintenance 
Care(l) Care Care 

E x a m i n a t i o n s  - A 107 129 

- B  5 3 ( 2 )  5 1 ( 2 )  

- C  

X - r a y s  - A 108 132 

- B  4 4 ( 2 )  3 9 ( 2 )  

- C  

P r o p h y l a x i s  - A 102 123 

- B  7 7 ( 2 )  6 3 ( 2 )  

- C  
Fi l l ings  - A 442  250  

- B 428  2 7 4  

- C  

E x t r a c t i o n s  - A 44  15 

- B 36 20  

- C  

D e n t u r e s  - A l 0 2 

- B  4 ( 4 )  2 ( 4 )  

- C  

C r o w n s ,  Br idges  - A 31 11 

- B  7 ( 4 )  4 ( 4 )  

- C  

O t h e r  - A 67 28 

- B 8 0  4 2  

- C  

T o t a l  - A 911 690  

- B 729  491 

- C  

3 0 ( 3 )  

70  

30 

1 0 ( 5 )  

30 

1 6 0 ( 6 )  
but for whatever period in (1) Initial care services for A are not on annual basis 

which they were performed. 
(2"1 Reported only when no other service performed. 
(3) Includes examinations. 
(4) Not covered by plan, paid by patient. 
(5'~ Includes brldgew9rk. 
(6) Less than the sum of column because one visit may involve more than one type 

of service. 
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T A B L E  V 

COST OF SERVICES PER PERSON RECEIVING SERVICES, 
INITIAL YEAR AND SUBSEQUENT YEAR 

Group 

Cont inental  Casual ty  C o m p a n y  Plan,  
Cover ing  The  Dent is ts '  Supply C o m p a n y  

Chi ldrens  Coverage  Plan, I L W U - P M A  

Naismith  Plan 

First 
Year Cost 

$55.99 

71.73 

63.11 

T A B L E  VI  

SAMPLE LIST OF PROCEDURES AND FEES 

THESE ARE FEES PAID BY PLANS AND IN NO WAY 
INTENDED TO REPRESENT DENTISTS' CHARGES 

1. Group Health Dental Insurance Inc. New York 
2. California Dental Association (Service Schedule) 
3. Illinois Hospital and Health Service, Inc. (Plan C) 

Subsequent 
Year Cost 

63 

$36.26 

46.53 

33.43 

(Fees for Group Health Dental Insurance Inc. an'd for California Dental Association 
from U. S. Public Health Service Publication No. 839; fees for Illinois Hospital and 
Health Service, Inc. by permission of that company.) "" 

Examina t ion  $ 1 0 . 0 0 ( c )  $ 6.00 $ 5.00 

Bi te -Wing X - R a y  - 2.00 3.00 

Prophylax is  - 7.00 7.00 

Pal l ia t ive Emergency  Trea tmen t  3.00 5.00 5.00 

Single extract ion,  local anesthesia  4.00 6.00 5.00 

A p i c o e c t o m y  - 35.00 25.00 

Fil l ing,  one surface, amalgam 4.00 7.00 6.00 

Fil l ing,  one surface,  gold 5.00 25.00 6.00 

Porcela in  jacket  crown 50.00 75.00 75.00 

Bridge Pontic ,  cast gold 25.00 40.00 45.00 

Full  uppe r  or lower denture,  acrylic 90.00 145.00 150.00 

Recemen t ing  In lay  - 5.00 5.00 

Per iodont ia  Trea tmen t  4.00 10.00 6.00 

(a) As of February 1, 1961 
(b) As of July 1. 1963 
(c) Includes X-rays and Prophylaxis 

I (a) 2 (a) 3 (b) 
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D I S C U S S I O N  BY R O G E R  A. J O H N S O N  

Mr. Durkin has made a brave effort in tackling what has been, up to 
now, an untouched field in the annals of the Casualty Actuarial Society. In 
my opinion, he has taken more than a "glance." It  is more like a "long, 
hard look" at the subject, including a substantial amount of research. 

Since few, if any, of us have had any actual experience with this type 
of coverage, any comments must necessarily be limited to general observa- 
tions or anticipated problems. There is, for better or worse, an obvious 
analogy between prepaid dental coverage and prepaid hospital and medi- 
cal coverage, and Mr. Durkin has adequately discussed the similarities and 
differences in his paper. 

In view of the fact that more and more discussion and thought is being 
given to prepaid dental programs, it appears that we are on the threshold 
of a big spurt in the development of such programs. The basic problems, 
however, still exist. The very character of dental disease is a problem in 
itself. Some dental conditions occur so often that they are a certainty 
rather than a risk. lnitial care is often the result of needs that have arisen 
over a long period of time and is, therefore, a pre-existing condition which 
many feel is of a non-insurable nature. Others feel that the most serious 
and costly forms of dental care could be included in major medical pro- 
grams. The public's attitude itself has been such that most dental treatment 
can be postponed indefinitely. These attitudes are changing. People are 
becoming more interested in dental health, if not for themselves, at least 
for their children. Experience has usually proved that, where there is a 
real unfulfilled need, ways will be found to fulfill that need. 

Following are some of the more obvious difficulties which may be en- 
countered along the way: 

1. Experience has shown that prepayment of health care increases 
the use of health services and it is reasonable to assume this will be 
true of dental care. If so, are there a sufficient number of dentists 
and technicians to provide the required services7 It was estimated 
that in 1960 the mouths of 180 million Americans contained at 
least 700 million unfilled cavities brought about by tooth decay. 
At the rate of $5 per filling, the cost to fill these teeth would be 
about 31,,~ billion dollars. Furthermore: 

a. It  would take about 5.2 hours for the initial care of the teeth 
of each U. S. citizen. This would amount to 493,000 Dentist 
Years of work. 
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b. It will take about 2.8 hours for annual maintenance care for 
each citizen. This amounts to 265,000 Dentist Years. 

c. There were less than 100,000 dentists active in the practise of 
dentistry at that time. 

2. It appears that the more competent dentists are now working to 
capacity. Less competent men would therefore have to serve the 
increasing number of patients due to prepayment, and this could 
serve to increase the utilization. 

3. Mr. Durkin implies that, because of its cost, group dental coverage 
cannot succeed without substantial employer participation. Yet, 
while employers generally have accepted participation in group hos- 
pital and medical care as a part of the cost of doing business, in 
order to keep the employee well and on the job and to relieve him 
from worry about the health of his dependents, employers might 
react rather strongly to further increases in fringe benefits, for a 
service which is not absolutely essential. 

4. All of Mr. Durkin's figures indicate that the cost of dental coverage 
is, for obvious reasons, greater in the first year than in subsequent 
years. This is contrary to normal expectation in other health in- 
surance, where waiting periods and elimination of pre-existing con- 
ditions lessen the initial cost. Waiting periods in dental coverage 
would only delay the treatment of "simple" procedures to the point 
where they might become "complex" procedures and thus be more 
costly in the long run. 

5. Rating Problems: 
a. Adverse select ion-  some people are blessed with excellent teeth 

and never require any services except cleaning. They would 
not be interested at any price. 

b. Children will require proportionately more treatment than they 
do under health coverages. This would make a family rate rela- 
tively much greater than a family hospital-surgical rate. 

c. Provision for care of retirees should be included from the be- 
ginning to avoid problems later on. 

6.. Service vs. Indemnity Benefits: 
If the purpose of dental coverage is to insure against the cost of 
dental care, i.t should be provided on an indemnity basis. If it is 
to be a real attempt to provide "dental health care," especially for 
the low and middle income groups, then i.t should be on a service. 
basis. 
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DISCUSSION BY GEORGE E. McLEAN 

Mr. Durkin's paper on group dental coverage is very timely. The 
rapid development of hospital-surgical-medical coverage in this country 
in the last twenty years may well have set a pattern which is about to be 
followed in the field of dental coverage. 

In the perspective, there is very little with which to take issue. Mr. 
Durkin has done a rather commendable job of outlining the conditions 
which exist and which impinge on the question of providing group dental 
coverage. The objectives listed are sound, although I would make one ad- 
ditional point: Wherever there appears any indication of a void in the 
area of providing the public with health services of any sort, experience in 
other countries and the current thrust in our own country for adoption of 
the King-Anderson approach to providing health care for the aged clearly 
points to outright or attempted government intervention. 

The industry and the prepayment plans may have been too late with 
too little in the way o[ offerings to avoid some form of participation by the 
federal government in providing care for the aged and it therefore is most 
imperative that we develop reasonable alternatives to government pro- 
grams in the dental field in as much depth and as soon as possible. 

Under Characteristics and Requirements, Chart I, citing similarities 
and differences between surgical-medical and dental care, ! considered very 
well done and it included most of the important considerations. 

In stating general conclusions, suggested by certain problems posed by 
Mr. Follman, this statement is made: 

" . . .  This characteristic [budgeting versus insurance] also suggests the 
necessity of a large employer contribution, for otherwise a consumer of 
dental services will prefer to pay his own dental bills rather than paying an 
essentially stable charge for dental services plus a carrier expense charge 
as well . . . .  " 

On the face of it this seems like a logical assumption, but experience 
in several areas seems to indicate a certain consumer demand for enforced 
budgeting. One has only to look at the readiness to pay installment charges 
for what would once have been considered trivial purchases to confirm 
the public preference. Certainly some employer contribution would be 
helpful in marketing this coverage but I question whether that contribu- 
tion needs to be substantial in order for the sale of this program to be 
successful. 
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With regard to service benefits, cited by the author as another desir- 
able adjunct to the sale of this coverage, [ heartily concur, having had first 
hand observation of its effect in the surgical-medical field. 

Concerning utilization of dental services and Apprehension-of-Pain- 
Deterrent I should like to make several observations. 1 think that there 
possibly is some deterrent because of fear but this will gradually be over- 
come as experience with new techniques and anesthetics becomes recog- 
nized. In my view this argues for a relatively rapid rise in utilization for 
a number of years once coverage is instituted. In l~his case familiarity breeds 
confidence and confidence produces incidence. 

In Table I it is interesting to note the close parallel beween the num- 
ber of dental visits by range of family income and by range of education. 
I rather suspect that this is not entirely coincidental. There is a known 
correlation between the education of the family head and family income. 
In this case 1 believe that the paramount issue is family income and that 
the education factor merely underlies the income status. 

The author has indicated that the budgeting of normal care may be 
the most appealing aspect of the coverage and [ certainly concur. I do 
also agree that there is a problem of first year coverage due to back-log. 
The problem of concentrating the dental care into a month or two and then 
cancelling could be mitigated to some extent by the use of waiting periods 
as Mr. Durkin has cited and it seems to me that this is the most acceptable 
approach because the public has come to recognize this concept, particu- 
larly in the hospital-surgical-medical field on such items as maternity care. 

Another possible approach is to offer limited benefits during the first 
year by means of coinsurance which would be successively reduced in each 
of the following years until it is eliminated. This would allow for a build- 
up in premium and would mean a greater participation in paying for back- 
log, while at the same time offering better coverage than a waiting period, 
The end result may be to discourage care during the first year, thereby 
leveling experience over the first several years. 

The problem cited on orthodontia represents a question in my mind 
as to whether or not this coverage, together with certain very expensive 
optional procedures classified under regular dentistry, might best be 
handled in some sort of Major Dental rider, wherein special attention can 
be given to waiting periods and/or  pre-existing conditions and coinsurance. 

The methods presented to deal with the problem of pre-existing con- 
ditions probably represent a good outline of various approaches currently 
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in effect. Two of the approaches I would consider somewhat difficult to 
administer and they are the use of first year rates higher than renewal rates, 
and the amortization of high first year costs over a subsequent period. A 
high first year deductible, either in the form of a cash deductible or wait- 
ing periods, seems to me to be the most reasonable solution and one which 
could be most readily administered. 

In his definition of classes and systems of coverage Mr. Durkin does 
admit some blurring of lines so i will not expand on that point, although 
in general I find his classification quite proper. As I stated earlier, it ap- 
pears to me that restorative dentistry and orthodontia which the author has 
categorized as Class I[ and I l l  services can best be handled by a Major 
Medical type of approach. 

Under the heading of Rating the material presented i~ so general that 
it leaves little room for specific comment or criticism. I would merely ob- 
serve that any attempt to establish rates based upon incidence of individual 
procedures is probably going to be relatively unrealistic in the beginning. 
Projection of total utilization and total cost for a particular program will 
probably provide more reliable rates, although the results could be com- 
pared with those obtained by projecting the utilization of individual pro- 
cedures extending them at their individual costs and summing .the resulting 
requirements. 

In the last paragraph under Rating Mr. Durkin indicates that experi- 
ence rating and cost plus rating systems will very likely be the practice. 
Certainly the basic coverage (i.e., that encompassing Class I services) 
lends itself to experience rating because it is a relatively high volume, low 
average claim cost business which should produce highly credible experi- 
ence. 

Moving now to the conclusions, 1 would agree with all except conclu- 
sion five which states that large groups and substantial contributions to 
cost are two primary requirements. I fully believe that if sound coverage 
is developed and properly rated that participation of smaller groups and 
even those with very modest employer contributions may become possible. 
In his final conclusion Mr. Durkin states that the future of dental coverage 
depends upon: a) the future course of the economy; b) the policy deci- 
sions of management and labor; c) the policies and practices adopted by 
insurers and prepayment plans. I would add one last condition and one 
which may be the most significant of all: the penetration, if any, by the 
federal government into this area of medical care, particularly with regard 
to government clinics for lower income persons. 
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While not much in the way of actuarial treatment has been included 
in this paper, and while I disagree with a few of the author's positions, in 
the main l found it an extremely thoughtful and carefully organized presen- 
tation of a problem which is going to become very pressing for the industry 
and the prepayment plans in the immediate future. 
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MINUTES OF THE MEETING 

May 18, 19 and 20, 1964 

WENTWORTH-BY-THE~SEA, PORTSMOUTH, NEW HAMPSHIRE 

Prior to the formal convening of the meeting on Monday, May 18, a 
meeting of the Council was held on May 17 and there was an informal 
buffet supper that evening for early arrivals. 

The official attendance record shows the following attendance of 74 
Fellows, 30 Associates and 17 Guests including 9 subscribers to the Invi- 
tational Program. 

FELLOWS 
Allen, E.S. Hazam, W. J. 
Bailey, R .A.  Hewitt, C. C., Jr. 
Barber, H .T .  Hobbs, E. J. 
Barker, G.M.  Hope, F. J. 
Bennett, N.J .  Hunt, F. J., Jr. 
Berkeley, E.T.  Hurley, R. L. 
Berquist, J .R .  Johe, R. L. 
Bevan, J .R.  Klaassen, E. J. 
Bornhuetter, R.L.  Linder, J. 
Boy@an, J .H .  Lino, R. 
Boyle, J. 1. Longley-Cook, L. H. 
Brannigan, J .F .  MacGinnitie, W. J. 
Crowley, J . H .  Mackeen, H. B. 
Curry, H.E.  Makgill, S. S. 
Dickerson, O.D.  Masterson, N. E. 
Dropkin, L.B.  Matthews, A. N. 
Elliott, G. 13. Maycrink, E. C. 
Fairbanks, A.V.  McClure, R. D. 
Fitzgibbon, W. J., Jr. McNamara, D. J. 
Fowler, T .W.  Miller, N. F. 
Gillam, W.S. Mills, R. J. 
Goddard, R .P .  Morison, G. D. 
Graham, C.M. Muetterties, J. H. 
Graves, C.H.  Murrin, T. E. 
Harwayne, F. Nelson, S. T. 

Niles, C. L., Jr. 
Otteson, P. M. 
Phillips, H. J. 
Pollack, R. 
Richards, H. R. 
Roberts, L. H. 
Rodermund, M. 
Salzmann, R. E. 
Schloss, H. W. 
Simon, L. J. 
Simoneau, P. W. 
Skelding, A. Z. 
Smick, J. J. 
Smith, E. M. 
Tapley, D. A. 
Tarbell, L. L., Jr. 
Trist, J. A. W. 
Trudeau, D. E. 
Uhthoff, D. R. 
Valerius, N. M. 
Walsh, A. J. 
Wieder, J. W., Jr. 
Wilcken, C. L. 
Wolfrum, R. J. 

ASSOCIATES 
Aldrich, W.C.  Gill, J .F .  McDonald, M. G. 
Amlie, W.P.  Gillespie, J .E.  Mclntosh, K. L. 
Craig, R . A .  Hammer, S.M. McLean, G. E. 
Curry, A.C.  Jensen, J .P .  Muniz, R. M. 
DeMelio, J . J .  Jones, N .F .  Peel, J. P. 
Durkin, J . H .  Lange, J .T .  Riccardo, J. F. 
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ASSOCIATES--Continued 

Richardson, H .F .  Singer, P .E.  Switzer, V. J. 
Roth, R . J .  Stern, P.K. Webb, B. L. 
Scammon, L .W.  Stevens, W.A.  Young, R. G. 
Shaver, C.O.  Strug, E . J .  Zory, P. B. 

G UESTS 

*Benson, C.R.  Hartman, G.R.  McSherry, H. 
*Bertram, A.P.  Haught, D.D. *Nagel, J. R. 
*Connolly, C.T.  H.ayden, R .C.  *Peterzon, R. 
*Donovan, H.S. *Kedrow, W.M. *Reiner, J. G. 
Fertig, I .J.  Markell, A.S. Sabbagh, M. J. 

*Foody, W.M.  Marshall, R. E. 

*Participants in the Invitational Program. 

Although not participating in the full session, the following guests were 
also present: 

Guest Speaker: Shelby Cullom Davis, Managing Partner 
Shelby Cullom Davis & Company 

Panelists: Robert C. Capasso, Deputy Registrar 
Massachusetts Motor Vehicle Bureau 
(Mr. Capasso had kindly consented, at extremely short 
notice, to substitute for Mr. William Colvin, Director 
of Research, Illinois Secretary of State, who was unable 
to attend.) 
Dr. Charles F. Haner 
Grinnell Mutual Reinsurance Company 

Dr. Edward M. McAlister, Industrial Psychologist 
Rohrer, Hibler and Replogle 
Dr. Basil Y. Scott 
Director of Motor Vehicle Safety Research 
Department of Motor Vehicles 
State of New York 

The session was convened at 10:10 A.M. on Monday, May 18, 1964 by 
President Thomas E. Murrin who then turned the meeting over to Vice 
President Harold E. Curry. 

The first item was a .panel discussion on the "Availability and Scope of 
Motor Vehicle Department Registry and Driver Performance Data": 

Moderator: Harold E. Curry 

Panelists: Robert C. Capasso 
William S. Gillam 
Dr. Basil Y. Scott 
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Following the ,presentations by the panelists, there was an exchange of 
questions and answers between the members of the panel and from the 
floor. 

This session adjourned at 12:00 noon and reconvened at 2:00 P.M. 
with Vice President 'William J. Hazam presiding. The entire session was 
devoted to a panel presentation relating to "Accreditation of Actuaries" 
and the current status of the contemplated organization of an American 
Academy of Actuaries: 

Moderator: Laurence H. Longley-Cook 

Panelists: Frank Harwayne 
Joseph Linder 
Daniel J. McNamara 

The Chairman and each of the panelists then spoke on various aspects 
of the problem of accreditation and the anticipated organization of the 
Academy. Chairman Longley-Cook then summarized the unanimous action 
taken by the Council at the May 17, 1964 meeting: 

1. Adoption of a resolution: 

(a) Endorsing the recommendations of the Joint Committee and 
the CAS Committee on Professional Status that an American 
Academy of Actuaries be organized. 

(b) Agreeing that at the 1964 Spring Meeting the Fellows of the 
CAS present at that meeting would be asked to vote for or 
against the organization of the Academy and if the vote at the 
meeting was "yes," the CAS would go on record as being in 
favor of such organization and would agree to share in the 
expenses of such organization. 

Note: 

This resolution, summarized above, is reproduced in full as 
"Exhibit A" in the minutes of the Council Meeting held on 
May 17, 1964. 

2. Nomination of officers and members of Board of Directors and 
Committee on Admissions: 

Chairman Longley-Cook then informed the gathering that, at the 
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meeting of May 17, the Council had unanimously voted the follow- 
ing nominations for the American Academy of Actuaries: 

P r e s i d e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Henry F. Rood 

V i c e  P r e s i d e n t s  (4) .................................................. John H. Miller 
Laurence H. Longley-Cook 

H. Raymond Strong 
Frank J. Gadient 

S e c r e t a r y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  John C. Archibald 

T r e a s u r e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  George M. Bryce 

A d m i s s i o n s  C o m m i t t e e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Harold W. Schloss 

B o a r d  o f  D i r e c t o r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Thomas E. Murrin 
Daniel Y. McNamara 

Frank Harwayne 
Norton E. Masterson 

William Leslie, Jr. 

There followed numerous questions from the membership which were 
answered by the panel members. It was then announced that, at the Tues- 
day morning session, the Fellows of the Society would be asked to go on 
record as approving the action taken by the Council at the May 17 meeting 
and at that time 'there would be full opportunity for further discussion by 
all members present. 

There followed a panel discussion on "Fire Insurance Statistics and 
Ratemaking": 

M o d e r a t o r :  David E. A. Carson 

Pane l i s t s :  Norman J. Bennett 
Joseph J. DeMelio 
Luther L. Tarbell, Jr. 

After questions from the floor, answered by the panel members, the May 18 
session adjourned at 4:30 P.M. 

On the evening of May 18 an enjoyable New England Clambake was 
held. 

The meeting reconvened at 9:50 A.M. on May 19 with President 
Murrin presiding. In accordance with the announcement made at the Mon- 
day panel on Accreditation of Actuaries, the first order of business was the 
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following resolution (identified as Exhibit B) which was moved by the 
Secretary-Treasurer: 

EXHIBIT B 
"WHEREAS, the governing boards of the four actuarial bodies in the 

United States, 
CASUALTY ACTUARIAL SOCIETY 

CONFERENCE OF ACTUARIES IN PUBLIC PRACTICE 
FRATERNAL ACTUARIAL ASSOCIATION 

SOCIETY OF ACTUARIES 

in order to establish some means whereby actuaries may be accredited, in 
1963, appointed a committee consisting of one member from each of the 
four bodies, known as the Joint Committee on Organization of the Actu- 
arial Profession, and 

"WHEREAS, the said Joint Committee, assisted by a larger appointed 
Subcommittee, after due deliberation, has concluded and recommended 
that the said accreditation may best be accomplished by the organization 
under federal charter of an incorporated actuarial body to be known as the 
American Academy of Actuaries with the expectation that membeship in 
the Academy will be recognized as a satisfactory standard of accreditation 
for an actuary, and 

"WHEREAS, the said Joint Committee and Subcommittee have sub- 
mitted to the Council drafts of a Federal Charter and Bylaws for the Acad- 
emy, which Charter and Bylaws have been reviewed and approved by 
representatives of the governing boards of each of the four actuarial organi- 
zations, and 

"WHEREAS, the Society's Committee on Professional Status concurs 
with the recommendation of the said Joint Committee, and 

"WHEREAS, at its meeting of May 17, 1964, the Council of the Casu- 
alty Actuarial Society unanimously adopted the .following resolution: 

That the Council of the Casualty Actuarial Society, having reviewed a 
draft of the Federal Charter and Bylaws of the proposed American 
Academy of Actuaries, including the requirements for admission to 
membership as set forth in Article 1, Section 2, of the said proposed 
Bylaws, hereby endorses the recommendation of the Joint Committee 
and of the Committee on Professional Status that an American Acad- 
emy of Actuaries so constituted be organized and agrees as follows: 

1. At the 1964 spring meeting of the Casualty Actuarial Society, the 
Fellows of the Society present at the meeting will be asked to vote 
for or against the organization of the American Academy of Actu- 
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aries. If the vote at the meeting is in favor of the proposition, the 
Casualty Actuarial Society will go record as being in favor of the 
organization of the American Academy of Actuaries. 

2. If the Casualty Actua.rial Society goes on record as being in favor 
of the organization of the said Academy, the Society will agree to 
share with the other three actuarial bodies in the expenses incurred 
in such organization. 

"NOW, T H E R E F O R E ,  BE IT RESOLVED, that the Fellows of the 
Society go on record as approving the action of the Council." 

This resolution was regularly seconded. There then followed a discus- 
sion of the motion including questions from the floor. The presiding officer 
then called for the vote by a show of hands, for or against. It was announced 
that the resolution carried unanimously. 

The gathering then extended a vote of thanks to Laurence H. Longley- 
Cook for the great amount of time he had expended on behalf of the CAS 
in connection with the organization of the Academy; and to Joseph Linder, 
Past Vice President of .the CAS who had announced his contemplated 
retirement at an early date, for his many years of devoted service to the 
activities, welfare, and advancement of the Society. 

The session then heard an extremely interesting address by Shelby 
Cullom Davis, Managing Partner of Shelby Cullom Davis & Company, 
relating to an analysis of the fire and casualty insurance business. Mr. Davis 
indicated that a good title for his more or less extemporaneous remarks, 
might be "There ls No Such Thing As A Free Lunch." This relates to the 
point, touched upon in Mr. Davis' remarks, as to what might well be the 
consequences of "below cost" insurance which fire-casualty companies 
have been giving the public in recent years. 

The gathering then welcomed, as a new Associate, Mr. Bernard L. 
Webb, who had completed the requirements for enrollment as an Associ- 
ate by passing the November 1963 General Mathematics examination. 

The Spring Meeting was then recessed to reconvene on Wednesday 
morning, May 20, the remainder of the afternoon being available for Com- 
mittee meetings and recreation for those not otherwise occupied. In the 
evening of May 19 there was an informal social hour followed by a banquet. 

The May 20 session convened at 9:15 A.M. with Vice President 'Harold 
E. Curry presiding. 

The President first called to the attention of the membership the need 
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for increased activity with respect to the preparation of new papers for 
presentation at our meetings• 

The previously presented paper "An Approximation for the Testing of 
Private Passenger Liability Territorial Rate Levels Using Statewide Distri- 
bution of Classification Data" by James F. Gill was then reviewed sepa: 
rately by Philipp K. Stern, David A. Tapley, and Peter B. Zory. (In Mr. 
Tapley's absence his review was read by Alan C. Curry.) 

James H. Durkin then presented a summary of his paper "A Glance 
at Group Dental Coverage" which had previously been distributed to those 
who had registered for the Spring Meeting. 

Matthew Rodermund, Chairman of the Committee on Distribution of 
Losses, reported: 

"In May 1963 the Committee was given a large volume of automobile 
excess loss data by the National Association of Independent Insurers, 
through the cooperation of Vestal Lemmon, General Manager, and Jim 
Gill, Actuary. Although the data was useful to the Committee, it was a 
little too thin for the Committee's purposes. 

"Accordingly, the Committee has asked for and been granted the use 
of private passenger excess loss data of the National Bureau of Casualty 
Underwriters and the Mutual Insurance Rating Bureau. The Committee 
is grateful to Bill Leslie and Dick Lino of the National Bureau and Joe 
Muir and Phil Stern of the Mutual Bureau for their cooperation." 

Charles C. Hewitt, Jr. reported that the Committee on Annual State- 
ment had rendered a report to the Council which had not as yet had time 
to review the report. 

There followed a panel discussion on "Psychological Testing of Auto- 
mobile Drivers": 

Moderator: Norton E. Masterson 

Panelists: Dr. Charles F. Haner 
I~r. Edward M. McAlister 

After conclusion of the panel presentation and a question and answer period 
the Spring Meeting was adjourned at 12:15 P. M. 

In addition to the formal program for the Spring Meeting there were 
several activities that had been arranged for the entertainment of the ladies 
attending the meeting. 

This concludes the Minutes of the Spring Meeting of the Casualty 
Actuarial Society. 
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PRESIDENTIAL ADDRESS BY THOMAS E. MURRIN 

In this city on November 7, 1914, the Casualty Actuarial Society was 
founded by a group of 97 men who were active in actuarial and statistical 
work in the casualty insurance business. We now gather in a vastly differ- 
ent New York City to celebrate the Society's Golden Anniversary. It is 
indeed a pleasure to have with us practically all of our Past Presidents as 
well as four of the ten living charter members who attended that first meet- 
ing in 1914. 

In addition to its significance to the Casualty Actuarial Society, this 
year is historical for other reasons. It would have been the 75th anniver- 
sary of the Actuarial Society of America if it had not merged with the 
American Institute of Actuaries to form the Society of Actuaries. More- 
over, the formation of the American Academy of Actuaries was approved 
last May by the four national actuarial bodies- l i fe ,  public practice, fra- 
ternal, and property-casualty. When granted by Congress, hopefully at the 
next session, a Federal Charter will formally give recognition to the actu- 
arial profession and to carefully designed standards which must be met for 
a person to identify himself or herself as an actuary qualified in one or more 
fields of insurance. By the able, dedicated, and cooperative efforts of mem- 
bers of the various actuarial bodies, the American Academy of Actuaries 
is now on the threshold of reality. 

It is customary at this point of the meeting for the president to address 
the membership and our distinguished guests. While an accident of time 
makes my term as President coincide with the Golden Anniversary of the 
Society, I deem it a particular privilege to have the honor of addressing 
you on this historic occasion. 

There is no need for me to review in detail the history and accomplish- 
ments of the Casualty Actuarial Society. The accomplishments of the 
Society are contained in the Proceedings and in other works of its members; 
their careers, founded in actuarial science, have reflected advancement into 
such other positions as company executives and presidents, bureau mana- 
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gers, insurance commissioners, authors, and professors. The history of the 
Society has been covered more ably than any of my efforts might have done 
in two excellent papers prepared for this meeting. I recommend you read 
"Early Actuarial Studies in the Field of Property and Liability Insurance," 
by immediate past president L. H. Longley-Cook, dealing with the period 
prior to the formation of our Society, and "The First Fifty Years," by past 
president D. M. Pruitt. 

My remarks will therefore emphasize more the present and future rela- 
tion of our Society and its members to the broader picture of the insurance 
industry, with only a few brief references to the past to indicate how far 
the insurance industry and the actuarial profession have come in the last 
50 years. 

The founding of the Casualty Actuarial Society occurred at a time 
when there was a need for a concerted industry approach to a new problem. 
That problem, of course, was the rapid enactment of Workmen's Compen- 
sation laws around the country and the necessity of providing insurance to 
cover the benefits contemplated by those laws. in the five decades since 
1914, the size and complexity of our industry and the country's economy 
have changed beyond the imagination of even the most foresighted indi- 
viduals in 1914. From an underwriting point of view, there have been good 
years and bad years in this span and it is to the credit of actuaries that 
through the development of sound statistical plans and precise yet respon- 
sive ratemaking methods, compensation insurance has been able to keep 
pace with the economy and introduce indicated rate changes in a timely 
manner before rates became excessive or seriously inadequate. 

At the time of the Society's founding, automobiles were beginning to 
appear on the scene to replace horse-drawn carriages. For many years, the 
premium developed from teams liability exceeded that produced by insur- 
ing automobiles, but the automobile industry and automobile insurance in 
turn have grown so rapidly that in 1963 the industry premium volume 
approximated $7 billion. In this area too, actuaries have contributed much 
to the development and modernization of ratemaking methods and classifi- 
cation systems. 

Property insurance premiums likewise grew during this half century as 
building, commercial, manufacturing, and industrial activities have ex- 
panded to meet the needs of the increased population. It was only during 
the last 15 years that actuaries became active in this field. Significantly, in 
recognition of multiple line developments, the scope of the Casualty Actu- 
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arial Society was broadened in 1950 to include property lines and  the So- 
ciety even considered a change in its name. 

What is the condition of our industry today? We find it suffering seri- 
ous underwriting losses in several major lines of business. These losses are 
usually attributed to inadequate rates. Underlying rate inadequacy are 
many factors. One often overlooked is that of excessive competition. Many 
colloquial adjectives have been used to describe the competition but their 
common denominator can perhaps best be described by the term "exces- 
sive." Competition is the essence of our private enterprise system, o£ which 
the insurance industry can proudly proclaim itself a vital part. We have al- 
ways had competition, and if we do not have it, our business will no longer 
be a segment o£ the private enterprise system. Basically, competition is one 
of the many sciences of management and it is this "science o£ competition" 
I would like to explore with you today. 

In glancing through a business publication recently, I read an article 
on current competitive problems which included the following statement, 
"The impact of an entirely new producer was reflected quickly in the price 
structure. Old established producers had to reduce prices to meet the com- 
petition provided by the new producer, who offered discounts to attract 
customers." Reading on, [ noted another statement on competition in this 
article, "New producers continue to enter the market in spite of the de- 
creased profit margins during recent years." And, still again on the same 
subject, "Often competition is intensified when a large company diversifies 
through the acquisition of another company. The large company is often 
able to offer technical, financial and management assistance which feeds 
the growth of a new subsidiary." 

From these statements, I naturally concluded that the author was talk- 
ing about the insurance business and that he was merely repeating things 
that we had all heard many times before. It wasn't until I reached the end 
of the article that I realized that the author had not been talking about the 
insurance business but rather in the first quotation was referring to the 
steel business, in the second quotation to the cement business and in the 
final quotation to the electronics industry. To describe how things are 
"rough all over" in terms of competition, a final paragraph described still 
another industry where competition is at an all time high - the toy industry. 
The competitive problems o£ the insurance industry are certainly not 
unique. 

A review of the current competitive situation in our business is mean- 
ingful only i£ we review its historical background. For many years price 
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competition among major insurance writers in this country was minimal. 
The abilty to sell casualty and fire insurance was based to a large extent 
on individual companies' proximity, reputation, financial standing, and 
ability to service risks. This situation existed both prior and subsequent 
to the Southeastern Underwriters decision. After World War II, however, 
a new type of insurer, the direct writer, emerged as a leading ~actor in the 
automobile insurance business. Placing great emphasis on a lower price and 
utilizing selective underwriting and mass marketing techniques, these com- 
panies were successful immediately. Their entrance into the field of in- 
surance is particularly significant for it marked the beginning of a revo- 
lution within the industry and the first step in a transition from a seller's 
to a buyer's market. We all know the result. 

Witnessing the rapid success and growth of the direct writers, stock and 
mutual companies alike responded somewhat belatedly at a critical time 
when inflation was absorbing the provision for contingencies and profit and 
was eating into surplus. In attempting to recapture much of the lost market 
and to prevent further inroads, these companies introduced new classifica- 
tion, marketing, and pricing techniques. This naturally led the direct writers 
to intensify their efforts. This action and reaction stage is where we find 
ourselves today. On an industrywide basis, it has resulted in a general 
underpricing at the worst possible time - when the overall economy is being 
influenced by an inflationary trend. 

Compounding the interplay of competitive zeal and inflation that con- 
tributed to underwriting losses of such severe magnitude was the fact that 
this revolution in merchandising was being accompanied by the practical 
operat ion-despite the deemer provis ion-of  the newly adopted prior- 
approval rating laws. The inevitable adjustment from the "good old days" 
in pricing, marketing, and classifications was affected and in many cases 
hindered by the application of these new ground rules. Pressures for their 
unduly literal interpretation also beset their administrators from various 
sources, some of which were difficult to understand logically. 

Coincidental with the adoption and operational administration of the 
rating laws was the introduction of multiple line legislation over a period 
of several years. It was not long before the competition previously felt in 
automobile lines exploded in the dwelling business with the phenomenal 
growth of Homeowners contracts. Underwriting results became progres- 
sively worse as price competition intensified. 

Lest you think I am going to lapse into a lament on our present pre- 
dicament, relax. You have heard it before but more importantly, I think 
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we all have reason to be optimistic about the future of our industry and the 
influence of competition on it. My optimism is based upon a belief that the 
long term trend in the property and casualty business in this country is 
away from the type of competition that currently exists. I do not mean to 
imply that we will have a return to the "good old ways." These are gone 
forever and competition is here to stay. However, I believe it will be dras- 
tically different, characterized by maturity and a more scientific approach. 
There will be price differences but the ability to sell will not be based solely 
on price. Many of the factors, such as the costs of merchandising (includ- 
ing one stop shopping for all insurance needs), procedures that make it 
easy for the insured to budget his purchases, and a reputation for intelli- 
gent, fair and prompt claims handling will be necessary. Yes, you might 
even say "image" will be a factor. 

Among the reasons why I believe price per se will not be the control- 
ling factor is the fact that the current general market situation is vastly 
different from that which existed ten years ago - a fact that some may over- 
look in grappling with day-to-clay problems. In the last ten years most 
companies have adopted modern merchandising techniques so successfully 
used in other industries. Where not too long ago many companies felt 
that prosperity was inevitable, all have since learned that aggressive sales- 
manship is essential for even a minimum of success. In addition, all com- 
panies now realize that to compete effectively it is necessary to operate at 
the lowest possible expense ratio and utilize the most simple and efficient 
accounting and processing procedures. In general, those differences which 
characterized the stock, mutual, and independent companies fifteen years 
ago have faded somewhat. Each segment has learned considerably from 
the other, even with the result that modifications ia coverages, classifica- 
tion plans, rating plans, and marketing systems have been reciprocally 
adopted. In the process each has obtained a basic respect for the other. 
From this basic respect evolves the recognition that all segments of the in- 
dustry are here to stay and compete and that there is sufficient room in our 
expanding economy for all to prosper. This reason for optimism can be- 
come a reality if based on the premise that competition must reflect sound 
pricing and merchandising methods in our business as in every other busi- 
ness. 

An equally important cause for optimism is the fact that reliance on 
scientific analysis is expanding in the property and casualty insurance busi- 
ness. I think it is axiomatic that as the mathematical knowledge of the true 
cost of selling a particular type of insurance to an individual in a given 
class increases, competition based solely on price is correspondingly re- 
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duced. You will note that I say "reduced" and not "eliminated" because 
first, we will never know with certitude the true cost, and second, within 
any group there will always be risks a little better or worse than average. 
Accordingly, each company will need to underwrite its business. My point 
is, that through scientific statistical refinements and sound rating tech- 
niques, the experience of any one class will reflect a more homogeneous 
grouping than ever before. While underwriting will still be necessary, the 
amount of "skimmable cream" and possible price variation will have been 
reduced. 

The life insurance business affords a good example. Scientifically com- 
piled information in the form of standard mortality tables is the founda- 
tion of the proper pricing of life insurance contracts. Competition has cer- 
tainly been keen but because the expectation of loss for different ages is 
fairly definitely predictable, competition based solely on price has been 
conducted within very narrow limits and other factors such as coverage in- 
novations, service, reputation, and salesmanship play a major role in the 
company's ability to attract customers. Contrast this with our business 
where in the past several years varying discounts utilized by individual 
companies to attract customers have been based not on analysis of actual 
loss or expense savings-of ten  this information has been unavailable-  but 
rather on optimism and judgment colored by competitive pressure that 
"hopefully, with a little luck we will come out ahead." A quick look at 
the balance sheet for most companies will show that this has not happened. 
We may never be able to determine our expectation of loss for any par- 
ticular group of risks as precisely as do life actuaries from mortality studies 
because there are many other fac tors-socia l ,  economic, and even psy- 
chological-  which do not lend themselves to exact measurement in our 
business. 

Nevertheless there are many indications that expectation of loss in the 
property and casualty fields will be measured more accurately than ever 
before. For  example, the new classification plan for private passenger auto- 
mobiles that was recently announced will enable actuaries and under- 
writers alike, with the aid of electronic processing equipment, to closely 
determine the true cost of selling insurance to various classes of insureds. 

In the field of fire and allied lines, the traditional compilation of statis- 
tics apart from ratemaking requirements has made actuarial study difficult. 
Actuarial medicines-meaningful  statistical plans and sound rating tech- 
n iques -  are necessary for the restoration of health to the fire insurance 
business. But the indispensable determination for a successful recovery 
will also require some hard thinking by many with respect to the traditions 
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and practices of the past. Some of the problems involved here are term 
business written at guaranteed rates, complicated by discounts for pre-pay- 
ment and even installment payments, proper insurance to value, coinsur- 
ance, the use o[ deductibles, loss adjustment costs, and other expenses. 

However, it is encouraging to note, that, more and more, actuarial 
science is coming to the fire insurance business. Another optimistic sign 
is the general recognition in the fire business that rate competition is only 
as sound as the rates themselves and that rates can only be sound if they 
are developed from a scientifically refined statistical plan designed for 
ratemaking requirements. 

In this changing competitive scene, what can the actuary contribute? 
First of all, he must be responsive to the changing complexion of the in- 
dustry. [ believe that the actuary should not be concerned solely with 
statistics and ratemaking formulae but that he must continually broaden 
his horizons and utilize those economic, legal, and underwriting principles 
applicable to the industry as a whole which are an essential part of the 
Society's examinations. Conventional approaches to problems must be re- 
evaluated. The opportunity of utilizing modern statistical methods in our 
studies must not be overlooked because we now have the equipment to 
handle what otherwise would have bccn tedious mathematical computa- 
tions. There is an obligation to develop suitable and proper ratemaking re- 
finements heretofore considered impractical and to be optimistic that we 
can convince our associates in industry and regulatory officials in particu- 
lar, of the soundness of such refinements. 

For example, five full calendar years of classified industry experience 
are hardly necessary to develop fire or homeowners rates that meet statu- 
tory requirements. Yet the inclusion of such a requirement in many state 
laws suggests that modernization of these laws is needed in this age of 
computers in which valid results can be achieved by the use of tested and 
accepted statistical sampling procedures. Improvement in rating laws and 
their administration could result if these procedures were recognized to- 
gether with the basic economic principle that competition determines the 
success of a product and its price in the market place. 

Consider how sampling techniques in the recent election were able to 
accurately predict final results from fragmentary early returns in many of 
the election contests and how they could be used in fire and homeowner's 
ratemaking. The biggest challenge in the area of sampling, I believe, is in 
the commercial package field. In order to insure a profitable outlook for 
these policies and determine what 1 described previously as the expectation 
of loss for particular classes of insureds or coverage forms, it is vitally 
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necessary that we consider ways and means of sampling the early returns 
under a statistical plan less complex than that currently in effect. We 
should be optimistic enough to agree that this can be accomplished. 

In addition to being responsive, the actuary must continue to develop 
his ability and desire to counsel other members of management. The simple 
fact that insurance is a business of numbers is often overlooked. We sell 
• protection or indemnification in dollar amounts for which the considera- 
tion is also expressed in dollars. Marketing, underwriting, and claims are 
the indispensable components of property and casualty insurance but each 
of these involves numerically quantitive elements, in addition to other im- 
portant factors. If our industry is to succeed and prosper, our associates 
in these three areas will need a much greater understanding of the signifi- 
cance of statistical data than was necessary in .the past, when coverages and 
rating systems were more simple and the questions involved in agency 
evaluation, underwriting and rating policies, and claims management did 
not have to be made under the pressure of competitive conditions. 

The property and casualty insurance industry has certainly changed in 
the last fifty years. Our charter members as well as our newest members 
undoubtedly would agree that we will continue to face changes, all basi- 
cally generated by changes in the science of competition. Insurance has 
demonstrated itself to be vital to the American economy and actuaries 
have ably proven, themselves to be vital to the insurance business. Future 
responsibilities will be heavier than those of the past and the challenge will 
be how to meet them successfully. 

I am optimistic enough to believe that, despite the weight of the bur- 
dens, success will be achieved. Achievement, however, will require recog- 
nition that competition is a factor in pricing. Struthious reaction to the 
often struthious actions of others is folly. Competitive reaction must be the 
product of mature, scientific evaluation. 
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A BAYESIAN VIEW OF C R E D I B I L I T Y  

ALLEN L. MAYERSON 

Until recently, the credibility procedures used by casualty actuaries, 
and their theoretical justification, were developed apart from, and in isola- 
tion from, the methods used by statisticians. Arthur Bailey could write, 
in 1950: 

"At present, practically all methods ot~ statistical estimation appearing in text- 
books on statistical melhods 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. There have been rare instances of rebellion against this 
philosophy by practical statisticians who have insisted that they actually had a 
considerable store of knowledge apart from the specific observations being 
analyzed. Philosophers have recently discussed the credibilities to be given to 
various elements of knowledge, thus undernaining the accepted philosophy of 
the statisticians. However, it appears to be only in the actuarial field that there 
has been an organized revolt against discarding all prior knowledge when an 
estimate is to be made trsing newly acquired data." [14l 

In 1950 the actuary stood nearly alone in his use of statistical techniques 
to modify his prior knowledge, instead of treating each new set of data as 
a separate statistical problem, to be used by itself if the volume of data 
was large enough to be statistically significant, or discarded if the contrary 
was the case. Because statistical techniques were not adequate to solve the 
actuary's problems, he developed his own methods. He ingeniously de- 
veloped a credibility Z which was used to weight his prior knowledge B, 
with the current available statistical data A, by the formula ZA +( I -Z)B .  
But to determine Z, since there were no statistical techniques available, he 
has had to depend on empirical methods which, though they worked in 
practice, were hard to explain to non-actuaries and even harder to justify 
mathematically. 

Statistical theory has now caught up with the actuary's problems. Start- 
ing with the 1954 book by Savage [8], and buttressed by the 1959 volume by 
Schlaifer [9] and the 196 l book by Raiffa and Schlaifer [7], there has been, 
anaong probabilists and statisticians, an organized revolt against the classi- 
cal approach and a trend toward the use of prior knowledge for statistical 
inference. Instead of using credibility procedures, however, the Bayesian 
school of statisticians relies on Bayes theorem to merge the distribution 
representing prior knowledge with the statistical indications to produce a 
posterior distribution which rel~ects both. 

At the same time as this revolution in the foundations of statistics, 
which formally reinstates prior opinion in statistical theory, advances have 
been made in probability and stochastic processes which result in math- 
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ematical techniques which lend themselves to the solution of actuarial 
problems and which can more easily be used by actuaries. 

The relationship between Bayes theorem and credibility was first no- 
ticed by Arthur Bailey [14] who showed that the formula Z A + ( 1 - Z ) B  can 
be derived from Bayes theorem, either by assuming that the number of 
claims follow a Bernoulli process, with a Beta prior distribution on the un- 
known parameter p, or by assuming that the number of claims follow a 
Poisson process, with a Gamma prior distribution on the unknown param- 
eter m. (The formula for Z differs, however, depending on whether a Ber- 
noulli or a Poisson process is assumed.) 

It seems appropriate, in view of the growing interest among statisticians 
in the Bayesian point of view, to attempt to continue the work started 15 
years ago by Bailey, and, using modern probability concepts, try to de- 
velop a theory of credibility which will bridge the gap that now separates 
the actuarial from the statistical world. The purpose of this paper is to 
summarize the Bayesian point of view, to show its relevance to credibility 
theory, and to express credibility concepts in terms which are meaningful 
to a mathematical statistician. 

THE "CLASSICAL" VIEW OF CREDIBILITY 

As expounded by Whitney [38] in 1918, Perryman [33] and, more re- 
cently, Longley-Cook [30], the credibility theory now in use in the United 
States for fire and casualty insurance ratemaking rests on the following 
premises: 

1. The formula ZA +( I -Z)B  can be used to modify the actuary's prior 
knowledge B (usually the rate currently being charged for a par- 
ticular classification or, in experience rating, the manual rate) by 
the latest year's statistical data for the classification or risk in 
question, A. 

2. The probability of an accident is the same for all insureds, namely 
q, and the total number of claims for 17 insureds follows a Poisson 
distribution 

e - m  m • 
i ( X )  - -  x.t 

which has mean and variance both equal to m --- nq. 

3. The Poisson distribution may be approximated by a normal dis- 
tribution. The normal distribution is a two parameter distribution, 
but for credibility work it is customary to assume that the mean 
and variance are both equal to m. Then, if P is the probability that 
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the actual number of accidents will be within 100k% of the ex- 
pected number, 

-g~ 

1 e ~ -  dt 
x/2,~ 

On + k in ) -m 
- k , / m .  

"~/ m 

For selected values of P and k, we may determine the value 
of x from tables of normal curve areas. From the relationship 

X -  ° 
m = ~ ,  we can then obtain m, the level of expected claims for which 

the probability is P that the observed number of claims is within 
100k% of the expected number. 

4. There is a certain number of expected claims which deserves a 
credibility of I, and this number is the m determined from the nor- 
mal curve calculations. 

5. If the actual number of claims observed is equal to m,  as calculated 
in 4 above, this set of data may be assigned a credibility of 1. 

6. We can ignore the distribution of claim size, or loss severity, and 
use the number of claims, or loss frequency, to determine our 
credibilities. Or, if we wish to recognize the fact that the variation 
in claim severity is at least as great and usually greater than the 
variation in number of claims, we can do so by using a higher value 
of P or a lower value of k, thus stiffening our requirements for full 
credibility. 

7. Once the full credibility point m has been settled, partial cred- 
ibilities, for a volume of data yielding r claims, not large 
enough to merit full credibility, can be assigned by the formula 

r 
Z = ~ or Z - r + k '  where k is a normalizing constant. 

It has recently been recognized (Dropkin [23], Simon [37], Bailey and 
Simon [17]) that assumption 2 is open to question. For  example, in auto- 
mobile insurance the claim frequency varies for different drivers. If we 
assume that the number of accidents for each driver is Poisson distributed, 
and that the means of these accident distributions are themselves random 
variables distributed according to a gamma distribution, the total number 

p - -  

where 

X - -  
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of accidents  follows the negative binomial  dis tr ibut ion,  and the probabi l i ty  
of exact ly  x accidents  is: 

,(x) = ( x+; - l )  pr (I--p)~ 

which has mean r(1-p_____~) and var iance r(1-p) p p~ 

Fur the rmore ,  the da.ta studied by Harwayne  [26] and Dropk in  [23] 
show a mean  accident  f requency of .163 and variance .193, which casts 
some doubt  upon assumpt ion  3 above.  The mean and variance of the dis- 
t r ibut ion of claim frequency are not equal.  The  da ta  studied by Hewitt  [27] 

also indicates a variance,  in each of the classes studied, which differs some-  
what  f rom the mean.  

TIlE BAYESIAN VIEWPOINT 

The Bayesian view of statistical inference can best be summar ized  by 
a quota t ion  from a recent  pape r  by Edwards ,  L i n d m a n  and Savage [25]: 

"Probability is orderly opinion, and inference from data is nothing other than 
the revision of such opinion in the light of relevant new information." 

This view of probabi l i ty  differs radical ly from that used by most  classi- 
cal statisticians.  Mos t  authors  define probabi l i ty  in terms of symmetry  or  
as the l imit  of a series of relative frequencies.  F o r  example ,  one classical 

definit ion of p robabi l i ty  is: 

"The probability of the occurence of a given event is equal to the ratio between 
the number of cases which are favorable to this event, and the total number of 
possible cases, provided that all these cases are mutually symmetric." (Cramer [2]) 

Ano the r  way of expressing this definit ion is: 

"If an event can occur in N mutually exclusive and equally likely ways, and 
if n of these outcomes have an attribute A, then the probability of A is the 

n ,, (Mood [6] p. 7) fraction --~ 

Some authors  e m b o d y  the limit concept  in their  definit ion thus:  

"The proportion of the time that an event takes place is called its relative fre- 
quency, and the relative frequency with which it takes place in the long run is 
called its probability." (Freund [3] p. 124) 

Even  when probabi l i ty  is t rea ted  in the more modern  terms of sets and 
sample  spaces,  it is usually defined in terms of  symmet ry  i.e. equal ly likely 
e lementary  ou tcomes :  
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"The probability that an event ,4 will occur is the ratio of the number of sample 
points that correspond to the occurrence of .4 to the total number of sample 
points." (Hoel [4] p. 6) 

To a believer in an objectivistie definition of probability, the probability 
of an event may only be estimated by observing a series of trials of the 
event in question. Such questions as whether it will rain tomorrow, or 
whether there will be more automobile accidents next year than this year 
are considered, by holders of the relative frequency view of probability, to 
be completely outside the scope of probability. Such questions, they would 
say, have no meaning in probability terms. 

By contrast, Bayesians believe that probability concepts may be used 
to express either the uncertainty of a future event or the uncertainty of un- 
known existing conditions. For a Bayesian, the probability of an event .,4 
is the largest price he would be willing to pay in exchange for the promise 
of a dollar if A turns out to be true. The probability that it will rain tomor- 
row is 1/5, for you, if you are willing to pay $.33 for the right to receive a 
dollar if, in fact, it does rain tomorrow. 

The consistency among the probabilities an individual would assign to 
various events can be obtained by his being unwilling to accept a combina- 
tion of bets that assures a loss no matter what happens. Bayesians avoid 
the apparent contradiction between scientific objectivity and irrational hu- 
man behavior by postulating an ideal individual who is consistent in this 
sense. Such a man will confront each of his probabilities with his other 
beliefs and will maintain consistency between them. The actuary will want 
to work with a consistent set of probabilities; this is equivalent to requiring 
that the probabilities assigned to the various events obey the usual mathe- 
matical rules of probability. 

Such a reasonable and prudent man will not only maintain consistency 
among his opinions, but will be willing to change them when confronted 
with new evidence. Furthermore, if there are two reasonable men who in- 
itially assign different probabilities (prior probabilities) to a given event, 
their revised probabilities (posterior probabilities) will draw closer to- 
gether when they are confronted with external evidence as to the truth or 
falsity of a given event or proposition. I f the evidence is overwhelming (fias 
credibility one),  their posterior probabilities will tend to merge, given some 
degree of initial open-mindedness, no matter how far apart they were be- 
fore they saw the evidence. 

The mechanism by which prior probabilities can be confronted by 
evidence is Bayes theorem, which states that the conditional probability 
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that the hypothesis H is true, given that data D have been observed, P(HID), 
can be expressed as: 

p(H1D ) -- P(DIH)P(H) 
P(D) 

where P(H) is the prior probability for hypothesis H. The denominator, 
P(D) can be expressed as 

X P(DIHi)P(Hi) 

where{H¢lrepresents a set of exhaustive and mutually exclusive hypo- 
theses of which H is the particular one under examination. If we are only 
interested in whether H is true or false, then the set Hi compromises only 
two members, H and H, and 

P(D) = P(DIH)P(H)+P(DiH)P(H). 
The partition { H~ / is often arbitrary. For example if H is the hypo- 

thesis "the average paid claim cost C for automobile bodily injury lia- 
bility is $796 in 1963," the set may consist of only two other members, 
besides H, namely C<796 and C>796,  or it may consist of a continuum 
of numbers x, with initial probability densities f(x), such that 

, 4  

P(D) ~- ] P(dlx)ffx)dx 

where H is the particular interval 

795.5 < x < 796.5. 
Bayesians emphasize decision making as the purpose of most statistical 

work; the purpose of obtaining a statistical estimate of ~ is to decide on 
a certain course of action (e.g. what premium to charge) rather than 
merely to assert something about ~. By contrast, many statisticians believe 
that their function is limited to an analysis of the data and that decision 
making is a separate function; the decision maker, in their view, must 
combine the statistical results with his own judgment and other relevant 
factors in deciding what action to take. 

The above short explanation of personal probabilities and the use of 
Bayes theorem is not intended to change the view of anyone who now 
holds the frequentist view of probability. A more extended and convinc- 
ing treatment can be found in [25], [21] and [36]. 

C O N J U G A T E  P R I O R  D I S T R I B U T I O N S  

The actuary is rarely interested in testing whether a hypothesis H is 
true or false. In most problems involving credibility he wants to determine, 
after seeing claim data for the latest calendar or policy year, whether the 
current manual rate needs to be modified. Or, his problem may be whether 
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a particular insured should be charged a premium different from the 
manual rate. His initial point estimate H will usually be the current 
premium rate in the class under review. He would like to determine 
whether H must be modified, and to what extent, by the observed data D. 
Rarely, however, can he decide on the distribution of P(H), the prior 
probability he is willing to assign to H, purely by introspection. 

Fortunately, there is a way out of this dilemma, at least partially, 
through the theory of conjugate prior distributions, studied in detail by 
Raiffa and Schlaifer [7]. A prior distribution is said to be conjugate to an 
experiment when the prior distribution is so related to the conditional dis- 
tribution that the posterior distribution is of the same type as the prior. 
For example, if D is viewed as the outcome of a Bernoulli process, and 
P(DIH) is the binomial distribution, then the choice of a Beta distribution 
for P(H) will result in a Beta distribution for P(HID) also, but with dif- 
ferent parameters. If D is viewed as the outcome of a Poisson process, 
and P(H) is chosen as a Gamma distribution, P(HID) will also be a Gamma 
distribution. If D is interpreted as the mean of independent normal ob- 
servations with known variance, and P(H) is assumed to be normal, then 
P(HID) will also be normal, but with smaller variance. 

Arthur Bailey [14] studied both the Beta-Binomial and the Gamma- 
Poisson conjugate distributions and showed that, under either assumption, 

n 
a credibility Z can be obtained, of the form Z -- - -  so that n + k '  

E(HID) = Z Mo + (I-Z) M,,. 

Contrary to usual actuarial usage, where k is taken as an arbitrary nor- 
malizing constant, Bailey's formulas require that k be a specific function 
of the mean rn and variance ,7 ~ of the prior distribution P(H). If P(H) is 
taken as a Beta distribution, and P(D[H) is a binomial distribution, then 

m - rn"- - ~r ~ 
k -  

If P(H) is assumed to be a Gamma distribution, and P(DIH) is a Poisson 

distribution, then k - m It should be noted that Whitney [38] realized 
O.1~ " 

that k is not constant, but accepted an invariant k on grounds of expedi- 
ency and simplicity. 

The existence of conjugate prior distributions makes the actuary's job 
easier. If he thinks that the claim data he observes result from a Bernoulli 
process, he may, with a sufficient degree of approximation, be able to take 
P(H) to be a Beta distribution. If he believes that his claim data come 
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from a Poisson process, he may be able to assume that P(H) is a Gamma  
distribution. In either case, he must choose m and ~,~, the mean and vari- 
ance of P(H), hence the parameters of the prior distribution, so that P(H) 
adequately reflects his belief about H before seeing the observed data D. 
If there is a sufficient amount of data, the posterior distribution will not 
depend heavily on the exact form of the prior distribution. 

The choice of m will, as a rule, be simple, m will be the pure premium, 
claim frequency, average claim cost, or whatever other actuarial function 
H is intended to test, e.g. if H is the hypothesis "the average paid claim 
cost C for automobile bodily injury liability is $796 in  1963" m would be 
taken as 796. - 

The choice of ,r -° is much more difficult, and in its use lies a major 
departure from present actuarial practice. At present, the current claim 
frequency, pure premium, etc. is taken as fixed and assigned a credibility 
l-Z, where Z depends only on the number of claims or the amount of losses 
observed in D. Actually, the current premium rate, or its component claim 
frequency or claim cost, is itself only a parameter chosen to represent a 
distribution which has not only a mean, but also a variance and other 
moments. The classical view takes H to be an unknown constant which 
may be estimated, but holds that it is meaningless to speak of probabilities 
concerning H. The Bayesian, on the other hand, is willing to treat H as 
a random variable, with a distribution which reflects his current uncer- 
tainty regarding H. 

THE C O N C E P T  OF FULL CREDIBILITY 

In order to use credibility theory in ratemaking, an actuary must first 
determine the number of claims required for full credibility (Longley- 
Cook [30] p. 199). He then uses a formula, often based on the ratio of 
the number of actual claims in the observed data to some function of the 
number of claims which would be entitled to full credibility, to assign 
credibilities to data comprising fewer claims than this magic "full credi- 
bility" number. If the observed data for a particular classification results 
in a greater number of claims than the number required for full credibility, 
the data are taken at face value and are used for ratemaking, without ref- 
erence to the previous manual rate or any other auxiliary information. 

The concept of full credibility has always been rather difficult, phil- 
osophically. Some actuaries believe that no data are entitled to 100% 
credibility and that the credibility curve should approach 1 asymptotically, 
without ever reaching it. In Bayesian terms, however, the concept merges 
with that of partial credibilities in a natural and logical way. The Bayesian 
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poses his credibility problem as that of modifying his prior opinion H by 
some observed data D. If the data are few, there is no reason for him to 
change H. P(HID) remains very close to P(H). As the volume of data 
increases, P(HID) becomes more and more dependent on D and, finally, 
P(HID ) comes to depend almost entirely on D. For  a large enough volume 
of data, the posterior distribution is generally almost independent of the 
prior distribution. 

Thus the Bayesian would pose the question of full credibility as: "For  
what prior distributions are these data fully credible, i.e. for what prior 
distributions can we say that, for practical purposes, the posterior distribu- 
tion is independent of the prior distribution because of overwhelming 
data?" As we increase the volume of data, we increase the family of prior 
distributions for which this independence of posterior from prior is sub- 
stantially true. There will, however, always be some prior distributions for 
which this is not true. For  example, if the actuary (or insurance commis- 
sioner) chooses a prior distribution which is rather narrow, with all its 
mass concentrated in an interval close to last year's claim frequency, no 
amount of data will be sufficient to make him give up his prior opinion 
entirely, though he may be willing to modify it somewhat. 

Most reasonable people will, however, alter their original beliefs if 
the data do not appear to support them. In actuarial work in particular, 
one must be exceedingly stubborn to hold to a narrow prior distribution, 
in the face of contrary evidence, because of the possibility, or even prob- 
ability, of trends or secular changes in the underlying situation. Accident 
rates, average claim costs and other such quantities change with time, and 
the actuary is not, as a rule, surprised to find that this year's data differs 
somewhat from last year's. 

CHOOSING PRIOR PROBABILITIES 

The actuary's choice of his prior probability distribution has tradi- 
tionally been that underlying the previous rate for the classification in 
question. In experience rating, he takes the manual rate as the mean of 
the prior distribution, to be modified by the experience of the individual 
risk. He has never, however, faced the question: "How much confidence 
do I have in the current rate?" 

One way to achieve meaningful results would be to estimate not only 
the mean but the variance of the present rate level. Then, after choosing 
a distribution, we cart solve for the number of claims to which our prior 
knowledge is equivalent, which is a function of the mean and variance. 
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F o r  example ,  if we believe our  da ta  are the result of a Bernoul l i  proc-  
ess we may assume that  P(H) is a Beta function 

p(h) = K h" ( l  - h) '''-r" 

with r '  favorable  and n ' - /  unfavorable  outcomes.  

/ + 1  
m - -  - -  

n ' + 2  

and variance 

Then h has mean 

r' + l ( n ' -  r' + l )  _ m ( 1 - m )  

(n" + 2ff (n" + 3) n" + 3 

(See Raiffa  and Schlaifer  [71 p. 2 1 6 ) .  Thus  

n ' - -  r e ( l - m )  3 

represents  the validi ty of the pr ior  knowledge,  and a compar i son  of n' with 
the number  of exposure  units in D will indicate the credibi l i ty  that  D de- 
serves relative to H. 

If we assume, for example ,  that  the mean accident  f requency under-  
lying our  present  rates is .10 with ,r = .005 then 

n" = (.IO) (.90) . 3 = 3597. 
.000025 

If we assume that m = .10 but ,r = .02 we would, of course,  have 
much less confidence in H than in the previous example .  Here  

n' = ( .10)( .90)  - 3  = 222. 
.0004 

If P(H) is a Beta funct ion with pa ramete r s  n" and r', and if our  da ta  has 
a b inomial  condi t ional  dis t r ibut ion with pa ramete r s  n and r, we can ap-  
proach  the credibi l i ty  p rob lem by t reat ing our  pr ior  knowledge H as a 
sample  of size n '  and our  da ta  as a sample  of size n. We will then have 

r ' + l  r 
m ~ -  n ' + 2  and t oo - -  . 

n 

If we then combine  the two sets of " d a t a "  into a single " sample"  of  
p 

size n + n ,  we have:  

r + r ' + l  
m ~ l o - -  n +  n' + 2 

n r n ' + 2  r ' + l  

n + n ' + 2  n n + n ' + 2  n ' + 2  
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which has the form ZM~,+ ( 1 -  Z)M,.  I t  should be noted that these 
expressions for m,/~j and for Z are the same as those derived later by 
means of Bayes Theorem. 

It  should be noted that n', which measures the validity of the prior 
knowledge, varies directly with m and inversely with ,r. This agrees with 
our intuitive notion that it takes fewer units exposed to risk to produce a 
given level of credibility if the claim frequency is high than if it is low. 
(Here this principle results in greater validity for the underlying experi- 
ence in a classification with a high claim frequency than in one with a 
lower frequency.) It also seems logical that the validity of any estimate 
should vary inversely with its standard deviation, since a larger standard 
deviation indicates a smaller degree of confidence that the values are 
clustered around the mean. 

U S I N G  BAYES T H E O R E M  

Once a prior distribution has been chosen, it is necessary to combine 
the prior distribution with the distribution of the data, in order to obtain a 
posterior distribution. This was done in 1950 by Arthur Bailey [14] but, 
since his notation is rather complicated, it will be helpful to restate his 
results in terms of modern statistical concepts, in an endeavor to show 
what assumptions actually underly credibility theory. 

Let H be the random variable whose value we would like to estimate 
and let p(h) be the prior distribution of H, before the data have been ob- 
tained. Let D be a random variable whose value can be observed, the 
data, and f(H[d) the posterior distribution of H, given that D = d. Let 
mn and m ,  be the means of D and H and ,~g and ~71 their respective vari- 
ances. Let p be the correlation coefficient between D and H and ,too the 
covariance, g(DIh) is the conditional density of D given that H = h. To 
apply Bayes theorem p(h) and g(DIh) must be known or assumed, g(D]h) 
will reflect the type of chance variation of the data around the "popula- 
tion parameter" h and p(h), since it is a prior distribution, can be chosen 
to reflect the actuary's prior knowledge and beliefs about the random vari- 
able to be estimated. As we shall see, it is convenient to choose p(h) as 
a conjugate distribution to g(D[h). 

It  should be noted that the notion of a correlation coefficient between 
H and D would not be acceptable in classical statistics, since the former is a 
"parameter"  and the latter a "statistic." In the Bayesian view, however, 
such a correlation is permissible so long as it makes sense to talk about the 
joint distribution f(h,d) of H and D. 
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Bailey suggests that we take as our estimator of H: 

h, = E(, Id) = f h l ( h l d )  dh 
-oo 

oQ 

f h [(h,d)dh 

f, (d) 

f h I(h) g(d[h) dh 
_ _ - o o  

-oo 

It should be noted that the conditional expectation E(H]d) is a function 
of d alone. E(Hld  ) may be called the regression function of H on D (Hogg 
& Craig [5] p. 212).  E(H]d) may not be linear. L e t x  m H + y  d b e  the 
"best fitting" approximation to E(H]d), i.e. choose x and y to minimize 

[ E(HId)  - x ml, - y d]" f , (d )dd  
-o0 

where 

f 
O0 

f , (d)  = g(dlh ) p(h) dh 

is the marginal distribution of d. The minimum is obtained by taking 

x = 1 rno ,~u,~ _ i rnl) a .  
m . cr o - m l---~l " p" 

and 

Thus 

~TIII) __  0"11 

Y - -  cr~ P ~ "  

I ~u]  a .  d E(HId  ) .~ 1 - m....~., p .  ~ m .  + p .  - - .  
m l I  CrD 

pe cQ> 
Let A - - -  p and B = m .  - A m . ,  then 

y 0"11 

m~ d 
E(HId)  ~ ( 1 - p ' ) m l ,  + p ' m , , -  p" ~ + pt-A 

= - -  + ( 1 - p ~ ) m .  
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and this result is exact if E(H]d) is linear. A and B are the coefficients of 
the regression line of D on H. In  particular, if A = n and B = 0, which 
will be seen to be the case if E(DIh ) = nh (which is true if g(dlh) is either 
a binomial or a Poisson distribution) : 

E ( n l d )  = o ~ d + (1 - 09  m .  
rl. 

= Z mo + ( 1 -  Z )  m . .  

It can be seen, then, that the Z used by actuaries as the credibility to be 
given to observed data, when the data are combined with prior knowledge, 
is the square of the correlation coefficient between H and D (called by 
some the "coefficient of determinat ion") .  It should be noted that Z has the 
desired property Z ~ 1 and, because the "best fitting" approximation 
h ' =  x m .  + yd  is defined in an analogous fashion to a least squares re- 
gression line, the error variance E ( h - h ' )  e is minimized by this choice of 
Z. The exact form of Z depends, in any particular case, on the conditional 
distribution g(d[h) and on the prior distribution p(h). 

T H E  B E T A - B I N O M I A L  

If  g ( d ] h )  is a binomial distribution, as appears to be true in many 
branches of insurance, 

n f  
g (d [ h) - h d (1 - h) ''-'l (d "successes" in n trials) 

d ! (n d) ! 

then 

E(D I h) = ~ d . g(d Ih) 
d 

= nh = A h  + B, 

hence A = n  and B = O  and 

E ( D '  Ih) = ~.. de ' g (d lh )  
el 

= ~ [d '~' + dl ~ ( d l h )  
g 

= n ( n -  1) h ~ + nh 

and 
= E(D~I h) -- [E(Dlh)]e O~, DI It 

= n h (1 -- h) 
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If we sum over all values of h we get: 

e(o)  = ~ e(D I h) p (h) = ~ ,, h p (h) = . . , .  

E(D e) = ~ E(D 2 [ h) p(h) 
h 

= ~ ,  n (n - J) h ~- p(h) + ~ ,  . h  p(h) 
h, h, 

= n ( n -  1) E(H ~) + n m ,  

= n (n - 1) ( ~  + m ; )  + n m,, 

and 
~,~ = n ( n - 1 )  a71 + n m . ( 1 - m . )  

Although nothing has been said so far about the form of p(h), the prior 
distribution, it will be helpful to take p(h) as a Beta distribution. If g(d I h) 
is binomial, and p(h) has a Beta distribution, f ( h ] d )  will also have a Beta 
distribution. (See Raiffa & Schlaiffer [7] p. 53.) 

If  

n !  
g(d [ h) - d .t (n - d) .t he (1 - h) ''-a 

and 
p(h) = KtV" (1 -- h)'"-'", 

then 

fo ~hg(d l h) p(h) dh 
E (H  [ d) = , 

f o g ( d  [ h) p(h) dh 

/, K h e+a+' (1 - h) .... ,-e-~, dh 

o 

f K h ~'+e (1 - h)"+"-a-r" dh 

o 

B ( r ' + d + 2 ,  n + n ' - d - - r ' + l )  
= B ( r ' + d + l ,  n + n ' - d - r ' + l )  

r ' + d + l  
n + n ' + 2  
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_ m ( 1  - m )  
r ' + l  and var iance  e ~ - -  n ' + 3  Since p(h)  has mean mn n '  + ~  

E ( H ] d )  is l inear in d, we may write:  

n d / + 1  
E ( H  [ d) = n" " - -  + n' n +  + 2  n n +  + 2  

n d n + 2  
= " - -  + n" • m .  n + n ' + 2  n n +  + 2  

= Z  d_  + ( l _ Z )  m,, ,  
n 

where Z - 
n + n ' + 2 "  
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, and since 

Fo r  a fixed n',  Z approaches  1 as n gets very large. 

as previously stated. 

k = m,,(1 - m, , )  - o-~ 

then:  

T H E  G A M M A - P O I S S O N  

If  g(dlh) has the Poisson dis t r ibut ion 

g(d]h) = (nh)d e-''h 
d.t 

E (O[h) = ~f~ dg(dlh)  = nh 

E (Dell,) = ] ~  d e g(dJh ) = n °- h ~- + nh 
e 

O'DI h = nh 

Summing over  all values of h, 

E (D)  = nE(h )  = n mn  

E (D e) = n e E (h  e) + n E(h)  

: n" (o-,I + m~)  + n m .  

o-~ = n % ~  + n m .  

where 

We may  rewrite Z in terms of the mean and var iance of the pr ior  dis t r ibu-  
t ion: 

Z = ru~  
(n  + n" + 2),r ~, 

HO',H 

(n - 1)~,~ + (n'  + 3 ) ~  

nor ~ 

(n - 1) ,r~ + ran(1 - m . )  

n 

n + k '  
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If  we take p ( h )  to be the G a m m a  distribution 
a r 

p ( h )  = - - .  h ~-' • e ~h 
r ( r )  

r r 
which has mean--a and variance ~-~, for h -> O, letting 

n a a r 
K - - - -  

d.  t F(r )  

we have:  

E ( H ] d )  

h • p ( h )  • g (d]h)  • dh  

p ( h )  • g (d[h)  • d h  

K h d+r . e -(' '"~)h d h  

K h 'z+'' • e - ( n ~ a ) h  d h  

(n + O) 'l+r " h '1 . . . .  e-C .... ,h . (n + a) " dh  

(n  + a) (n  + a) 'I+''-' • h d+r-' • e - '  ..... ~h . (n  + a ) . dh  

x 't~r • e - x  . d x  

01 + a) x a~r-~ • e -~ . d x  

( d  + r) ! 

(n + a) (d  + r - 1). t . .  

d + r  
, which is linear in d. 

n + a  
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r F 
= --a and variance e ~  = ~;, we may rewrite Since p(h)  has mean m .  

E ( H I d )  as: 
d + r  

E ( H l d )  - n + a 

n d a r 

n + a  n n + a  a 

= z d  + ( l - Z )  m . ,  
n 

w h e r e Z -  n a n d a - -  m .  
n + a cr u 

T H R E E  U N S O L V E D  P R O B L E M S  

The credibility tables commonly used in the United States are based 
on the normal approximation to the Poisson distribution. As has been 
shown by Harwayne [26], Dropkin [23], Hewitt [27] and others, the two 
parameter  negative binomial distribution provides a better fit to the data 
than the Poisson. This would seem to indicate the need for new credibility 
tables in many branches of insurance. 

Such new tables could be based on the negative binomial or on the 
Beta-binomial distribution. However, both of these ignore a very important 
factor, the distribution of claim size. Most credibility formulas in use to- 
day measure the credibility of a given number of claims. What is really 
needed, however, is the credibility of the pure premium, which depends 
on claim severity as well as claim frequency. 

Let X , ,  ,Y~, . . . , X , ,  represent the amounts of the n claims that occur 
during a given time period. Let us assume that the amount of each claim 
is independent of the size of any other claim (which might not be true, for 
example, in a class of policies containing an aggregate limit on benefits 
paid) and that the X'~ are identically distributed. Let F(x )  represent the 
distribution function of the amount of a single claim. F(x )  is the proba- 
bility that the amount of a claim is < x, given that a claim has occurred. 
Let N be the number of claims occurring during the time period in ques- 
tion and p(n)  represent the probability that N = n. The distribution of the 
total amount of claims paid by the company, i.e. the probability that this 
amount is < x, is 

p(n)  f ( x )  
~ o  

n *  

where F(x )  is the n-fold convolution of F(x )  with itself. 
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If we assume that N follows a Poisson or a negative binomial distribu- 
tion, and F(x) an appropriate claim distribution (which might vary by 
line of business), the distribution of the total amount of claims or, better 
still, the distribution of the pure premium, should produce more accurate 
credibilities than those now in use. 

In many branches of property insurance, the distribution of claim size 
seems to follow a log-normal distribution (Benckert [19] and Bailey [16]). 
The convolutions of the log-normal, unfortunately, cannot be obtained in 
closed form. Mathematically, the easiest distribution to use is the Gamma 
distribution since, if F(x) has a Gamma distribution with parameters (r,a), 
then F"*(x) has a Gamma  distribution with parameters (nr,a). However, 
the log-normal distribution has greater skewness than the Gamma.  Other 
distributions that may be useful for claim severity are the Pearson Types 
V and VI and the Pareto distribution, which is a special case of the Pear- 
son Type V[. An analysis of these and many other distributions will be 
found in Kupper  [29]. 

Unsolved problem number 1 is a statistical p rob lem- - to  calculate, 
from insurance company records, the claim distribution F(x) for various 
branches of property and casualty insurance. 

Unsolved problem number 2 is to work out the convolutions, thus de- 
termining the joint distribution of claim frequency and claim severity. The 
Esscher approximation (See Cram6r [1] p. 33) is one method of calculat- 
ing the convolutions. Several methods of numerical integration, using elec- 
tronic calculators, are described by Bohman and Esscher [20] who used 
one of these methods, based on the characteristic function of F(x), to com- 
pute some claim distributions for life insurance and fire insurance in 
Sweden. 

Unsolved problem number 3 is to obtain the pure premium distribu- 
tion from the distribution of total claims and use it to compute credibility 
tables. Presumably it would be possible to choose a ,prior distribution for 
the pure premium, obtain some data, and apply Bayes Theorem to com- 
pute the posterior distribution from the prior distribution and the con- 
ditional distribution of the data. Since the analysis would be more com- 
plicated, mathematically, than an analysis involving Poisson, binomial, 
Beta and Gamma  distributions, it may be necessary to use approximate 
methods, ff mathematically more tractable distributions are substituted 
for the unruly empirical distributions that may result, it will then be neces- 
sary to obtain a measure of the error thus introduced. 
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CONCLUSION 

Bayesian statistics, a new approach to the foundat ions of statistics, 
has at last enabled the casualty actuary to derive a sound theoretical foun- 
dat ion for his own work in credibility theory and related fields. This paper  
will have achieved its purpose if it has pointed the way towards the con- 
struction of such a foundat ion  and if it has encouraged others to take up 
the work. 
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In  April  1960, a select committee was appointed by the Legislature 
of the Province of Ontario "to examine, investigate, enquire, study, and 
report  on all matters relating to persons who suffer financial loss as the 
result of motor  vehicle." In the first interim report made in March 1961, 
they dealt at considerable length with the various situations which exist 
in different provinces and states and in particular covered in detail the 
system used in Saskatchewan where certain basic payments  for death, 
d ismemberment  and disability are made to persons injured in automobile 
accidents regardless of fault. The Saskatchewan system is compulsory and 
is administered by the government  insurance office. The legal rights of 
injured persons to sue under the ordinary rules of  negligence are preserved 
but suit may  only be brought for any excess amount  which may be re- 
coverable over the amount  already received under  the basic compensation 
plan. Thus  the system represents a compromise between the ordinary 
negligence system and a full Workmens '  Compensat ion type plan. The 
Select Committee were attracted to some basis whereby injured persons 
would be compensated at least to a certain extent regardless of fault and 
the following is an excerpt from their report:  

"The Committee is interested in the principle of compensation regardless of fault. 
Its departure from the tradi,tional concept of fault-liability reflects a view, held 
in some quarters, that responsibility for atttomobile accidents rests on society as 
a whole, rather than on individuals, and that the task of establishing responsi- 
bility in this age of many complexities imposes too great a burden on those who 
settle or adjudicate claims. A compensation plan provides a measure of indem- 
nification for a group who, under the traditional fault-liability system, are not en- 
titled to indenmification. The normal third party liability insurance system pro- 
vides nothing for the surviving dependents of the negligent party or for the negli- 
gent party himself when, as a result of his own injuries, he is disabled for life. 
There are other situations where the operations of the concept of negligence 
denies redress to individuals. It is rather surprising to the Committee that, over 
the years, the insurance industry has not reacted more positively in this particular 
area of concern." 

Actually the companies and the provincial insurance superintendents were 
already in the process of redrafting the uniform automobile insurance act 
to permit the inclusion of accident benefits in the automobile policy. This 
was pointed out to the Select Committee and work on the new act was 
accelerated. A draft  was submitted at the September 1961 Winnipeg 
meeting of the superintendents with provisions making it possible to in- 
clude accident insurance for drivers, passengers and pedestrians under  
automobile liability policies. The insurance contemplated is not only for 
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medical expenses but also for death, dismemberment and weekly indemnity 
covering all persons injured in or by automobiles. Most importantly the 
proposed legislation is designed to prevent duplication of payments and 
thus keep down the additional cost of the universal benefit. Thus: 

a. The occupant of an automobile or a pedestrian struck by such au- 
tomobile will receive the accident benefits from the insurer thereof. 

b. The injured person may not sue either the motorist with whom 
he is riding or by whom he is struck except for any amount which 
may be recoverable at law in excess of what he has already been 
paid. 

c. The injured occupant may not sue another motorist who carries the 
coverage except for such excess. Since the Canadian provinces all 
operate on a basis of comparative negligence and the liability of 
the driver is imputed to the passenger, it is expected that persons 
who are only entitled to collect a small percentage of their dam- 
age at law will make no claim except for accident benefits. If  suit 
is brought and the amount of damages assessed is less than the 
accident benefits received, the action is deemed to have failed and 
the plaintiff is liable for all costs. 

d. There will be no subrogation on the part of the insurers against 
any person also carrying the accident coverage but subrogation 
is provided against out-of-province motorists and against persons 
other than motorists who may have caused the accident. 

The act will provide that any claimant must disclose the name of the in- 
surer of the automobile of which he was an occupant and the amount of 
accident benefits received. At the Winnipeg meeting there was consider- 
able discussion of the proposals and agreement was reached on the gen- 
eral principles. In the fall of 1961 and the first part of 1962 various meet- 
ings were held by an extended all industry committee set up by the All 
Canada Insurance Federation working in conjunction with the insurance 
superintendents. 

A revised draft bill was prepared for discussion at the meeting of the 
superintendents at Regina in September 1962 and this was distributed to 
all insurers in July. Prior to the meeting there was rather violent objec- 
tion on the part of some United States companies who felt that this legis- 
lation was the opening wedge for a full compensation plan and should be 
strongly opposed. However because of the definite views of the Ontario 
Select Committee, the insurersgenerally agreed opposition was not a prac- 
tical mattei" and that a neutral position was the only tenable one. Thus. 
a report was prepared explaining the companies'  stand which was that they 
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could not in principle recommend a program which would increase the 
cost of automobile insurance and that government would have to bear the 
responsibility for doing so. At the same time the companies made it clear 
that they were at all times willing and able to provide any form of protec- 
tion which was required. With this explanation, the draft bill met with the 
general approval of the meeting and the superintendents likewise approved 
it in their own closed sessions. Certain changes in the act were still found 
necessary so final action was deferred for another year. 

At this same time the Select Committee approached the All Canada 
Insurance Federation and asked that the companies estimate the additional 
cost of providing the basic automobile accident coverage, both on a volun- 
tary basis and on a basis whereby it would become a mandatory part of 
automobile liability insurance. 

The problem was unique because ordinary accident insurance is based 
on a cost per person and what we had to determine was the cost per auto- 
mobile. In considering the problem it was evident that the cost of accident 
benefits would vary by class of risk and territory in the same manner as 
Third Party Liability costs, since it is largely the frequency of accidents 
which accounts for the experience differentials. Thus we decided that 
what we wanted to establish was the additional cost of the accident cover- 
age in terms of a percentage of the standard $35,000 inclusive limit lia- 
bility premiums. A definite advantage of this approach would be that if 
accident frequency and severity increased between the time of calculation 
and the time of application, the insurers would not be bound, to dollar 
figures but only to percentages. Actually there has been an almost un- 
believable 40% increase in persons injured in automobile accidents in 
Ontario since 1961 and the wisdom of this approach has been clearly dem- 
onstrated. 

In Ontario, the Department of Transport  publishes excellent and de- 
tailed statistics of automobile accidents and it is thus possible to quite 
accurately determine what the cost would have been if all persons had re- 
ceived the benefits proposed under the new legislation. The primary in- 
terest of the Select Committee was with respect to private passenger auto- 
mobiles so we limited our study accordingly. Therefore, what we set out 
to do was to estimate the total cost of the benefits, separately by drivers, 
passengers and others, which would have been payable on the actual 196l 
accidents. Once the gross cost was determined we could estimate the 
amounts already being paid under Third Party Liability and so arrive at 
an increased net percentage cost. We had no precedent for this approach 
but it did seem to provide a reasonable basis for estimating the extra cost 
of the benefits. We did consider approaching the problem from the cost 
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Of individual accident insurance but this seemed to involve the wide use 
of unsupported estimates. The total cost basis therefore seemed the best 
available. The committee agreed that the amount of benefits to be used 
in calculating the costs would be as follows: 

1. Medical Expenses with a limit of $2,000 (except for Funerals) 
but for hospital amounts only in excess of the provincial plans. 

2. Funeral Benefit with a fiat amount of $350. 

3. Death Benefit: 
Sex and Marital Status 

Age Married Male Married Female Unmarried 

4 yrs and under $ - -  $ - -  $ 250 
over 4 but under 18 5,000 2,500 500 
18 but under 60 5,000 2,500 1,000 
60 but under 70 3,000 1,500 1,000 
70 and over 2,000 1,000 1,000 

In addition $1,000 would be payable for each child under age 18 
or a child over 18 wholly dependent because of physical or 
mental infirmity. For the death of a widow or widower the 
same benefits would be paid as for a married male of equal age. 
The amount for the death of other unmarried persons over 18 is 
payable only if there is a wholly dependent parent. 

4. Dismemberment  Benefit (major losses only):  

$5,000 for loss of two legs, arms or eyes or one of each. 
3,750 for loss of one arm or one leg. 
2,500 for loss of one hand or one foot. 

5. Weekly Disability Benefit for Employed Persons: 

Subject to a 7 day waiting period, $5 per  day would be payable 
for 26 weeks total disability based on inability to carry on his 

occupation, then for a further 78 weeks based on inability to 
carry on any occupation and then a further 2 years if total and 
permanent disability exists. Thus the maximum would be 
$7,245. Also housewives not otherwise employed are to receive 
$3.50 per day for 12 weeks if confined to a hospital. No pay- 
ments whatsoever are to be made to other persons who are not 
employed. 

The persons to whom benefits are payable are (1) the driver and pas- 
sengers in the insured car, and (2) pedestrians, cyclists, and others while 
not occupants of an automobile who are struck by the insured car. Also 
the insured and his dependent relatives residing with him are insured as 
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occupants of automobiles other than those owned in his household and 
as pedestrians but only for any amounts by which the insured's coverage 
exceeds that of any other similar insurance. 

The first information we decided was necessary for the calculation of 
the gross cost was as follows: 

1. The number of persons killed as (a) Drivers, (b) Passengers, and 
(c) Pedestrians, cyclists, and others, with each group subdivided 
by age group and sex. 

2. The same break down for persons non-fatally injured. 

This information was readily available in the Accident Facts publication of 
the Ontario Department of Transport  and the extracts therefrom are shown 
as Exhibits A and B. A total split only was available by sex so we used the 
percentages by age group for passengers and pedestrians, and modified 
slightly the split for drivers. Exhibits C and D show our calculations for 
the number of persons killed and injured in each group. 

The next problem was to determine the average cost of the death or 
injury of a person of each age group and sex. We first considered the cost 
of fatal accidents for which the anaount payable depended on four factors 
as follows: ( l )  sex, (2) age, (3) marital status, and (4) number of de- 
pendents. Our calculations are shown on Exhibit E and admittedly there 
was a considerable margin of judgement used. We had the Canadian Gov- 
ernment Statistics to guide us but unfortunately there was not enough detail 
along some of the lines in which we were particularly interested. In the 
case of non-fatal injuries, the factors affecting the cost of a claim are: 
(a)  whether the injured person was employed or in the case of an un- 
employed female, whether she was a housewife, and (b)  the average length 
of disability. Our calculations are shown on Exhibit F. 

Our basis for estimating the cost of medical payments was somewhat 
different because we had insurance statistics which gave the pure premium 
for coverage as respects drivers and passengers. We applied this pure pre- 
mium to the total number of private passenger automobiles and arrived at 
the average cost of claims. By applying this cost to the number.of accidents 
we calculated the total cost for drivers, passengers and others. Exhibit G 
shows the details. Funeral expense costs were calculated separately under 
Exhibit H. Having established average values for the cost of fatal and non- 
fatal injuries to persons of each sex and age group, and medical costs, we 
proceeded to complete Exhibits H and I. 

The final summary involved the combination of the information shown 
under Exhibits H and 1 and gave us the estinaate of the total gross cost of 
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the accident benefits divided as to drivers, passengers and pedestrians. 
However it is obvious that a substantial part of these amounts are already 
being paid under the present negligence system. Since amounts received 
under the accident plan may not be included in any claim based on negli- 
gence, the amount of third party liability claims will be reduced. This was 
an area in which there was little to guide the Committee except pure judge- 
ment. The province of Ontario operates on a comparative negligence sys- 
tem so in theory the average recovery of drivers should be 50% in cases 
where two automobiles are involved. In practise the percentage of out-of- 
pocket expenses paid is probably closer to 75% since in settling personal 
injury claims the discussion of splits of negligence is minimized in order to 
reach agreement on the amount payable. Also some 23% of the accidents 
involve collision with fixed objects, railway trains or street cars, or just 
the upset of the automobile, and in these cases there are no payments being 
made today under Third Party Liability. As a compromise we decided to 
use a figure of 40% as the amount by which the gross benefit costs to 
drivers would be offset by savings under Third Party Liability. Since 
gratuitous passengers have no rights of recovery in Ontario against the 
motorist with whom they are riding and may recover against another mo- 
torist only to the percentage by which their driver was not negligent, we 
used the same 40% reduction for passengers. For pedestrians we used a 
reduction figure of 95% because we agreed that with the onus of disprov- 
ing negligence lying with the motorist, it was the practise to pay out-of- 
pocket expenses to pedestrians in practically every case. In total then we 
estimated that the net cost of providing the benefits would be just slightly 
over 50% (52% to be exact) of the gross cost. 

The only remaining problem was to relate the net cost to the premiums 
for Third Party Liability insurance. This calculation is shown on Exhibit J 
along with the summary of the gross and net costs. The final percentage 
reached was 12.6% of the standard $35,000 inclusive limit premium. This 
may seem more in line when we realize that of the inclusive limit premium 
55% applies to property damage and that in relation to bodily injury 
charges we are talking about a 28% increase. In 1963 our latest rates vary 
from $22 for a claim-free farmer to $177 for an unmarried, underage male 
driver with a claim in the last year. Thus the cost of the accident benefits 
would be from approximately $3 to $22. The ordinary claim-free class B 
risk (that is a risk with no underage male driver where the automobile is 
driven to work less than 10 miles) is now paying around $40 so the extra 
cost to him would be about $5. Naturally any increase in claim frequency 
will increase these dollars costs. The 40% increase in the number of per- 
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sons. injured in Ontario during the first quarter of 1963 over the same 
period of 1961 makes the dollar figures quite obsolete. 

All of our costing related to private passenger automobiles and it is 
recognized that the cost with respect to commercial automobiles will not 
be the same either in dollars or in percentage. In the first place most drivers 
and passengers in commercial vehicles receive the benefits of the workmens 
compensation law and are thus excluded from coverage under the accident 
plan. Secondly the average number of passengers is much less than in 
private passenger cars and this will reduce costs per vehicle even when 
compensation does not apply. Therefore a separate calculation will be 
necessary. Our calculations were submitted to the Select Committee and 
it was pointed out that the estimated 12.6% additional cost was for manda- 
tory coverage with benefits offset against Third Party Liability. It  was ex- 
plained that costs on a voluntary basis would be at least twice that of a 
mandatory plan because there could be no offset and that probably it would 
be even higher because of a selection of risks against the insurers. 

The Select Committee was enthusiastic about the proposed plan and at 
a meeting with them one member told us that he felt this was the finest 
plan in existence for providing payments to the victims of automobile acci- 
dents. A substantial secondary benefit to the insurers in their approval of 
this plan was the Select Committee's definite rejection of a proposal to 
change the guest passenger law. They felt that the extra premium dollars 
involved in the cost of either a full or gross negligence passenger hazard 
law would be better spent for accident insurance benefits. 

The Ontario Select Committee made their final report in March 1963 
and unanimously recommended the adoption of the accident plan as a 
mandatory part of Third Party Liability insurance. No definite date has 
been set but it is expected to be effective by January 1, 1965. The insur- 
ance companies are now drafting a new standard automobile policy with 
a special section covering the accident benefits. 

In general, the companies in Canada welcome this new approach to 
automobile bodily injury insurance because the feeling is that it will serve 
to improve their relationship with the public. With basic benefits paid 
promptly to everyone injured in an automobile accident by his own insur- 
ance company, it is expected that automobile insurance will be viewed in 
a new and better light. Also it is thought that there will be less litigation 
with a consequent saving in legal expenses. I t  will be very interesting to 
see how this accident plan does work in practise and whether it will spread 
to other jurisdictions. It will also be interesting to see how close our esti- 
mates come to the actual cost of the accident benefits. 
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ONTARIO 1961 

PERSONS FATALLY INJURED I BY CLASS AND AGE GROLq D 

Totals % Driver ~ Paszen~er % Pedestrian ~ Bio~clist 

E x h i b i t  A 

0~ Years 59 4.7 
5-14 " 122 9.6 

15-19 " 136 I0.? 
20-24 " 159 12.5 
25-34 " 188 14.8 
35-44 " 147 11.6 
45-54 " 160 12.6 
55-64 " 122 9.6 
65 & Over 175 13.8 
Not Stated 

Mot6rcycle Motorcycle 

- - 15 3.8 44 14.1 - 

- - 29 7.4 68 21.8 23 72.0 
44 8.8 64 16.3 16 5.1 3 9.4 7 43.7 
97 19.3 50 12.8 5 1.6 - 6 37.5 I 

105 20.9 62 15.8 14 4.5 2 6.2 3 18.8 - 
89 17.7 41 i0.4 15 4.8 
77 15.3 52 13.3 2? 8.7 1 3.1 - - 
50 i0.0 36 9.2 32 10.2 2 6.2 - - 
40 8.0 43 ii.0 91 29.2 i 3.1 - - - 

Total 1,268 100.0 502 i00.0 392 100.0 312 I00.0 32 i00.0 16 100.0 i 

PERSONS NON-FATALLY ~JURF_d), BY CLASS ~DAGE GROUP 
~torcycle 

Totals % Driver % Passenger %Pedestrian % Bicyclist ~ Driver % 

0- 4 Years 1,951 5.3 900 5.8 1,051 18.5 . . . .  
5-14 " 4,876 13.1 I0 °07 1,561 10.2 2,283 40.2 1,001 78.1 i 0.2 

15-19 " 4,958 13.3 1,595 11.20 2,644 17.3 294 5.2 160 12.5 191 40.4 
20-24 " 5,290 14.2 2,678 18.80 2,248 14.? 187 3.3 16 1.2 133 28.1 
25-34 " 6,8~ 18.4 3,955 27.77 2,432 15.9 317 5.6 24 1.9 99 20.9 
35-44 " 5,121 13.8 2,827 19.85 1,925 12.6 321 5.6 14 I.i 23 4.9 
45-54 " 3,592 9.7 1,755 12.32 1,451 9.5 335 5.9 26 2.0 15 3.2 
55-64 " 2,251 6.1 946 6.64 913 6.0 356 6.3 22 1.7 7 1.5 
65 & Over 1,632 4.4 448 3.15 686 4.5 47? 8.4 Ii 0.9 3 0.6 
Not Stated 631 1.7 28 .20 531 3.5 62 1.0 7 0.6 I 0.2 

Total 37,146 i00.0 14,242 100.0 15,291 100.0 5,683 100.0 1,281 100.0 473 100.0 

2 15.4 
2 15.4 

2 15.~ 
2 15.4 
3 23.0 

- 2 15.4 

- 13 I00.0 

Motorcycle 
~sa. ~ Other ~__ 

-6 14 ;0.9 
68 62.4 6 9.0 
24 22.0 4 6.0 
7 6.4 i0 14.9 
I 0.9 i0 14.9 
i 0.9 9 13.4 

7 10.4 
7 10.4 

2 1.8 - 

109 100.0 67 100.0 

b~ 
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VICT~B, BY AGE GRO,UP~4D SEX Total 0-4 5-14 15-19 20-24 25-34 35-44 45-54 55-64 65 and 
.. over 

935 35 

331 24 

.268 59 

1514 1169 

1632 782 

~146 1951 

88 

34 

122 

3134 

1742 

4876 

PERSONS FATALLY INJURED 

l.Male 

2.Female 

To tal 

Persons Non-fatally injured 

i..~3/e 

2.~male 

Total 

103 134 

33 25 

136 159 

3187 3738 

1771 1552 

4958 5290 

15o 

38 

188 

4728 

2116 

6844 

111 

36 

147 

3101 

2020 

5121 

115 

45 

160 

2025 

1567 

3592 

76 

46 

122 

1274 

977 

2251 

125 

50 

175 

878 

754 

1632 

F:xhibt t B 

Not 
Stated 

280 

351 

631 

Z 
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1961 

ACCIDENT INSURANCE 

FATA~ 

NUMB~I~ OF pERSOiCS KILLED ONTARIO BICHWAY ACCIDENT STATISTICS 

Exhibit C 

PP~VAT~ (x) (2) ~A~Z (2) ~ Z  
AUTOMOBILES PASSEHGF2 % NUMBER % NUMBER 

~l~S 8~ 

4 ~ d e r  4~ 
5-14 - - 28 

15-19 ~2 46 3~ 24 12 
20-24 105 94 77 16 17 
25-54 2825 252 181 25 71 
55-6~ 50 45 26 38 19 
65 end over /~0 ~6 24 20 12 

TOTAL 531 473 342 131 

PASSENGerS 95% 

4 en~ ~m~or 15 14 60% 8 ~ 6 
5-14 29 28 ?2 20 28 8 

15-19 64 61 76 46 24 15 
20-24 ~I 48 84 40 16 8 
25-f~' 155 148 ?5 iii 25 37 
55-64 36 34 62 21 38 13 
65 a~d over 43 41 70 2~ 90, 12 

TOTAL 393 374 275 99 

PEDESTRIAH8 &CYCLISTS 8~ 

4andunaer 43 39 60% 23 40% 
5-14 93 82 72 59 28 

15-19 20 18 76 14 24 
20-24 4 ~ 84 3 16 
25-54 ~ 50 ?5 38 25 
55-~4 36 32 62 20 38 
65 aria over . ~ 81 70 ~? ~o 

TOPAZ 3~# 306 214 

16 
23 
4 
i 
12 
12 
24 

92 

GRAND TOTAL 1268 1153 831 322 

NOTE (1) MOT~CYCI, ES are treated as ]{0N PASSENGER Automobiles. 

(2) See note (2) for NON FATAL accidents concerning adjustment in spll¢ for IRIVERS. 
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1961 

Exhibit D 
NON FATAL 

N~M~ OF PhRSO~S INJURED ONTARIO HIGH%IA~ ACC~D~STATISTIC8 

ALL muv. ( i )  PsH .  PASS. (2) 
A~O~o~I~ pASS. +15~ (3) % ~m 

~ms 8~ 
and under 
~-14 11 10 

I}-19 1786 1590 
20-24 2811 2502 
25-54 8703 7745 
55-64 953 848 
65 and over 4~I ~01 

TOTAL 14715 13096 

PASS~CERS 
4 and under 900 855 

5-14 1567 1487 
15-19 2712 2577 
20-24 2272 2156 
25-54 6350 6034 
55-64 913 867 
65 and over 686 , 6~2 

TOTAL 15400 14630 

(2) 

4~ 
li ~ 35 

~829 1090 36 739 
2877 1907 30 970 
8907 5204 37 3703 
975 504 ~,3 471.. 
461 222 46 2~? 

15060 8934 6126 

983 6o% 590 ~ 393 
171o 65 1111 ~5 599 
2963 64 1896 36 lO67 
2482 70 1737 30 745 
6939 83 4372 37 2567 
997 57 568 43 429 

16824 10679 6145 

PEDESTRIANS AND CYCLISTS 
4 and under 1051 903 1038 60% 623 40% 415 
5-14 3298 2832 3257 65 2117 35 1140 

15-19 460 396 455 64 291 36 164 
20-24 207 178 205 70 149 30 62 
25-~ 1142 981 1128 63 711 37 417 
55-64 378 325 374 57 213 43 161 
65 and over 4~ 426 4~0 ~4 26~ 46 22~ 

TOTAL 7031 6041 6947 4363 2 ~  

GRAND TOTAL 37146 33767 36831 23976 It~855 

NOT___EE (1) ~TORCYCL~ are treated as NON PASSENG~ automobiles. 

(2) Since o~erclal drivers are very largely I£4/~, %he sFllt for /~IVERS was a~Justed by 
using for FEMALES the ordinary percentages of %he figures for ALL AUTOMOBILES plus a 15% 
adjustment /or non reporte~ injuries, and the figures £or MALE was tak*n as the balance 
Of the adjusted PHIVATE PASSE~;GER figures, 

(3) All figures were increased 15% to oover injuries not shown on the poliQe reports. ~e 
Department of Transport statistician concurred in the use o£ this adJuetmant. 
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ACCIDENT COST SUMMARy SHEET 

FATALS (Ext. Funeral COSTS) 

~LE 

AGE SINGLE SINGLE 
WITH 

DEP. PARENT OTHER 

MARR I ED 

4 and under 
5 - 14 
15 - 19 2 $1000. 
20 - 24 4 i000. 
25 - 54 6 I000. 
55 - 64 1 1000. 
65 and over 

AG_~E S INGLE 
W ITH 

DEP. PARENT 

Z % 

I00 $ 250. 
I00 500. 
96 300.(a) 2 $5000. 
20 76 6000. 
IO 1200.(b) 84 7000. 
17 82 42000. 
27 73 2300.(c) 

FEMALE 

SINGLE MARRIED 

OTHER 

Z Z % 

4 and under lO0 $ 250. 
5 - 14 i00 500. 
15 - 19 2 $I000. 94 30O.(a) 4 $2500. 
20 - 24 4 I000. 16 80 2500. 
25 - 54 6 I000. i0 1200.(b) 84 2500. 
55-64 6 IOOO. 19 80 2000. 
65 end over 40 60 1150.(c) 

Exhlbtt E 

AVERAGE 

VALUE 

$ 250. 
500. 
408. 

4600. 
6060. 
3454. 
1679. 

AVERAGE 

VALUE 

$ 250. 
500. 
396. 

2040. 
2280. 
1610. 
690. 

(a) NO payments for ages 18 or 19 excepc to a DEPENDANT parent. 

(b) 20% of SINGLE-OTHER in this age group are calculated as having on the 
average two dependent children (20% of $6,000 = $1200.) 

(c) Principal sum is reduced to 60% at age 60 and to 40% at age 70. 

Government population statistics were used to estirm~te percentages of married and single 
end the number of children per household. 
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Exhibit F 

NON FATAL ACCIDI~[T COST SU~'mRY SHEET WE~y IND~ITY 

% OF ~'LOYED PERSONS HOUSEWIVES 
CLA~ NO. WE~CS AMOUNT VALUE NO. ',,/F_,~KS AMOUNT VALUE 

~nlCAL ONLY 

TEMPORARY TOTAL 27.0 7 ~35. $245. 66.15 7 $25. $175. 

P~RM, & SI~IOIIS 1,5 52 35. 1820. 27t~0 
93.45 

USE $93. USE 

$47.2~ 

~7. 

Splits for Medical only, Temporary total and serious were based on figures of the Ontario 
Workmens Cc~pensation Board but average len~h of temporary disability was taken as 8 weeks instead 
Of @ weeks. 

AGE ~PLOYED 

% 

4 and undar 0 
5 - 14 0 

15 - 19 62 $93. 
20 - 24 92 93. 
25 - 54 98 93, 
55 - ~ 90 93. 
65 and over 24 93. 

MALE FE}L~LE 

~LOYED AVe%AGE ~IPLOYED ~[~PLOY'ED ATf.RACE 
VALUE SrqCLE MARRIED VALUE 

0 
0 

38 $~7.66 ~2 $93. 50 8 ~7. ~2.82 
8 85.56 56 93. 2 42 47. 71.82 
2 91.14 30 93. 4 66 4?. 58.92 

i0 83.70 24 93. 6 70 47, 55,22 
76 22.32 @ 93. 40 56 47. 30.04 

Percentages of persons employed by age groups were obtained from Canadian Government statistics. 

Persons in the labor force but temporarily unemployed were treated as "Employed". 
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MEDICAL PAYMENTS 

From Gov't Auto Insurance 
Statistics 

Number of car years 

earned (87% of written) Other 

Car years insurea (i00%) 

Since 91% of autos were insured 

to~l w a s  

Plus 3% for priv. pass. autos 

insure~under fleets, gov't etc. 

Medical Pa.vment Pure Prem. fr~ 
Insurance Statistics 

Total losses if all cars insured 

Deduct $500. each for 847 fatals 

Total cost for ~RI?ERS AND PASSENGERS 

Number of accidents to ~rivers & Passengers 
~er exhibit D) 

Cost per claim 

DRIV'ERS 

PASSENGERS 

OTH]~S 

31,884 

Exhibit G 

Number of Private Passen~r Cars 

93,858 
1.170.115 

1,263,973 

1,452,8@2 

1,596,530 

1,6~,426 

$1.72 

$ 2,828,413.00 

423,500.00 

2,404,913.00 

(z5,o6o 
(16,824 

6,947 

31,884 

$75.43 

$1,135,975. 

1,269,034. 

524,012. 

$2,929,021. 
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COST SHEET 

FATALS 

Exh ib i t  H 

I19 

AGE 
MALE F~%LE M&F 

IR~dB~ VALUE TOTAL NUMBER VALUE TOTAL TOTAL 
KILLED COST KILLED COST COST 

~ I T ~ 5  

4 and under $ 250. - $ 250. 
5 - 14 500. - 500. 

15- 19 34" "408. 13,8~2. 12 396. 4,752- 
20 - 24 77 4600. 354,200. 17 20/*0. 34,680. 
25- 54 181 6060. 1,096,860. 71 2280. 161,880. 
55 - 64 26 3454. 89,804. 19 1610. 30,590. 
65 and over 24 16~, 40,2~6. 12 6~0. 8,280. 

TOTAL 342 1,595,032. 131 

PASS~CI~RS 
4 and under 
5 - 14 
I~ - 19 
20 - 24 
25 - 

55- 64 
65 and over 

240,182. 1,835,214. 

8 I 250. 2,000. 6 $ 250. 1,500. 
20 500. i0,000. 8 500. 4,000. 
46 408. 18,768. 15 396. 5,9@0. 
40 4600. 184,000. 8 20~0. 16,320. 

Iii 6060. 672,660. 37 2280. 84,360. 
21 34~. 72,534 • 13 1610. 20,930. 
29 1679. @8,691. 12 690. 8,280. 

TOTAL 275 1,008,653. 99 141,330. 1,149,983. 

PEDESTRIAN AND CYCLISTS 
4 and under 23 $ 250. 5,750. 16 $ 250. 4,000.  
5 - 1# 59 500. 29,500. 29 500. 11,500. 

15 - 19 14 408. 5,712. 4 396. 1,584. 
20 - 24 3 4600° 13,800. 1 2040. 2,040. 
25 - 54 38 6060. 230,280. 12 2280. 27,360. 
55 - 6~ 20 3454. 69,080. 12 1610. 19,320. 
65 and over 57 1679, 95.703. 24 690. 16,560. 

TOTAL 214 <~+9,825. 92 82,364. 

GRAND TOTAL 1153 | 3,053,510. 8463,876. 

DEATR *nXS~ 5% D & D . . 135o. EAC~ 

IRIV~S 1,835,214. 91,761. 1,926,975. 165,550. 

PASS~G~{S 1,149,983. 52,499. 1,207,482. 130,900. 

PEDESTRIANS ETC. 5~2,189, 76.609. 558.798. i07,~00, 

3,~17,386. 175,869. 3,693,255. 403,550° 

532,189. 

3,517,386. 

The cost  of  ~hJor ~Lsmemberments was taken a s  5% of  the ¢os1 of  FATALS based on ord inary  
acc ident  cost  r e l a t i o n s h i p s .  



120 ACCIDENT INSURANCE 

E~.hibi~ I 

Passenger Cars 

AGE h ~  VALUE TOTAL 
INJURED COST 

COST SHEET 

NON FATALS 

F~I~LE 
I~FMB~ VALUE 
INJURED INC. H'WIVES 

TOTAL 
COST 

TOTAL 

DRIVERS 
4 and under - 
5 - 14 7 - - 4 

15 - 19 1090 5766. 62,849. 739 
20 - 24 1907 8556. 163,163. 970 
2~ - 54 5204 9114. 474,293. 3703 
55 - 64 504 8370. 42,185. 471 
65 and over 22~ 2292. 4.955. 239 

TOTAL 8934 747,445. 6126 

PASSENG~S 
4 and under 590 393 
5 - 14 iiii - 599 

15 - 19 1896 5766. 109,323. 1067 
20 - 24 1737 8556. 148,618. 745 
25 - 54 4372 9114. 398,464. 2567 
55 - 64 568 8370. 47,542. 429 
65 and over 405 2232. 9r040. 345 

TOTAL 10679 712,987. 6145 

PEDESTRIANS AND CYCLISTS 

428~. 
7182. 
5892. 
5522. 
~oo4. 

4282. 
7182. 
5892. 
5522. 
3004. 

4 and tmder 623 415 
5 - 14 2117 - 1140 - 

15 - 19 291 5766. 16,779. 164 4282. 
20 - 24 143 8556. 12,235. 62 7182. 
25 = 54 711 9114. 64,801o 417 5892. 
55 - 64 213 8370. 17,828. 161 5522. 
65 and over 26~ 22~2, 5°915. 225 3004. 

TOTAL 4363 117,558. 2584 

GR~D TOTAL 23976 1,577,990. 14855 

'~LY ~D~2ZIITY MEDICAL 

DRIVERS I,i00,124. 1,135,975. 
PASSE~GERS 997,483. 1,269,034. 
FEDESTRI~S ETC. 169.252. ~24,012. 

2,266,859. 21929,021. 

31,644. 
69,665. 

218,181. 
26,009. 
?,180. 

352,679. 

45,689. 
53,506. 

151,248. 
23,689. 
I0,~64. 

284r496. 

7,022. 
4,453. 

24,570. 
8,890. 
6#759. 

51,694. 

688,B69. 

i,i00,124. 

997,~83. 

169,252. 

2,266,859. 



1961 COSTS 

ONTARIO BASIS AUTOMOBILE ACCIDENT BENEFIT SUM~RY 

PASSENGF~ CARS 

Exhibit j 

DEATII & Fb~ERAL MEDICAL WEEKLY GROSS EST. N~.4 NET 
DIS. INDE~ITY TOTAL PAID * COST 

DR IVERS 1,926.975. 154,550. 1,135,975. 1,100,124. 4,328,624. 

PASSENGERS 1,207,482. 13D,900. 1,269.034. 997,483. 3,604,899. 

PEDESTRIANS AND CYC. 558,798. 107,100. 524,O12. 169,252. 1,359,162. 

TOTAL 3,693,255. 403,550. 2,929,O21. 2,~66,859. 9,292,685. 

1961 PRIVATE PASSENGER THIRD PARTY PREMIUMS 

87% EARNED 
WRITTEN (INC. ADJ. OF +3% FOR 
CARS INSURED UNDER FLEETS AND 
GARAGES AND GOV'T CARS) 

ADJ. TO 100% (ACTUAL INSURED 91~) 
TOTAL 

LOSSES AT 63~ - LIMITS 

$35,000. Inc. (90% of above) 

1,644,400 car years. 

$52,071.OO0. 

$61,647,000. 

$67,744,000. 

$42,678,000. 

$38.410,000. 

1,731,450. 2,597,174. 

[,441,960. 2,162,939. 

1,291,204. 67,958. 

4,464,614. 4,828,071. 

( DRIVERS 407. 
*( PASSENGERS 40~ 
( PEDESTRIANS 95% 

ACCIDENT COST AS A ~ OF 

THIRD PARTY LOSSES($35M.) 
GROSS 24.2% 

NET 12.6% 

AVERAGE PURE PREMIUM 
PER AUTO. ~1961) 

GROSS $5.65 

NET $2.94 
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DISCUSSION BY CARL L. WILCKEN 

Mr. Wittick's article is an important addition to our Proceedings as it 
is the first published information on this coverage, which I prefer to call 
Basic Bodily Injury Accident Benefits. 

Mr. Wittick has outlined fully the history behind the coverage in his 
opening remarks. The quote from the Ontario Government Select Com- 
mittee contains some of the controversial public-responsibility arguments 
for this type of coverage. There is some question whether the Insurance 
Industry should agree with these philosophies or not. Regardless, it is 
hoped the coverage will provide for our Industry a highly improved public 
image as regards immediate payment of basic Bodily Injury benefits and in 
many cases, Property Damage benefits. This intangible benefit to the In- 
dustry in conjunction with potential knock-for-knock savings, on which 
Past-President L. H. Longley-Cook remarked in his Presidential Address 
of November 1962, makes this coverage a potentially dominating one in 
North American Automobile Insurance. 

Mr. Wittick merits congratulations for first, accepting the request to 
cost this new coverage and second, doing so in a very short time with little 
factual information. There are less than a handful of experienced Casu- 
alty Actuaries in Canada. As a result Mr. Wittick could neither defer to 
other Actuaries nor bring many actuari,'d minds together on the problem. 
Mr. C. H. Fredrickson, F.C.A.S. retired, reviewed Mr. Wittick's thinking 
when this initial research was done. The basic approach was agreed upon 
and it appears to me to be logically sound. 

The paper outlines quite clearly the method used to cost the five bene- 
fits, if the ten exhibits are followed in sequence. The difficulty I found in 
understanding some of the exhibits was that Mr. Wittick is often too suc- 
cinct in his column headings and footnotes. In one respect this adds a note 
of interest to some exhibits, as the reader must make assumptions and then 
do some detective work. Usually these assumptions can be verified by in- 
terlocking information in other exhibits or the main article. However, to 
assist the reader in this detective work I have listed at the end of this dis- 
cussion the Death Benefits for which Average Values are determined in 
Exhibit E. 

There are numerous areas in Exhibits C through J where judgmen.t 
was used, often of necessity. In this sense, the over-all costing might be 
criticized as not being rigorous enough. Undoubtedly other individuals would 
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develop different costs, using the same method, for one or more of the five 
benefits. Individuals who are primarily concerned with the Accident and 
Health class of business may disagree extensively with some of Mr. Wit- 
tick's values. However, to use a British Canadian phrase, the Industry ex- 
pects the "swings and round abouts" to play their part in this initial cost 
estimate. 

My experience in Accident and Health is very limited and the only two 
areas [ would comment on are the following. In Exhibit E, there are six 
age groups in the Male and Female Single-Other columns and the two 65 
and over age groups in the first column which contain no costs. Some cost is 
incurred in all eight of these ranges for the small percentage of deceased 
who had dependents. These costs are undoubtedly small but nevertheless 
costs. Reference to my list of Death Benefits for Widows, Widowers, or 
Unmarried Persons outlines these benefits. Even those 65 and over may 
have living dependent parent(s) ,  Godchildren or children in this age of 
medicine. In Exhibit F, both % of Claims and No. Weeks might be varied 
by age and sex, producing varying Values, rather than constant ones, for 
the Average Value calculations. 

The statement that the "cost of accident benefits would vary by class of 
risk" is not as evident to me as the author suggests. For example, it seems 
unlikely the automobile of the underage single male will incur three and 
one-half times as much driver or passenger accident cost as the automobile 
of those who don't drive to work, and are over 25. The former automobile 
has few occupants who qualify for dependent death benefits. Also a high 
percentage of occupants are single and not employed and therefore qualify 
for no, or minimal, principal sum death benefits and no disability income 
at all. It is true that frequency is the major factor, but severity is also im- 
portant. In this same sense there may be less spread in territorial severity 
for the scheduled benefits of this coverage. In general the class and terri- 
tory differential spread may be less than the present Bodily Injury spread 
of differentials. However, given the choice of tying costs to current third 
party pure premiums or a flat Provincial pure premium per automobile, I 
prefer the former as being far less discriminatory than a single average 
premium. 

If all Provinces in Canada make this coverage mandatory, all Cana- 
dians will be covered for these scheduled benefits by either the Insurance 
Industry or Provincial Unsatisfied Judgment Funds. Certainly there is 
apprehension as to the dangers created for the Industry by this blanket 
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coverage of the public. This risk may be heavily outweighed by the follow- 
ing and similar points: 

1. A high percentage of small Bodily Injury claims will be settled at 
cost, or scheduled benefit levels, rather than at today's inflated out- 
of-court, immediate-release levels. 

2. The number of Bodily Injury actions taken for excess of Accident 
Benefits, should be a fraction of the number of Bodily Injury ac- 

t i o n s  taken now. This should reduce adjustment expenses ap- 
preciably. 

3. The majority of Bodily Injury actions taken should be settled in 
much less time and for lower cost per claimant as each claimant 
receives immediate primary benefits and the courts are far less con- 
gested. 

4. Many Property Damage claims may be settled more quickly at real- 
cost and real-liability levels. Claimants will not be able to claim 
minor Bodily Injury conditions to expedite and inflate Property 
Damage claims. 

5. A British insurance executive remarked that many passengers in 
Great Britain accept realistic knock-for-knock settlements without 
further pressure on their driver's insurance company. Also, if these 
passengers take further liability action, they are more reasonable 
with .their driver's insurer than they would be with the insurer of 
the driver of the other automobile. Similar changes in attitude of 
our injured occupants may result, though not to the extent of a 
full knock-for-knock system. 

Many in the Insurance Industry in Canada hope the risk is well taken. In 
addition some feel Canadians will have the finest Automobile insurance 
coverage in the world, when this coverage is marketed. 
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Deceased  

Descript ion Age  (Yea r s )  

Chi ld  with parent  living . . . . . . . . . .  4 and under  
5 t h rough  17 

Death  Benefits (ex F u n e r a l )  

Addi t ional  Sum 
Principal  for each dependen t  

S um Chi ld  (i)  

$250 N o n e  
$500 N o n e  

Marr ied  Male  .......................... t h rough  59 $5000 $1000 
60 " 69 $3000 $1000 
70 and over  $2000 $1000 

Marr ied  F e m a l e  ... . . . . . . . . . . . . . . . . . . .  t h rough  59 $2500 N o n e  
60 " 69 $1500 None  
70 and over  $1000 N o n e  

Widow,  Widower ,  or  
U n m a r r i e d  Person : 

(a )  with Dependen t  chi ldren th rough  59 $4000 $1000 
60 " 69 $2000 $1000 
70 and over  $1000 $1000 

(b)  with Dependen t  
P a r e n t ( s )  on ly  ............. All ages 

(c)  with no Dependen t s  ........ 18 and over  

$ 1000 N o n e  

N o n e  None  

(i) Chi ldren  unde r  18 and chi ldren 18 and over  who are ful ly dependent  due  to 
physical or  menta l  infirmity.  
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H O W  TO T E L L  A P U R E  A C T U A R Y  
F R O M  A LAY A C T U A R Y  

MATTHEW RODERMUND 

Acute powers of observation are hardly required to recognize that .the 
casualty actuarial fraternity is divided, not sharply but nevertheless clearly, 
between "pure" actuaries and "lay" actuaries. To be sure, there is a degree 
of overlap between the two classifications: some actuaries covered by the 
overlap are more pure than lay, some more lay than pure, and some are 
almost equally pure and l a y - t h e y  might be termed "pure-lay," or, to 
simplify the language, "purely" actuaries. At any rate, the intention here 
is to provide guides so that those of our members who cannot instinctively 
tell a pure actuary from a lay actuary may become aware of the distinc- 
tions and from their newfound knowledge bring more understanding to 
their relationships with their fellows and associates. 

For his approach to this discussion the writer is indebted to E. B. 
White, for almost forty years a writer for The New Yorker  magazine and 
without question one of the great stylists and foremost masters of the casual 
essay in our time. In the mid-thirties Mr. White wrote a piece for The 
New Yorker entitled "How to Tell a Major Poet from a Minor Poet."[1] 

Mr. White said, for example, that any poem starting with "And when" 
is a serious poem written by a major poet. To illustrate, here are the first 
two lines of a serious poem: 

And when, in earth's forgotten moment, I 
Unbound the cord to which the soul was bound . . . .  

On the other hand, any poem ending with "And how" is light verse, 
written by a minor poet, as in: 

Placing his lips against her brow 
He kissed her eyelids shut. And how. 

Mr. White also told us that all poets who, when reading from their own 
works, experience a choked feeling, are major, and that all women poets, 
dead or alive, who smoke cigars are major. And there was more, equally 
delightful. 

But Mr. White's differentiations of major and minor poets are not 
our concern. The important thing for us is that when a member of the 
Casualty Actuarial Society brings his wife, or a new Associate, to one of 
our welcoming Sunday night smorgasbords, and he knows he is going 
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to see Tom Murrin, or Norman Bennett, or Bill Hazam, or Lew Roberts, 
or Les Dropkin, he will want to introduce them to his guest properly: 
"This is Mr. So-and-So, the pure actuary," or, "This is my good friend 
Such-and-Such, the lay actuary," or even, "Here  is You-Know-Who, 
purely actuary." Just to say, "This is Doc Masterson," is hardly satisfac- 
tory; it might even be embarrassing. 

In the Casualty Actuarial Society it would be difficult to distinguish a 
pure actuary from a lay actuary by his character, his looks, his title or 
company affiliation, or the color or quantity of his hair. His drinking capac- 
ity, or the amount of sleep he gets, may provide clues, but not reliable ones. 
The recommendation here is that drinking and sleeping as criteria be 
discarded as unworthy, for to consider them would involve detached 
observation under circumstances where detachment is somewhat difficult 
and not at all conducive to a decent camaraderie. 

Fundamentally, by their words shall ye know them, their words as 
revealed in formal papers, reviews, speeches, and reports. Here are a few 
rules: 

Any paper whose mathematical demonstration includes a x'-' test is 
a paper  written by a pure actuary. On the other hand, any paper  whose 
mathematical demonstration is consummated by an expression in x ~ 
is a paper written by a lay actuary. 

A discussion of an actuarial problem that includes the word "stochas- 
tic" is a discussion by a pure actuary. A discussion in which the favo- 
rite descriptive term is "fantastic" is probably a discussion by a lay 
actuary. 

But this sort of labeling can be tricky. If our lay actuary suddenly 
throws a "Null .Hypothesis" at us we have reason to suspect he may be 
a pure actuary in disguise. Earlier when he talked about "degrees of free- 
dom" we were content that he was a lay actuary making a sophisticated 
allusion to a civil rights situation; but the Null Hypothesis alerts us, and if 
he follows this with "Yates '  correction" we have him pegged as pure for 
sure. 

Any actuary who can correctly both pronounce and spell P-o-i-s-s-o-n 
and B-e-r-n-o-u-l-l-i is a pure actuary. 

The simplest way to learn that an actuarial student will live out his 
career as a lay actuary is to have him ask for a copy of The Elements of 
Probability Theory by Harold Craymer. Of course, if he asks for a copy 
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of  The Elements of Probability Theory by H a r a l d  C r o m m a i r e ,  you  can  

be r ea sonab ly  sure  he is des t ined  to be a pu re  ac tuary .  

A p a r a g r a p h  in a f o r m a l  p a p e r  that reads,  in part, 

"Again speaking in general . . . .  the indicated proportional departure of each 
group . . . .  should be given a weight proportional to the square root of the 
expected number of losses for the group. This is based on the fact that the indi- 
cation of each group should be given a weight inversely proportional to the 
standard deviation of the indication. The standard deviation of the indication 
is inversely proportional to the square root of the expected number of losses 
for the group. An equivalent credibility procedure would be to give the square 
of the indication a weight proportional to lhe expected number of losses,"[2] 

- a  p a r a g r a p h  l ike tha t  one  has to have  been  wr i t ten  by a p u r e  ac tuary .  

Inc iden ta l ly ,  r ead ing  that  passage  a loud  can  be  lots of  fun for  a lay ac tuary .  

N o w ,  h o w e v e r ,  if whi le  t h u m b i n g  th rough  old v o l u m e s  of  the Proceed- 
ings the  unsoph i s t i ca t ed  r e a d e r  finds the fo l lowing  lines, 

"The time may never come when the underwriters will consider us as their 
equals, but let us carry on with the hope that some day they will admit that we 
are not such bad fellows and associates, after all. Until that happy day, let us be 
content with our lot. When some one raises the old question, 'What is so pecu- 
liar about an actuary?', we shall without malice make a simple but dignified 
answer, giving a Stoopnagle reverse English twist to the classical one concerning 
the southern exposure of a horse going north. Yes, our reply shall be, 'There 
are so many fewer of them than there are underwriters'."[3] 

he m a y  be  sure that  he has  been  exposed  to a lay ac tuary ,  one  of  the  most!  

T h e  passage  q u o t e d  a b o v e  was wr i t ten  by Syd Pinney ,  who  was a 

p r e s iden t  of  this Society.  B u t  p res iden ts  of  the C .A.S .  h a v e  been  bo th  p u r e  

ac tuar ies  and lay ac tuar ies ,  and pure ly  ac tuar ies  too.  T h e i r  p res iden t ia l  

addresses  migh t  m a k e  one  th ink  they are  all lay ac tuar ies ,  but  p res iden t ia l  

addresses  do  no t  r ep re sen t  thei r  total  o u t p u t  and the r eade r  can  be fooled.  

Wi tness  the fo l lowing :  

"The development initially assumes that these respective Poisson distributions 
are independent; but this complex multiple Poisson distribution of the number 
of claims reduces to the negative binomial distribution when the parameters 
of the independent distributions are reduced to two by making them interde- 
pendent through the assumed relationship . . . .  "[4] 

A l t h o u g h  the q u o t a t i o n  is i ncomple t e ,  c lear ly  those  words  are  p e n n e d  by 
a pure  ac tuary .  N o w  cons ide r  this:  

"I think there is merit to an idea that was considered some years ago in connec- 
tion with boiler and machinery insurance, but which is equally applicable to 
other lines, that any risk producing an annual premium of $25,000 at manual 
rates should be subject to (a) rate treatment, that is, individual risk rating on 
an underwriting judgment basis, possibly with the establishment of certain limi- 
tations within which the judgment modification must be contained."[5] 
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Sounds like a lay actuary, doesn ' t  it, displaying indeed, since it was writ- 
ten in 195 I, remarkable prescience of the risk modification programs that 
are shaking the casualty insurance industry today. Both of the foregoing 
sentences came from the pen of Tom Carlson, a past president, who can 
hardly disavow the label, purely actuary. 

Mr. Carlson 's  words of 1951 bring to mind the following paragraphs 

written in 1959: 

"There remains still the fear that unregulated rates in the face of keen compe- 
tition will be inadequate rates from the point of view of company solvency, thus 
endangering the very security of our system. Under today's operating procedures, 
however, the safety of a carrier is irretrievably given over to the judgment of its 
underwriting organization through the authority to accept and reject. A com- 
pany can sink into insolvency with tragic speed through bad risk selection even 
with every rate charged strictly according to manual. Why should we expect 
our staffs, which we trust to exercise adequate restraint in risk selection, to cast 
that restraint to the winds if given some limited discretion in rate assignment? 

"Some will accuse me at this point of selling nay actuarial profession down the 
river. I plead 'not guilty.' It has always seemed to me th.'~t when the law is too 
pervasive the atmosphere breeds shysterism. The present regulatory climate 
makes actuarial shysterism a distinct, though, I hope, as yet an unrealized, 
possibility."[6] 

Those are the words of an actuary's  lay actuary, and strong words they are, 
coming from a presidential address by Dudley Pruitt ,  who also, apparently,  

foresaw the rating programs currently being advanced. 

From another  of our presidents comes the following passage: 

"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 hori- 
zontal s l ices--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."[7] 

That  is obviously too lay to be pure, yet suggestive of the kind of imagi- 

nat ion expected of the p u r e -  a fine example of a clue to an actuary with 
the "purely" label. Laurie Longley-Cook, who authored the lines, well 
deserves the label. 

No inference should be drawn from the decision not to classify here 
other presidents of the C.A.S. as pure, lay, or purely; each of our mem- 

bers should be able, if he gives a hoot, to classify past presidents accord- 

ing to his unders tanding of, or interest in, the criteria in this report. 

Here are a few more guidelines in the pure-lay classification system: 

Any  actuary who presents a paper to the Internat ional  Congress is 
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a pure actuary. Any actuary who presents song parodies at an actuarial 
dinner is a lay actuary. 

Any actuary named Arthur L. Bailey is a pt, re actuary. 

A rate derived by the method of moments is one fashioned with care 
by a pure actuary. A rate derived in a matter of moments is one pulled 
out of the air by a lay actuary. 

In E. B. White's essay there is a hint that probably a major poet is 
the higher form of the species. No similar hint is here intended with respect 
to pure and lay actuaries. Indeed, a statistical study may very well show 
that pure and lay actuaries attain executive positions in their organizations 
roughly in proportion to the relative frequency of pure and lay actuaries 
on the C.A.S. roster. It is safe to assume, however, that the attainment 
of the rank of company president is almost exclusively a prospect for a lay 
actuary, a circumstance which may reveal more about presidents than 
about lay actuaries. 

There must be more ways of telling a pure actuary from a lay actuary, 
but it is hardly necessary to explore them all. Instead it is fitting to quote 
Mr. White's closing comment on the various ways to tell a major poet from 
a minor poet: 

"The truth is," he said, "it is fairly easy to tell the two types apart; it is 
only when one sets about trying to decide whether what they write is any 
good or not that the thing becomes complicated." 
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The celebration of the Casualty Actuarial Society's Golden Jubilee at 
first seemed an excellent occasion for discussing certain aspects of credibil- 
ity theory. There is a pertinent reason for that. Credibility theory is a 
branch of actuarial science created and developed by our American col- 
leagues with the object of justifying the techniques of rating non-life risks. 
We have, however, abandoned our original project, because the problems 
of experience rating and credibility theory will be discussed at the next 
ASTIN Colloquium which will be held at Lucerne in 1965. But the prin- 
cipal reason is more fundamental. In effect the primary problem in the 
insurance industry is "to be able to meet the expenses resulting from the 
arrival of claims"; the secondary problem, (because it is in fact comple- 
mentary) is "the practical realization of the assembly of resources to meet 
the obligations of the assurer." This second problem, which includes both 
the problem of rating and the problem of reassurance is from a logical 
point of view dependent on the first. The first defines the basic fact "what 
must one e x p e c t ? " - t h e  second poses the question "how can one prepare 
for it?" 

The object of this note is to reply in a very general form to the first 
question. 

In his excellent introduction to credibility theory Longley-Cook insists 
on the necessity of basing the theory on an adequate mathematical model. 
This model must be on the one hand sufficiently precise to represent with 
the necessary approximation the reality of the risks run and on the other 
hand sufficiently practical to enable both the particular actuarial cases and 
the problems of forecasting or security to be treated. 

The model of life assurance-  Dodson's model based on attained a g e -  
is not appropriate for non-life insurance. Nevertheless, the life model be- 
longs to a particular class of stochastic processes and it is within the frame- 
work of this general theory that the actuary finds quite naturally the basis 
of his mathematical calculations. But this theory is complicated and very 
large; in particular Lundberg's theory of risk and its different developments 
are also contained in the general theory. 

On the other hand, as we have often pointed out, it is remarkable that 

Editor's Note: This paper was presented by invitation. Professor Franckx is president 
of the Permanent Commitlee of the International Congress of Acluaries and honorary 
chairman of ASTIN. 
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for years practitioners and businessmen have found the reply to the two 
questions posed in our introduction above without having recourse to any 
very sophisticated theories. This fact gives food for thought and suggests 
that a mathematical model can be found which justifies at least to the first 
approximation current experience and the usual rules of action. 

As in every constructive t h e o r y -  and a model has no other end than 
to define the s t ruc ture -  we must start from certain basic elements. In non- 
life insurance we choose our point of departure in the theory of tariff 
classes. 

By definition a tariff class is obtained: (1) By the juxtaposition of a 
finite number of risks N which belong to k homogeneous classes of risk 
designated by C~,  C~,  . . . , C~.. (2) However, in spite of the fundamental 
heterogeneity of the class, we admit that for any specified class the mean 
claim remains constant. Let S be this amount. 

The second hypothesis is equivalent to saying that if one considers the 
"claims department" as an independent financial organization and if on 
each arrival of a claim in a class the department is "endowed" with the 
amount of the mean claim S, then, by the application of the law of large 
numbers, the statistical equilibrium of the budget of this financial organiza- 
tion will be assured in mean. 

The loading to be added to S to meet fluctuations and to provide a 
security loading is a complementary problem belonging to the theory of 
risk which we do not touch in this note. In this branch the notion of "feed 
back control" could probably produce algorithms capable of progressive 
adaptation which have not been studied up to the present. 

On the other hand the notion of a homogeneous class is worthy of 
further attention. A homogeneous class is composed of elements which are 
interchangeable from the point of view of risk, that is to say indistinguish- 
able on the basis of statistical observation and afort iori  by the assurer. 

Consider such a risk. What distinguishes non-life insurance from life 
assurance is the fact that in a specific interval of time, located on the time 
axis by two arbitrary times t~ and t._., the number of claims produced by any 
one contract can vary from nought up to any number n. 

This means, for example, if t~ and t~ correspond to the beginnings of 
financial years, that in the course of one year of insurance, the number of 
claims is a random variable N, such that 

prob ( N  = n )  = p, ,  > 0 

w i t h ~ p , , = l  n = 0 , 1 , 2  . . . .  
o 
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It is the choice of this (P,O which is the decisive act of the actuary. In 
fact stochastic events are also met with in other domains. The arrival of 
claims in a company is, to a large extent, comparable to the arrival of tele- 
phone calls at an exchange or the arrival of clients at a service hatch. 
These are the types of events studied by operational research. In this 
domain, the majority of real situations have been approached with suc- 
cess by means of Poisson variates. This means putting 

p,, ( t )  = (,~t)% TM 

n~ 

t being the time interval of observation, X the parameter of the Poisson 
process, which is also the mean value of the number of events which occur 
in an interval of unit time. 

Let us recall that the hypotheses which lead to the Poisson law are: 

I. Markov's hypothesis: or the hypothesis that the number of events 
in two separate time intervals are independent. 

2. The hypothesis of rare events, which is that in a very small time 
interval the probability of the occurrence of two or more events is 
arbitrarily small in comparison with the occurrence of one event 
only. Note that this limitation excludes the application of the 
model to risks with conllagration where the claims occur in groups. 

It is remarkable that these hypotheses alone allow a precise answer to 
the question "what can one expect?" 

Let us examine the question mathematically. The global endowment 
which must be made to the claims department is a random figure at the 
beginning of a financial year depending on the stochastic number of claims 
which are notified to the Company in the course of a year. 

We can, therefore, define this endowment by a random variable D. 
The question posed, namely, "what can one expect?" is the same as the 
fixing of this stochastic variable D. It determines the stochastic endow- 
ment for a tariff class in the course of the current accounting period and, 
in a general sense, the stochastic endowment for this same class in the 
course of an interval of any time t. 

Now, because of the hypotheses made for the tariff class, whatever the 
value of t, 

prob (D = nS) = prob (total number of claims = n) 

The random variable D is thus completely known as soon as the ran- 
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dom variable giving, T, the total number of claims of the tariff class has 
been ascertained. This is expressable in a very simple manner. If two 
Poisson variates are added the sum is also a Poisson variate of which the 
parameter is the sum of the parameters of the variates composing it. 

Thus, suppose a contract belongs to a homogeneous class C charac- 
terized by a Poisson variate N, of parameter ~.i 

_ (2t~t)"J 
p,, ~ exp { - x d }  ( l a )  

and that a second contract belongs to a homogeneous class Cj character- 
ized by the Poisson variate N2 of parameter ,~j 

p,,o. -- ~ exp { - Xjt} ( l b )  

then the total number of claims expected under the two contracts will be 
determined by a Poisson variate N 

[(~.i + ,~i)t]" exp { -- (~.i + 2u)t } (2) 
p ,, - -  n" t 

or parameter  ,~ + X~ 

This property can be generalized by induction. It is thus sufficient 
to add the parameters of the ensemble of risks belonging to the tariff class. 

Suppose that: 

the classes 

of parameters 

comprise 

C, ,  Co . . . . .  Ci ,  C j  . . . .  , Ck 

At, X~ . . . .  , Xi, Aj . . . .  , Ak 

n , ,  no, . . . ,  n~, n j ,  . . . , nk different 
k 

risks with ~2 ni = N 
/ 

N being the total number in the tariff class. Under these conditions 
we arrive at the essential property of the endowment variate D for the 
tariff class. 

T h e  var iab le  g l oba l  e n d o w m e n t  B ]or a tari f f  c lass  is a P o i s s o n  variate .  

k 

p ( B  = n S ) -  ( t  ~, n~ XO" k 
n.t exp {-- t :~, niXi } (3)  

k 
of parameter  S = ~ n~,X~ for t = 1 

1 
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This result, valid under the hypothesis defined above, but certainly true 
as a first approximation represents a solution whose value should be care- 
fully tested. Apart from the fact that it emphasizes once more the funda- 
mental part played in practice by the Poisson law it throws into relief a 
very important result: one single parameter is sufficient to characterize the 
endowment w~riate for a tariff class. This reduction to a single parameter, 
now that we have departed from a multiplicity of homogeneous classes is, 
perhaps, the most important consequence of the above-mentioned theoreti- 
cal result. 

In practice, the heterogeneity of a tariff class is not always known. 
Generally, in fact, very little is known about it and what is more it varies 
from year to year according to the general underwriting policy of the as- 
surer. 

But heterogeneity in effect only phlys a very relative part in the prob- 
lem "what can one expect?" Consider two assurers possessing different 
portfolios of the same tariff class. We can express this fact by the sequence 
(n;), giving the distribution of the insured of the first company into homo- 
geneous classes which is different from the sequence (nO of the second 
company. 

k k 

However, if Z n[ ,x.i = Z n~" & 
1 I 

the "global endowment" variates of the two classes of risks are strictly 
identical, which is to say that from the global point o] view, in spite o] the 
differences in heterogeneity, the sums of the endowments are, ]rom the 
point of view of the two assurers, indistinguishable. 

They are financially equivalent even if the global complements of the 
k k 

two classes are different i.e. "2 n~' @ ~ hi'. 
1 1 

The possible equivalence of global variates is a remarkable property. 

We shall make use of the property of the equivalence of the global 
variables of the allocations. To this, we give the name principle of sub- 
stitution of equivalent partitions. 

Let us consider the population N of the tariff class. Effecting a parti- 
tion of this population consists of sub-dividing into I sub-classes El, E~, 

• . . , Ej . . . . .  Ez comprising the populations n'~, n~ . . . . .  n)~ . . . .  rt'i such 

that ~ n~'= 1. 
j = l  
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Let us suppose, as a working hypothesis, that each sub-class E i is con- 
ventionally regarded as a homogeneous class. Then, from the risk point of 
view, we attach to it a Poisson variable with parameter `tj. 

Under these conditions, there corresponds to this partition a global al- 
location variate of the tariff class, defined by the parameter X ° 

t̀0 = X n~' `tj (4a) 
i = l  

From the point of view of the insurer, the global variate defined by (4a) 
will be identical to that which he must experience in reality, provided that 

, '" r " l ,  I .1 I I ' / l E l ] g , . l l l l .  

,t ° = X n~ t̀~ (4b) 
i = l  

n~ and t̀~ characterizing the real partition of the insurer. 

In conclusion, if the partitions satisfy the system (4a) (4b),  they 
must be considered equivalent "from the point of view of allocations to 
the claims department." This implies that one can substitute for the real 
partition any equivalent hypothetical partition; and it is this rule which 
we call the principle of the substitution of equivalent partitions. Let us 
straightaway give a specific and important application of this in practice. 
Among the multiplicity of substitutions which one can imagine there is one 
which possesses a special characteristic. It results from the hypothesis that 
the total population N of the tariff class constitutes one whole homogene- 
ous class E of parameter `t. 

By virture of the system (4a) (4b),  this homogeneous class is equiva- 
lent from the allocation point of view if and only if: 

k 

N ~ '=  X ni' t̀~ 
i = l  

n; X, + . . .  + n; A~ + . . .  + n~: t̀~; 
or if `t = n; + . . .  + , 7 , ' + . . .  + n~. (5) 

Thus, to each class of the tariff there corresponds from the allocation point 
of view an equivalent homogeneous class having the same population N, 
if and only if the parameter `t of the homogeneous class is the mean 
weighted by the .population nl of the parameters of each homogeneous sub- 
class of the tariff class. 

Let us revert to the notion of equivalent partition which we have 
noted: 

{ " { n iXj  } j = 1 , 2  . . . .  l 

with X n j = N 
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From (5) it is clear that the equivalence is only achieved if: 

, - - ,  n;~+ ..+ni:;~,+. +n~';~ 
x = " • • (6) 

n ~ ' + . . . + n ~ + . . . + n ~ '  

The totality oJ all the equivalent partitions is thus characterized by the fact 
that, whatever the partition, the weighted mean (6) remains invariant. 

This invariant, wh.ich is the .parameter of the equivalent homogeneous 
class, determines the numerical value of the compatibility relationship (6).  
It plays, as we shall see further on in this note, a preponderant role in the 
problem of rating. 

In fact, the above considerations result solely from the mathematical 
model which we have considered. It is time that we established the link 
between theory and practice. This will be given to us by the classical statis- 
tical theory o[ estinaation. 

We know from the law of large numbers that during a series of inde- 
pendent tests in relation to one and the same variable the mean value of 
the values observed converges in probability towards the mean value of 
this variable. This is particularly so, if this variable is the Poisson variable 

_ ( X i ) "  - ~  i 
N~ : p,i _ - -n .  -T -  e 

with its mean value E m =  Xi 
On the other hand, if Ri is the total number of claims observed in the 

course of the year for a homogeneous sub-class the mean of the values 
Ri 

observed will b e - 7  
n i  

R~ 
Therefore, within the meaning of the law of large numbers,--:-is the "sta- 

n i  

tistical estimation" of Era, that is of the parameter X~. 

If we substitute thes~ estimations in the relation (5) we shall obtain 
the estimated value of X of the numerical invariant of all the equivalent 
partitions, which we will denote by X* 

k e i  ~ 
hi'----;- ~ Ri 

) t * -  i=t ni _ ~=, _ R 
k N (7) 

i 1 

Thus, from the statistical point of view, the estimated value o[ the invariant 
of the equivalent partitions is precisely the [requency observed in the tariff 
class. 
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This result is remarkable, because the influence of the real hetero- 
geneity of the tariff class has been totally eliminated in (7) .  On the other 
hand, we have returned to the "working" figures which practitioners have 
always used. 

Let us demonstrate that they were perfectly right in using such figures 
from the point of view of rating which, as we have mentioned in our in- 
troduction, is the quest for admissible solutions as regards the collection 
of the necessary means for the financing of the allocation. 

When the insurer effects a rating, he in effect achieves a partition of 
the tariff class, in respect of which he covers the claims. Each sub-class 
of this class is defined by the property that the premium asked for  is iden- 

tical [or all the insured o[ this sub-class. 

Rightly or wrongly, the insurer considers that each risk of such a sub- 
class is for him equivalent. This amounts to saying that this sub-class is 
"considered as being homogeneous ."  

Let us therefore use the theory of equivalent partitions. 

If A~ is the parameter of the class, the pure premium required for each 
risk of the sub-class will be: 

i oo i 
II~ = x2 p,, n S -~ S x2 np,, = S)~i (8) 

If we take into account the relationships (6) and (7) ,  we obtain the sta- 
tistical condition of compatibility: 

R _ n ~ ' H , + n ~ H e + . . . + n T I I t  
S ~ -  n)' + n4' + . .  _ ~-nT 

Let us suppose: 

ni" = n]' 
ei  = n'i + n~' + . . . + n~ N 

and let us call this number the coefficient of  credibility belonging to the 
risk at the level oi  p remium l[i. 

We thus obtain the general principal o] rating." any method  of  rating 
(II,,  II~ . . . . .  II l)  is admissible in practice, if the mean value o] the 
premiums  charged within the terms ol credibility, is equal to the mean 
premium o] the tariff class. 

R 
S- -~-= e~ 1~, + e.. It~ + . . . + ot 1-I1 (9) 

We have not invented anything; we consider that rating at the average 
premium is admissible in practice, and in Europe this method has many 
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advocates. But we have justified, without much difficulty, the attitude of 
our American colleagues who wish to introduce nuances into rating, by 
introducing different levels of premium. In actual fact, the relationship 
(9) implies a constraint, the coefficients of credibility cannot be chosen 
arbitrarily and they must satisfy the condition of statistical compatibility. 

In fact, we are pushing open a door which is ajar. For by multiply- 
ing (9) by N, we find again the condition of the accounting equilibrium: 
the gathering in of premiums en masse must balance the expenses result- 
ing from claims. And it is this obvious fact with which we conclude our 
note. 
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EARLY ACTUARIAL STUDIES 1N T H E  FIELD OF 
P R OPERTY AND LIABILITY INSURANCE 

LAURENCE H. LONGLEY-COOK 

On this, the Jubilee of the Casualty Actuarial Society, it is tempting to 
assume that the fifty year period, 1914 to 1964, represents the whole extent 
of actuarial studies in property and liability insurance. However, many 
interesting studies in this field were made by actuaries prior to 1914 and 
it is thought that some short account of these studies should find a place in 
the Proceedings of the Society. No attempt will be made to go beyond the 
limited field of property and liability insurance, into such areas as accident, 
health, or disability insurance in which actuaries have always been active; 
nor will the early work in risk theory be considered within the scope of 
this study. 

PROPERTY INSURANCE 

The Reverend David Wilkie published in Edinburgh in 1794 a book 
Interest and Annuities[I] and can, therefore, be reasonably referred to as 
an actuary, although this was 'before the formation of any actuarial society. 
In this work he also attempted to cover the theory of fire insurance. The 
idea was put forward that higher rates of premium should be charged for 
larger dwellings because of the increase in the number of possible sources 
of f i re - lamps ,  fireplaces, servants, etc. While the various schedule rating 
plans presently employed for rating commercial and industrial risks include 
charges for such features as area which are in line with the Reverend David 
Wilkie's thought, the method has never been used for dwellings or other 
class rated properties in the United States. It is of interest to note, as re- 
ported by Paul Johansen, the first President of ASTIN, in a paper pre- 
sented to the XVth International Congress in New York in 1957,[19] that 
this rating plan is used for rural farm buildings in Denmark and the experi- 
ence supports this method of rating. In the United States it has been known 
for some years that the dollar losses per $1,000 of fire insurance on large 
and small dwellings are higher than they are for medium size dwellings. 

In the M~moires o[ the Soci~td Royale des Sciences, de l'Agriculture et 
des Arts, of Lille, France for the year 1834 there appears an article on the 
application of probability theory to fire insurance by Monsieur Th. 
Barrois.[2] The article runs to 198 pages and contains a great many com- 
plex mathematical formulae. It is tempting to dismiss this early work as of 
no practical value but, by studying in mathematical form such problems as 
the spread of fires in buildings of various types, the author points the way 



ACTUARIAL STUDIES 141 

to the possible development of certain structural charges for which classi- 
fied loss data could never be developed. It is of interest to note that in the 
author's discussion of the problem of losses due to arson he uses Daniel 
Bernoulli's theory of relative values which has been applied in recent 
work on reinsurance.[20]. 

The next study of fire insurance by an actuary which has come to the 
author's notice was in 1847 by Mr. W. E. Hillman, actuary of Star Assur- 
ance Office.[3] He attempted to develop rates from the statistics for fires 
in London according to various trades over the years 1.836-1845 com- 
pared with an estinaate of the number of buildings exposed for each trade. 
Although this study did not lead to a practical ratemaking technique, it 
drew attention to many of the problems involved in scientific ratemaking 
for fire insurance. 

The early issues of the Journal of the Institute of Actuaries, first pub- 
lished in London in September 1850 under the title of the Assurance 
Magazine by two eminent actuaries, Charles Jellico and Samuel Brown, 
contained numerous papers on fire insurance of which a number were pre- 
sented at meetings of the Institute of Actuaries. However, most of these 
were not written by actuaries and were largely descriptive in nature so they 
need not concern us. Note must be made, however, of the work done in 
this field by Samuel Brown himself. Samuel Brown was the third president 
of the Institute of Actuaries (1867-1870) and was an indefatigable writer 
on all aspects of actuarial work. He wrote on mortality studies, including 
mortality in the U.S.A., probability theory, decimal coinage, sickness insur- 
ance, the investment of insurance company funds, as well as fire insurance. 
His first paper on fire insurance[4] was in 1850 and is a fascinatingly de- 
tailed study of the fires in London from 1833 to 1849. We learn, for in- 
stance, the frequency of fires not only by month of the year, but by days 
of the week and by hours of the day. We learn that about 4% of the fires 
were total losses. Fires are separately analyzed by occupancy and by extent 
of loss, and an exposure base is also established of the number of buildings 
in various occupancy groups. Fires are also analyzed by cause. 

Samuel Brown again discussed fire statistics at the International Sta- 
tistical Congress in London in 1851 where he suggested uniformity between 
countries in the collection of data for various branches of insurance. It 
would appear that the fire insurance companies resented this mere actuary 
taking an interest in their ratemaking because he later mentioned to another 
actuary "his extreme disappointment that the course of his investigations 
on this subject was stopped by the determination of the fire offices to refuse 
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him all information whatever." (Reported in the discussion of Cornelius 
Walford's paper  of 1879.) [6] 

In 1856 another actuary, Thomas Miller, who had considerable experi- 
ence in fire insurance, made some interesting proposals for the collection 
of fire insurance statistics.[5] He was well aware of the difficulties of devel- 
oping an exposure base for fire insurance due to lack of insurance to value, 
the operations of the average clause, and having more than one company 
on many risks. He showed how such difficulties could be overcome and 
ended his paper with these words, 

"there  is no reason why the Offices should  rest contented  with imperfec t  data,  
when  their  own books can supply  them accurately,  and in the greatest  abun-  
dance;  and if some  exper ienced m e m b e r s  o f  the profess ion could be induced 
to cooperate  in a r rang ing  a comprehens ive  and s imple  classification of  risks, 
the  individual  Offices or  such of them as approved  of the idea migh t  analyze 
their own business in conformity with that model; and were it thought advisable, 
their united statistics might be collected for the benefit of the profession 
generally." 

The next study[6] of interest to actuaries was a review presented to the 
Institute of Actuaries in London in 1878 of the scientific application of 
data to the purpose of deducing rates of premium for fire insurance by 
Cornelius Walford, who was not only an actuary and a statistician but also 
an attorney. In addition to his numerous and discursive papers, Walford 
was the author of the great Insurance Cyclopaedia, a mine of information 
on insurance history, which he never lived to complete. Walford attempts 
to show how the germ of a scientific approach to fire ratemaking developed 
over the years quoting not only from the actuaries [ have referred to but 
many other writers on fire insurance on both sides of the Atlantic. 

The first volume of the Transactions o[ the Actuarial Society o[ 
America contains a paper presented in 1890 by an early member,  Walter 
S. Nichols, on the actuarial elements involved in fire insurance. Despite 
its title the paper contains little of actuarial interest. 

In April 1892 the Bulletin de l'lnstitut des Actuaires Francais con- 
tained a note on the mathematical theory of fire insurance by Monsieur P. 
Soulier.[8] This is of interest because an attempt is made to develop theo- 
retical charges for the various structures due to the spread of fire from one 
portion to another. The problem of a row of connected houses is consid- 
ered and also of structures of various number of stories. 

In a paper read before the Fire Underwriters' Association of the 
Pacific in 1904, Albert W. Whitney, then Professor of Mathematics at the 
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University of California, set out a theory for establishing lines of insurance, 
that is, the amount of coverage an individual company should carry at its 
own risk. Professor Whitney, a charter member of the Casualty Actuarial 
Society and an Associate of the Actuarial Society of America, played a 
leading role in the development of Workmen's Compensation Ratemaking. 
This paper is reviewed by Walter S. Nichols in Volume 9 of the Transac- 
tions oJ the A ctuarial Society of America.[9] Professor Whitney shows how 
lines must be chosen so that the probable fluctuation of loss shall be pro- 
portional to the index of profit-stability of the class. Because some classes 
have been traditionally more profitable than others, line levels used in 
practice are more controlled by the attractiveness of the business than by 
fluctuation of loss considerations, but it seems probable that as fire rate- 
making becomes more scientific and we get away from traditionally profit- 
able classes and traditionally unprofitable classes, this actuarial approach 
to setting line levels may be used. 

The next paper in the realm of fire insurance to which reference will 
be made is also by Professor Whitney and was presented at the Vlth Inter- 
national Congress of Actuaries in Vienna in 1909.[10] The general subject 
matter under discussion was, "Upon what principles and by what work- 
ing methods should Fire Insurance Statistics be compiled?," a question 
which is most topical today. Professor Whitney's paper develops, from 
studies of the distribution of partial losses, the rates which should be 
charged under a coinsurance clause. The tames contained in the paper 
show the distribution of partial losses for eight classes of risk based on the 
loss experience in San Francisco during the years 1899-1903 and provide 
an interesting comparison with the studies which Miss Salzmann presented 
at a recent meeting of the Society.[21] 

Another paper by Professor Whitney appears in Volume 12 of the 
Transactions oJ the Actuarial Society oJ America.[ll] This paper dis- 
cusses the theory of schedule rating and shows how to handle mathematic- 
ally the three important elements in fire r a t emak ing- the  ignition hazard, 
the combustion hazard and the damage hazard. 

At this time the importance of the actuarial aspects of workmen's 
compensation was increasing rapidly and those actuaries who were inter- 
ested in non-life actuarial studies had little time to work on the problems 
of fire insurance. As a result, the formation of the Casualty Actuarial 
Society in 1914 coincided rather surprisingly with a decrease in the interest 
of actuaries in property insurance and very little actuarial work was pub- 
lished in this field from 1914 to 195l.  
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LIABILITY INSURANCE 

The origin of the Casualty Actuarial  Society lay in the pressing need 
in the first and second decades of this century to develop rating plans and 

loss reserving techniques for liability and workmen's  compensat ion insur- 

ance. The ideas of employer 's  liability and of workmen's  compensat ion 
stem from England and Germany,  with the British Employer 's  Liability 

Act  of 1880, the German  Compensat ion  Law of 1884, and the British 
Compensat ion Law of 1897, but  soon spread to the rest of Europe and the 
United States of America.  Eleven papers on workmen's  compensat ion 

insurance were presented at the Second Internat ional  Congress of Actuaries 

held in London  in 1898 and papers on compensat ion or employer 's  lia- 
bility appear  in the Proceedings of the 1Vth Congress (New York 1904) ,  

the Vth Congress (Berlin 1906) and the VIth Congress (Vienna  1909) .  
The early ]iterature in this field was devoted almost entirely to a discussion 
of non-actuar ia l  aspects of the plans, and need not be reviewed here. 

In  the Uni ted States of America  in 1896 seven companies engaged in 
employer 's  liability insurance set up the "Liabili ty Conference."  Some 

interesting information on the early operations of the Conference can be 
obtained from the Repor t  on Examina t ion  of The Workmen ' s  Compensa-  
tion Service Bureau by the New York Insurance  Depar tment  (1913) ,  

which tells us: 

"The Liability Conference decided to organize a statistical bureau, to inaugurate 
standard premium rates and to adopt standard policy forms. The first manual 
issued by the Conference was not based upon any exact scientific data and repre- 
sented in a large degree the underwriting judgment of the members of the 
Conference. The second manual issued in 1898 provided for eight different 
schedules, classified according to industries, and also contained a differential 
in the rates charged in the various States. By a comparison of loss ratios, it was 
discovered that the loss experience in some States was more favorable than in 
other States; for example, the losses in the eastern States were not as high as 
compared with the losses sustained in the west and southwest. This was due 
to the fact that the physical and legal hazards were not equal in all the States 
and the Conference in constructing the 1898 manual took cognizance of such 
difference in hazard. 

"The manuals issued by the Liability Conference in 1901 and in 1904 were 
based upon the combined experience of the members of the Conference, after 
detailed study of the same by the committee. The method of deducing rates 
from such experience was devised by Mr. Frank E. Law, and has since been 
published under the title 'A Method of Deducing Liability Rates.' This method 
was adopted by the Liability Conference in determining premium rates for the 
use of the members of the Conference for a period of ten years, from 1901 
to 1910." 

Frank Law was a charter member of the Casualty Actuarial Society 
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and his method of deducing liability rates was published by The Spectator 
Company in 1908.[13] The kernel of the method was: 

"The experience for the country at large was accordingly adopted as the basis, 
and the differences between States ignored for the time being. This gives the 
broadest possible basis to work upon and 'smoothes out' many of the inequalities 
and divergences due to narrow local and State experience. The adoption of this 
plan necessitates a procedure consisting of two separate and distinct steps: (a) 
determination of rates or list prices to be printed in the manual, and, (b) 
determination of the differentials or disconnts off of the list prices for each of 
the several States." 

It  is noted that Mr. Law recommends that experience be reported by 
limits, that losses be reported by type, that the policy year method be 
employed with unallocated claim expenses distributed to year by formula. 
Development factors for losses, trend factors for experience, and pure 
premiums, are all part  of his plan which was extraordinarily well conceived 
and has stood the test of time. 

In 1909 there was an important conference on workmen's compensa- 
tion at Atlantic City to which some of the future charter members of the 
Casualty Actuarial Society, such as M. M. Dawson, contributed and in 
1912, two future charter members spoke on workmen's compensation at 
the Commonwealth Club of California. One of these was Albert H. Mow- 
bray, a Fellow of the Actuarial Society of America and later President of 
the Casualty Actuarial Society. At this time many of the future charter 
members of the Casualty Actuarial Society were very actively engaged in 
getting compensation insurance launched on a technically sound basis. 

In t910, in England, William Penman wrote a detailed paper on the 
calculation of loss reserves under employer 's liability contracts.[14] This 
was the first contribution of any importance on liability insurance to appear 
in the Journal ol the Institute o/Actuaries. 

In 1913, I. M. Rubinow, the first President of the Casualty Actuarial 
Society, published a book Social Insurance.[15] The book, which runs 
to over 500 pages, grew out of a series of 15 lectures he gave at the New 
York School of Philanthropy in the Spring of 1912 and was the leading 
textbook on Social Insurance for some years to come. This is claimed to 
be the first university course in Social Insurance and covered Industrial 
Accidents, Sickness, Old Age, Invalidity, and Death, and Unemployment. 

In 1914, A. H. Mowbray presented to the Actuarial Society of America 
a paper on the criteria for testing the adequacy of rates for workmen's 
compensation insurance[16] in which we find references to such features 
as budgeted allowances for acquisition expenses, a feature which was to 
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play an important role in casualty ratemaking for many years. Mr. Mow- 
bray held in answer to the question, "If rates are considered for groups 
rather than individual companies, for what rates of expense should they 
provide?" 

"In the writer's opinion there is but one answer to this question. If the rate is 
to be pronounced adequate for an entire group, it must be adequate for the 
marginal or le~t fortunately placed company. Therefore the expense rates used 
must be not less than those of that company. Otherwise that company must be 
excluded from the group. Clearly a rate which does not make sufficient provision 
for its expenses could not be adequate for such a company according to our 
definition of adequacy." 

(Your author expressed a similar view in writing on fire insurance in 
1951[18] at a time when he was unaware of Mr. Mowbray's statement.) 

In the same volume of the T r a n s a c t i o n s ,  Harwood E. Ryan, another 
Fellow of the Actuarial Society of America and a charter member of the 
Casualty Actuarial Society wrote on "A Method of Determining Pure Pre- 
miums for Workmen's Compensation Insurance"J17] and many other 
persons, who were to be charter members of the Casualty Actuarial Society, 
were writing and speaking on social insurance and particularly compensa- 
tion insurance. It has been impossible in this short review to mention the 
work of many other eminent actuaries, such as J. H. Woodward, actuary, 
and W. W. Greene, assistant actuary of the New York Workmen's Com- 
pensation Commission, William Leslie, actuary of the California State 
Compensation Insurance Fund, and B. D. Flynn of the Travelers Insur- 
ance Company, each of whom later became President of the Casualty *Actu- 
arial Society. 

The time was clearly ripe for the formation of a new society to provide 
a forum for these actuaries and others who were concerned to provide a 
proper scientific basis for casualty insurance. These were men of outstand- 
ing ability and inquiring minds. They have set us a tradition of brilliance 
that we must strive to follow. On November 7, 1914, in the city of New 
York, the Casualty Actuarial Society was born. 

J.I.A . 

P.C.A .S. 

T.A .S.A 
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T H E  FIRST F I F T Y  YEARS 

DUDLEY M. PRU1TT 

I. HOW WE BEGAN 

In the beginning . . . the earth was wi thout  [orm, attd 
void; and darkt~ess was ¢¢pon the [ace o] the deep. 

- - G e n e s i s  I : I-2 

Upon carried mot ion ,  the president  was att thorized to 
appoint  a commi t t ee  . . . .  

- - M i n u t e s  of First Meeting, C.A.S.[II  

Let me say at the beginning that this is not a history of the Casualty 
Actuarial Society. 1 have neither the time nor the talent to do the research 
and analysis necessary for such an undertaking, and more importantly, 
there are others eminently more qualified if a definitive history is to be 
written. I hope such a history will be written some day. This is but a foot- 
note to that undertaking and it', in this presentation, you find that I have 
given a certain skewness to the story, an offbalance of the facts, if 'the 
wrong things are emphasized and the right ones omitted, please forgive 
my wayward pen. There is such a vast amount of material, important and 
trivial, serious and silly, dull and lively, that 1 have had to be selective to 
stay within considered and considerate limitation, and 1 have selected, quite 
frankly, what interested or amused me, thinking, I hope rightly, that it 
would interest or amuse you. 

In the span of history fifty years is brief indeed, but in the span of the 
life of a man or of an actuarial society fifty years encompasses tremendous 
change, so that the earlier is hardly recognizable in the later. It is fashion- 
able to point out that the past fifty years have witnessed greater changes 
in the pattern of our lives than had perhaps the preceding fifty decades. Our 
infant Society was born into an ancient world where horses and beards 
were still seen on the streets, where the Atlantic Ocean was still a very 
wide body of water, and where no casualty actuary, to my knowledge, had 
ever heard of the negative binomial. But the forces of change were on the 
move and we may well consider the year 1914 as the birth date for a new 
world, as well as for our new Society. 

On May 28, 1914, a group of men, meeting as the Statistical Commit- 
tee of the Workmen's  Compensation Service Bureau, decided that what 
they needed, in view of the problems presented by the new workmen's 
compensation laws, was a professional society. One month later the Arch- 
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duke Francis Ferdinand of Austria was assassinated. On July 27 our or- 
ganizing committee addressed a call to such persons as might be interested 
in joining a casualty actuarial and statistical organization, and the next 
day Austria declared war on Serbia. The organization meeting ot~ the So- 
ciety was held at the City Club of New York on November 7, the day after 
Japan took Tsingtao from the Germans. That day our charter members not 
only founded .the Casualty Actuarial and Statistical Society of America*, 
adopted a constitution and by-laws and elected officers and a council, but 
also listened to the presentation of .three papers (one of which was by our 
still active member,  Win Greene) ,  ate their first Society dinner at 7:00 
P.M., and digested it with ten after-dinner speeches. Times have changed! 

The First World War, of course, was destined to influence profoundly 
the course of history for both the world and our Society, but nothing in the 
record of that first organization meeting indicated even an awareness of its 
progress. At that time Europe seemed far away indeed. 

What was of much more pressing interest, perhaps, to our group of 
pioneers, was the new spirit of adventure that seemed .to be taking hold of 
American industry. It had been on January 5 of this same year that Henry 
Ford announced his five dollar minimum wage and his eight hour day, and 
on July 1, 1914 the broad new New York Workmen's Compensation Law 
became effective. Mark Sullivan called it a period of "dynamic energy ac- 
companied by a dynamic humanitarianism."[4] A new day was dawning! 

Here were the required elements for the founding of a successful actu- 
arial and statistical society: dynamic energy, dynamic humanitarianism, 
an eight-hour five dollar day, a whole wave of new workmen's compensa- 
tion laws taking over one state after another, a body of men inspired by 
and somewhat overwhelmed by the new problems these laws presented, 
and a few men who were prepared to act boldly. 

II. T H E  P I O N E E R S  

There were giants in tile earth in those days. 

--Genesis 6:4 

Y o u  shall sit at the feet of  Winfield Greene, that xlug- 
horn tooter tough, 
Or become a second Michelbacher-- though one is quite 
enottgh. 

- - - - C l a r e n c e  W .  H o b b s [ I  ] 

* T h i s  w a s  the  o r i g i n a l  f o r m  o f  o u r  n a m e .  T h e  w o r d s  " a n d  S t a t i s t i c a l  . . . o f  A m e r -  
i c a "  were anaputated in 192112] s u p p o s e d l y  without prejudice to the statistical ele- 
ment in our membership, t h o u g h  with considerable unhappiness to our founder.f3] 
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One of the benevolent dispositions oE Providence seems to be that 
when, in the course of human events it becomes necessary to have giants, 
giants are provided. So it was in the founding of our country, and so it was 
also in the founding of our Society. Isaac M. Rubinow, James D. Craig, 
Joseph H. Woodward, Benedict D. Flynn, Albert H. Mowbray, Harwood 
E. Ryan, William Leslie, Gustav F. Michelbacher, George D. Moore, Win- 
field W. Greene, Leon S. Sen io r -  these charter members were also elected 
presidents of the Society and each gave his own unique contribution to its 
achievements. There were in all ninety-seven charter members, though 
only forty attended the organization meeting. Many of them were out- 
standing men and made outstanding contributions, but any selection by me 
of some would undoubtedly run the risk of omitting others of equal im- 
portance. The charter member presidents were giants enough and to spare 
for the birth of one actuarial and statistical society. 

Dr. Isaac M. Rubinow is the acknowledged founder of our Society and 
the first president. He was what one might call a fortuitous circumstance,  
a chance occurrence, that had no good excuse for being in the business 
when our time had come. He belonged in the social sciences, not in busi- 
ness, and he was in business really just long enough to found our Society. 
Dr. Rubinow was 'born in Russia and brought up in Manhattan. He took 
a medical degree, but practiced only a short time, went to Washington in 
government service for a few years, and in 191 1 came to the Ocean Ac- 
cident and Guarantee Corporation as Chief Statistician. This job lasted 
less than five years. He then joined the staff of the American Medical As- 
sociation and after that the Federal Trade Commission, leaving this to be- 
come the director of the American Zionist Medical Unit in Palestine, next 
the director of the Jewish Welfare Society in Philadelphia, and, for the last 
seven years of his life, the secretary of B'nai B'rith. 

One thing that seems clear about Dr. Rubinow was his deep dedication 
to the cause of social insurance. In 1913, before the organization of our 
Society, he had already published a book entitled, "Social Insurance with 
Special Reference to American Conditions," which ran to 525 pages. Win 
Greene relates that he found the book most useful in the work he did in 
early 1914 for the purpose of establishing a basis for Workmen's Compen- 
sation rates under the New York law effective July 1, 1914. Dr. Rubinow, 
from all accounts, was a man of strong opinions and of liberal social con- 
victions. Emma Maycrink, who took a course under him at the New York 
School of Philanthropy, says that, although she has "always opposed so- 
cialist tendencies," she found him quiet and one who spoke with authority. 
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Others have called him "opinionated" and "outspoken," but all agree that 
he was a man of very real ability, an ex.pert in social statistics when experts 
were really needed and when our business was first called upon to establish 
rates and procedures for workmen's compensation insurance. He was chair- 
man of the first statistical committee that laid the foundations for the com- 
pensation rate structure. He prepared the "Standard Accident Table" which 
was the guide for ratemaking until useable experience became available. 

He was not, of course, universally admi r ed -wha t  pioneer ever is? 
And it is told that at least one company threatened to prohibit membership 
in the Society on the part of its employees if he was to continue as president. 
This seems to have been because of his "socialist tendencies," and appar- 
ently it was no more than a threat. Nevertheless, twenty years later Dr. 
Rubinow, himself, writes, "1 have not altogether forgotten the sharp con- 
flicts and sometimes bitter feelings centering around the term 'social insur- 
ance' and its proponents in this country in years gone by. Perhaps if it 
had not been for that unhappy antagonism [ might still be actively in the 
field, yet happily those days are gone."[2] Or are they? 

Of the other ten charter member presidents only seven were college 
graduates and seven were members of the life actuarial societies, but the 
correlation between these two was not perfect. Two of those who did not 
graduate from college, Craig and Flynn, were Fellows by examination 
of the Actuarial Society of America, Craig serving once as president of 
that society and Flynn as a member of the Council. 

Michelbacher was the youngest, being only twenty-three at the time 
the Society was organized and thirty-three when be became president. 
Michelbacber has been the most financially rewarding member of the Soci- 
ety, having allowed us the royalties from his book, "Casualty Insurance 
Principles" for many years. He is the only one of the ten to have become 
a company president. 

Senior, like Rubinow, was born in Russia. He came to this country 
at the age of fifteen, graduated from New York University at the age of 
twenty and then had to wait a year till he was old enough to be allowed 
to take the Bar examinations. He was the master of five languages. 

Greene wrote poetry (and perhaps still does) and introduced his 
papers with literary allusions, whereas Leslie had an engaging way when 
it came to beguiling insurance commissioners. Woodward had an extremely 
warm and friendly personality; Ryan had a keen analytical turn of mind. 
Moore was a practical statistician. 
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Of the fifteen papers published in Volume 1 of the Proceedings, ten 
were written by these charter member presidents. All of them have con- 
tributed to the Proceedings, some very frequently, and many did tremen- 
dous service in the early development of the science of workmen's com- 
pensation ratemaking. 

One man must be mentioned here among the pioneers who was neither 
a charter member nor a president. Richard Fondiller was admitted to 
membership as a Fellow on February 19, 1915 at the second meeting of 
the Society and was thereafter the most useful member the Society has 
ever had. For thirty-five years, from 1918 to 1953, he served as Secretary- 
Treasurer handling the vast amount of detail of that office with consider- 
able satisfaction to most people, though there was an occasional grumble 
that the thick lenses of Richard's glasses kept him from seeing what he did 
not want to see. He also was a member of the New York Bar and a Fellow 
of the Society of Actuaries. To a young Associate attending his first Society 
meeting, and to some of us for years after that, his reports on the meetings 
of the Council made us imagine that the Council had met on Mount 
Olympus with all the power and prestige of Zeus and the pantheon. 

I l l .  SOCIAL INSURANCE 

A m  1 m y  brother's  keeper? 
- - G e n e s i s  4 :9  

"In mat ters  o f  s ickness  or Illtenlploy177eltt tllsllraltce, etc., 
the opporlat t i ty  is oars and it is be]ore tts, a lways  pro- 
vided we shall sncceed in cotn'incing the public that we  
shall approach it ill a spirit o] pttre scienlific inquiry." 

- - I .  M. R u b i n o w [ l l  

It is a little difficult for us in this disillusioned and unsettled day to 
recapture the enthusiasm for progress and social reform that went along 
with the Ford five dollar day and the bright new workmen's compensation 
acts. The people and their government were on the move and industry 
was acting, at least at times, as a cooperative handmaiden. Our Society 
was born out of the needs of the first great wave of social insurance legis- 
lation and many of our charter members had the commitment of their 
profession to seeing that the new ideas were successful. Emma Maycrink 
remembers that at that time Joseph Woodward suggested that she sign up 
for a course in social insurance because it "was the next big move in the in- 
surance world." Dr. Rubinow had great hopes for the Society as an instru- 
ment for the advancement of the social welfare, and believed it to be "quite 
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obvious that the United States, having made the first step, is bound to 
proceed with its ever broadening policy of social provision against the 
social ills. Throughout the country a powerful propaganda for sickness 
insurance, maternity insurance, old age pensions, unemployment insurance, 
and mothers' pensions is rising."[2] This was on February 19, 1915. 

Shortly thereafter Dr. Rubinow, by then the secretary of the Social 
Insurance Committee of the American Medical Association, saw evidence 
of a growing and friendly interest in social insurance on the part of the 
medical profession in the publication of a comprehensive AMA commit- 
tee report on the subject.[3] The AMA's attitude seems to have changed 
materially in subsequent years. 

The propaganda which the doctor saw rising, though it may have 
been of influence in the medical profession and quite possibly elsewhere in 
the country, actually had little effect on the production of social insurance 
papers by the members of our Society, if workmen's compensation is ex- 
cepted. Our Fellowship examinations, however, carried questions such as 
the one in 1919 on the "Principles and History of Social Insurance": 
" ( a )  What is social insurance?" and " (b )  What effect will the unsettled 
conditions and industrial unrest throughout the world be likely to have in 
connection with social insurance?" 

Perhaps the scarcity of papers on the subject was due partly to the 
fact that our members were too busy with the problems facing them day 
by day in the fields of insurance currently being written and partly to the 
very real lack of enthusiasm for social insurance among some of our out- 
standing insurance executives of the time. In 1922 Mowbray gave a 
presidential address on "The Value of the Social Point of View in the Con- 
duct of the Casualty Business," but he was the actuary for the National 
Council on Compensation Insurance and, therefore, somewhat above the 
disciplines of the free enterprise system. Under Mowbray's presidency 
Professor Leo Wolman of the New School for Social Research addressed 
the Society by invitation on "Unemployment Insurance."[4] The record 
does not give the reaction to this of the various insurance executives. 

Very little more was said in our Proceedings about Social Insurance 
until 1928 when Dr. Rubinow, writing from the professional detachment 
of his position as Executive Director of the Jewish Welfare Society in 
Philadelphia, contributed a paper asking the question, "Can Insurance 
Help the Unemployment Situation?" in which he seemed to be sounding 
a note of disappointment: "It  was always my ambition," he said, "to see 
this organization of highly trained experts become not only the center of 
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technical information on insurance matters, but also a force for extension 
of the insurance principle into greater social usefulness."[5] 

The great depression came shortly thereafter and presented us with 
many acute social problems which could not be ignored, but the prevailing 
point of view among insurance men was, I imagine, fairly expressed in 
Tom Tarbell's presidential address of May 15, 1931. "Society . . . in the 
United States," he said, "still places the responsibility of providing food, 
clothing and shelter upofi the individual, provided he is physically and 
mentally fit to assume that responsibility."[6] Many of us, perhaps, who 
hold Tom Tarbell in our hearts with great respect and affection, though 
we may have accepted that point of view at the time, have been forced to 
move away from it today, however reluctantly. 

There were two good papers on Social Insurance in the next decade 
inspired by the introduction of our national Social Security program. The 
first, a ~nost learned treatise on "Social Insurance and the Constitution" was 
by Clarence W. Hobbs,[7] who, of all our members, might properly be allowed 
to speak from Mount Olympus, since he was what one might call an offi- 
cial's orificial, being the special representative of the National Association 
of Insurance Commissioners to the National Council on Compensation 
Insurance. This paper was presented on November 15, 1935, just three 
months after the United States Social Security Act had been passed by 
Congress and signed into law. It was a very thorough discussion of the 
subject as anything Clarence Hobbs did was thorough. He expressed basic 
opposition to the national program because to him it seemed "too one- 
sided," "not conciliatory," and he was convinced it was completely uncon- 
stitutional. He was expressing what seemed at the time the prevailing 
viewpoint of insurance men, or at least of conservative insurance men, 
and one wondered at that time what other kind there were. 

But two years later at the November 1937 meeting we were presented 
with a refreshingly free wheeling paper, entitled "Social Budgeting," by 
that most independent of all actuaries, W. R. Williamson, then actuarial 
consultant to the Social Security Board.[8] It is hard to characterize Bill 
Williamson either as a liberal or as a conservative. The news magazine 
Time once asserted that he was "too conservative even for the Travelers" 
from which company he had graduated into the New Deal atmosphere of 
Washington. This was said of him during one of his many running battles 
with our National Social Security approach. But a review of his utterances 
in our Society would hardly indicate conservatism. Most of us, in fact, 
thought him a bit on the radical side even if he did not agree exactly with 
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the way the New Deal was handling Social Security. We also felt that the 
subject was too political for actuaries and continued in general ,to ignore 
it. The 1939 examinations, for instance, had not a single question on 
social insurance. 

Eleven years passed from the time of Tom Tarbell 's statement o[ 
rugged individualism at the depression's depth, through the New Deal, to 
the entry of the United States in the Second World War, and not a single 
company actuary showed concern through our Proceedings for what was 
happening in the social insurance field until Jarvis Farley stole the show at 
the November 1942 meeting with his paper, "An Approach to a Philosophy 
of Social Insurance." It  was a considered paper, well planned and well 
expressed, and most of us in the mood of the time nodded approval as he 
unfolded his theme. Two brief excerpts will suffice to show how time and 
technology can play havoc with philosophy. 

"When the war is over the country will have a national debt many times greater 
than ever before . . . .  The interest burden alone will require, in effect, tha'~ every- 
one of us work several hours  more  each week." [9] 

"The American people must decide in effect how many hours a day they are 
willing to work, and must buy only those things which that amotmt of time can 
pay for. We as a people mr,st recognize that we can have social insurance if 
we want it, and as much social insurance as we want, but we must  first ask our- 
selves how many of all the valuable choices offered to tts we can afford to have, 
and how much of each."[9l 

Comment  on Farley's paper did not come from company actuaries, but 
from two Social Security actuaries, Robert  J. Myers, who had just become 
an Associate of the Society at the time, and our "radical" member William- 
son, and a l so / rom Professor C. A. Kulp of the University of Pennsylvania, 
a Fellow of the Society. They all disagreed strongly but gently. A quota- 
tion from Williamson makes one wonder how the Travelers could have 
found him too conservative. "[ do not recommend protecting the citizens 
from securing a fair knowledge of what they may be in for when social 
budgeting gets under way, nor do I see why .they should wait till 'they 
know all.' Under such caution marriage would be impossible, new enter- 
prises would not arise, the spirit of adventure would die. The times are 
auspicious for more pioneering, not less, more enterprise, more effective 
American ingenuity."[ I 0] 

At the same meeting that Farley presented his paper, Professor Ralph 
Blanchard told us: 

"if it is proposed that the government furnish an insurance service which is gen- 
erally needed, there are four tenable answers: that the service is entirely imprac- 
ticable, that the government cannot properly furnish the serv;ce, that private 
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initiative can furn ish  it to better general  advantage ,  or  tha t  it should  be furn ished  
by the gove rmnen t ,  either" direct or  th rough  the agency of  pr ivate  carriers.  In 
any  event  the ac tuary  should  lend his special competence  to lhe solut ion of  
wha teve r  p rob lems  m a y  arise."[l  1] 

This was the sort of thing one could say from the ivy-covered towers of 
Columbia University. 

The next year, 1943, Williamson wrote once more on Social Secu- 
rity,f12] and then for the next twenty-one years there have been just two 
papers, an invitational address, the report of one seminar, and a few book 
reviews dealing with the subject. No president has found it of sufficient 
moment to make it the subject of his address. An invitational address on 
medical care insurance was given by Gilbert W. Fitzhugh, President of 
the Metropolitan Life Insurance Company, at the May 1963 meeting. It 
expresses the position held by many insurance companies, which is rather 
parallel with the current position o1 the American Medical Association and 
rather far removed from the position that seemed implicit in Dr. Rubinow's 
hopes and in the employment of Dr. Rubinow by the American Medical 
Association in 1915.[13] The doctor would, [ suspect, have been rather 
disappointed. 

On the other hand our examinations for some years have been doing 
fair justice to the subject. Dr. Rubinow would be happy at that. 

IV. EXAMINATIONS, ADMISSIONS AND MEMBERSHIP 

Think it not strange concerning the fiery trial which is to 
try you, as though some strange thing happened to you. 

- - I i  Peter  4 :12  

With an altruism ahnost incredible in this practical age, 
our Society has opened a campaign [or the training o¢ 
our ]uture competitors. There is alter alt rio other ittealt- 
ing to the system o[ examinations iaattgarated a few 
weeks ago. 

--I. M. Rubinow[ll 

The First Syllabus." One of the first tasks to which the Society addressed 
itself was the establishment of a system of examinations for membership. 
Joseph H. Woodward, Actuary of the New York State industrial Com- 
mission, was the first chairman of the Committee on Examinations, and the 
first syllabus and rules regarding examinations were adopted by the Coun- 
cil on March 29, 1915. 

This first syllabus was anabitious, that for Associateship being in four 
parts, each part having four sections, or sixteen sections in all. Part I cov- 
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ered elementary algebra, plane trigonometry, analytical geometry and, of 
all things, double entry bookkeeping. Part II covered advanced algebra, 
differential and integral calculus, finite differences, and probabilities. Part 
l lI  included compound interest and annuities certain, statistics, life annui- 
ties and assurances, and again, of all things the elements of economics. 
Lastly Part IV included the practical side of the business: practical prob- 
lems in statistics, policy forms and underwriting practice in casualty insur- 
ance, practical problems in insurance accounting and statistics, and insur- 
ance law. 

The syllabus for the Fellowship examinations was much simpler, con- 
sisting of only two parts, each containing four sections. Part I covered 
calculation of premiums and reserves, inspection of risks, and the adjust- 
ment and settlement of claims, investments of insurance companies, and an 
all-encompassing section called "current problems." It is a clear indica- 
tion of the bent of mind of our founders that the whole of Part II, one half 
of the entire Fellowship examination, was devoted to Social Insurance or 
its relatives, covering the principles and history of Social Insurance, com- 
pilation and use of census or other government statistics, systems of invalid- 
ity, old age and unemployment insurance, and the calculation of premi- 
ums for and valuation of pension funds. 

Although the syllabus was most ambitious in its requirements for 
Associateship, it was immediately evident that the practical situation at 
the time made the syllabus unworkable. Announcement was, therefore, 
made that only Part IV, that part covering the practical side of the busi- 
ness, would be required and given for enrollment as Associate in 1915 
and that only Parts II1 and IV would be required and given in 1916 and 
1917. Parts I and 1[ would not be required until 1918. This waiving of 
Parts 1 and lI was later extended to 191.9 and again to 1920. 

The first examination, then, of the Casualty Actuarial Society were 
held October 6, 1915, and consisted of Part IV of the Associateship only. 
Since there were no Associates presently enrolled there was no one eligible 
for the Fellowship examinations and none were given. The first question 
given carried a table of sickness experience of a European Local Sick 
Benefit Society by principal age periods 1909 and 1912, and asked the 
candidate, given this table, to discuss the differences in the sickness rate 
of the two sexes by age. A later question in the same examination is of 
interest because it gives the first indication anywhere that 1 can find that 
the Society knew there was a war on; this question read: "Discuss the 
probable effect on workmen's compensation experience of the great increase 
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in the manufacture of war materials in the United States. What points 
should be considered in estimating the catastrophe hazard in the war muni- 
tions industries?" 

Thirteen candidates passed these examinations and were enrolled as 
Associates as of October 22, 1915, just sixteen days after they had taken 
them. This constitutes a record in speed our current examination commit- 
tee would do well to emulate. Of the thirteen successful enrollees one is 
still active in our affairs, our "radical conservative," W. Rulon William- 
son, then known as William R. Williamson and on the staff of the Travelers 
Insurance Company. 

The next year, 1916, the examinations were shifted to May and have 
remained there ever since. Parts | i i  and IV of the Associateship only 
were required and given and Part 1 only of the Fellowship was given, 
though Part 11 was not waived for admission as a Fellow. There is no 
reason given for this omission and one is led to the conjecture that no 
one was ready and registered to take it. 

One of the questions on the Fellowship examination is of particular 
interest to us today because, among other implications, it rears the ugly 
head of Schedule P. It is in three parts: 

"a. Explain the uniform rule prescribed by law in several states for computing 
liability loss reserves . . . .  

"b. Is this rule properly applicable to workmen's compensation insurance? 

"c. Formulate a rule for computing loss reserves under workmen's compensation 
insurance policies which would apply with equal justice to a stock company 
charging low non-participating rates and a mutual company charging high 
participating rates." 

Eight more passed these Associateship examinations and were en- 
rolled as Associates October 27, 1916, and two Associates passed Part 1 
of the Fellowship examinations. 

On May 2 and 3, 1917, again the abridged Associateship examinations 
were given and for the first time a full set of Fellowship examinations. Six 
more passed the Associateship and two were transferred from Associate to 
Fellow by examination. The honor of being the first Fellows of the Society 
to achieve that status by examination went to A. H. Brockway and Robert 
J. McManus, both characteristically from the Travelers. 

The 1921 Revision: But there was developing within the Society a cer- 
tain uneasiness. To some it seemed a bit anomalous to set up a syllabus for 
enrollment as Associate, only half of which was actually required year after 
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year. The whole question of examinations was reviewed and a comprehen- 
sive report made by the Educational Committee.[2] Apparently some statis- 
ticians had been a bit restive and were asking for more than equal treat- 
ment. The committee determined, however, that the difference between 
the actuary and the statistician "was mainly a slight difference in point 
of view" and that there should be no distinction in examination require- 
ments between the two groups. The committee felt that there was some 
virtue in pursuing an easier examination policy in the earlier years of the 
Society with the conscious expectation of tightening up as we grew 
stronger, citing the example of the Actuarial Society of America as a worthy 
precedent. Then the committee discussed the distinction between Fellow 
and Associate, expressing the opinion that the Associateship should be 
more than merely a step toward the Fellowship, and should "be an evi- 
dence of certain qualifications which might justify an executive of a casualty 
company entrusting certain work definitely to those who had so passed 
Associate examinations." 

The committee then proposed a radical change in the syllabus which 
abridged the Associateship portion materially, retaining generally the ele- 
mentary mathematics and the practical insurance problems of the old Part 
IV though adding the word "simple" in front of "practical problems." The 
more advanced mathematics, statistics, and life contingencies were trans- 
ferred to the Fellowship portion and Social Insurance which had been the 
main thrust of a full half of the old Fellowship ex'amination was reduced 
to two words in one section which read: "advanced practical ~problems in 
compilation and use of statistics relating to casualty (including social) in- 
surance problems." This report was adopted May 28, 1920 to be effective 
in 1921. Our syllabus had finally become practical indeed. 

The 1925 Revision: But this did not last ,for long. On November 17, 1925, 
the Council adopted a second complete revision of the syllabus, which 
concentrated all the mathematics sections into t~he Associateship and all 
the "practical problems" of the insurance business into the Fellowship. 
Gone was the concept that a casualty company executive might entrust cer- 
tain work to Associates. Henceforth Associates might gain all the needed 
know-how from college textbooks. 

The 1941 Revision: And here it rested for sixteen years while many of 
us present-day old-timers sneaked into the Society. In 194l the Society 
decided that an Associate should be qualified for an element of trust from 
the company executive after all and reintroduced insurance practice to 
the Ass0ciateship by adding two non-mathematical sections: Policy Forms 
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and Underwriting Practice, and Casualty Ratemaking Procedures. Social 
Insurance was most honorably restored to a .full section of the Fellowship, 
but it was no longer considered "practical" enough to share with casualty 
insurance the "practical problems" questions by the parenthetical "(includ- 
ing social)". 

The 1948 and 1955 Revisions: Effective with 1948 Algebra was dropped, 
and, although Harmon T. Barber[3] in his 1951 presidential address rather 
warmly lauded the value of mathematical disciplines, mentioning geometry 
with especial affection, the most radical "de-mathing" of our examinations 
in our history then followed with the eli,mination of all mathematical sec- 
tions except Statistics, Probability, and Elementary Life Insurance Mathe- 
matics in the 1955 Syllabus. Still more of the "practical" insurance sections, 
including the one on Social Insurance, were transferred from the Fellow- 
ship to the Associateship, and "Machine Methods" was now introduced 
as a field of questioning for would-be Fellows. This was the high-water 
mark in "practicality" reached in our fifty year history. 

The expressed theory behind this shift in emphasis was that examining 
a candidate in basic mathematics was unnecessary, since a good working 
knowledge was implicit in the sections devoted to applied mathematics. 
Although this theory was probably sound enough, the candidates did not 
understand it that way, and proceeded to demonstrate, by their wretched 
showing in the remaining sections, that they, along with some vocal ele- 
ments in our membership, thought we were letting down the bars. 

The 1960 Revision: Then the pendulum swung back. The nature of our 
mathematical requirements was the subject of an open meeting of the 
Educational Committee in May, 1956, and also received thorough dis- 
cussion at several Council meetings. Finally effective with 1960 "General 
Mathematics" as the first examination was introduced with considerably 
stiffer mathematical requirements than ever before, and in 1963 we finally 
achieved mathematical status, or sold out to the competition, depending 
on your point of view, when this section of the Associateship examination 
was sponsored jointly with the Society of Actuaries. 

The history of our examination syllabus has been a long and confusing 
story of high theory and ,practical compromise and the last chapter is not 
written. There will be many more changes. It can be said honestly, how- 
ever, that the examination process has done a good job of selection. We 

.who are already in are appalled at the level of learning currently required 
of candidates, feeling full sure that we could never get in again were we 
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thrown out, but the approach is constantly changing. What was difficult 
for our parents was easy for us, and o u r  high hurdles will be low hurdles 
to our children. Each generation solves its c~wn problems and wonders why 
the folks who came before had so much trouble with the problems so con- 
veniently solved today. 

The difficulty has not always been in mathematics. Our old friend 
Charlie Crouse had no trouble with Laplace and P o i s s o n - w e  called him 
"Duck Soup" Crouse because of t.he time he was presenting a summary 
of a paper before the Society and was progressively covering blackboard 
after blackboard with the most involved mathematical development when.  
suddenly, apparently sensing the rather dazed and submerged condition 
of his audience, he turned from the blackboard and said, "Now the rest 
is duck soup." Duck or chicken, most of us had been in the soup all along. 
The moment gave comic relief and a battery of august actuaries split their 
sides. At any rate, Charlie Crouse was denied membershi,p year after year 
because his very real mathematical aptitude did not help him pass the ac- 
counting examination, which he attempted regularly every year. Finally 
the gods, or the examination committee, took pity on him and he passed. 

The generally unsung heroes of the examination system have been the 
members of t.he Examination Committee who have put in much time and 
energy with no reward. It used to be that we had a fairly regular seven 
year progression. Each new member of the committee started as third .man 
in the Associate section, advancing to become chairman of that section 
in his third year, then graduated to .the Fellowship section for three years, 
the last as chairman, and in his seventh and last year, if spirit and health 
held out, he had the ineffable honor of being t.he general chairman. This 
practice was highly desirable as providing continuity of content of exam- 
inations and also was easy on the President since he had to persuade only 
one new man to accept service on the committee each year. The system 
nearly collapsed in 1930 and we almost had a mass resignation when the 
candidates presenting themselves for the Associateship jumped to sixty- 
three, more than there had been for the preceding three years combined. 
Upon investigation it developed that a Professor Warren of the University 
of Manitoba had given his class in actuarial mathematics the choice of 
either taking his final examination or one of the examinations of our 
Society covering the same field. Naturally the students flocked to our 
examinations as a way both to acquire professional standing and to pass 
the course for a fee of only five dollars. Norton E. Masterson was chair- 
man of the Associateship section at the time and deserved what came to 
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him, since the young man who suggested the idea to the professor was 
working for Masterson at the time. 

Other Routes to Membership: As an alternative to passing all the examina- 
tions set forth in the syllabus the rules have until recently permitted Asso- 
ciates who have passed certain portions of the Fellowship examinations to 
su~bmit a thesis on an approved subject in lieu of the remaining examina- 
tions. In ~nore recent years, Associates of twenty years standing have been 
permitted to waive all the Fellowship examinations by the presentation of 
an approved thesis. For many years also candidates for Associate member- 
ship who have reached a certain level of age and experience in the busi- 
ness were permitted the subs.titution of a thesis for all the Associateship 
examinations. Although the so-called "paper route" to membership has 
not been heavily traveled, it has .produced some, though not many, useful 
papers and valued members. It  has also been a source of confusion and 
embarrassment. There was the question of jurisdiction as between the 
Examination Committee and the Committee on Review of Papers, since 
the assumption has usually been made that a paper so submitted should be 
a useful addition to the Proceedings. This was finally resolved in ~avor of 
the Committee on Review of Papers. There was also the question as to 
whether or not the criteria for the acceptance of papers from members 
for publication in .the Proceedings should also apply to "paper route" 
papers. The rule was finally amended to require that a thesis submitted in 
lieu of Fellowship examinations "shall be of a character which would 
qualify it for printing in the Proceedings." 

The Society was also embarrassed from time to time with the assump- 
tion by basically unqualified candidates that the "paper route" was a road 
of admission especially designed for them. The greatest embarrassment of 
all occurred occasionally when a candidate, usually of some moment  in 
the business, after obtaining approval of the subject, produced with evi- 
dence of hard labor, an unacceptable paper. For many years the Society 
needed both members and papers rather urgently, or so we ~elt, and the 
"paper  route" served its day. That route .was closed in 1962 and no 
longer may the submission of papers be substituted for the taking of 
examinations. 

The original constitution permitted the Society, upon the recommen- 
dation of Council, to admit .persons as Fellows without examination by 
ballot with not more than four negative votes and not less than twenty 
affirmative votes. This was later changed to three fourths of the Fellows 
present and voting, and is still in effect. At an early date Council was 
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granted the privilege of waiving the Associateship examinations ~or can- 
didates who had certain minimunl experience qualifications. This privi- 
lege was withdrawn in 1962. 

The "invitation route" has been at times extensively used by the So- 
ciety, though now seldom taken. In the early years, however, when we 
were striving for recognition and the candidates presenting themselves 
for examination were few, it was a most useful practice to invite into mem- 
bership prominent insurance executives, many of whom, as Ham Barber 
ex.presses it, "had never turned the crank of a Monroe." Most of these 
gentlemen accepted graciously; in fact some leaders were not averse to 
letting it be known that they were receptive. They paid their dues, which 
was important in view of the thin condition of the Society's treasury. Al- 
though it is not in the written record, it is had on good authority that the 
secretary-treasurer in those days would send each of the elected non- 
actuarial Fellows a full set of the Proceedings together with a bill. Appar- 
ently the accounts were collected in full. Not only were these members of 
value financially and in the matter of prestige, but many of them con- 
tributed usefully to the Proceedings and more particularly to the discussions. 

In 195l, when the Society extended its interest to property insurance 
we added several members from that industry through the "invitation 
route." The Secretary-Treasurer did not, however, send them the nearly 
forty volumes of Proceedings by then published together with a bill. 
By then the tables were turned: instead of being a publisher's overstock, 
early Proceedings had become collectors' items. 

V. M E E T I N G S  AND P R O C E E D I N G S  

Come now, attd let ItS reason together. 
--Isaiah 1:18 

A [east is made [or laughter, and wine maketh merry. 
--Ecclesiastes 10:19 

It is quite evident that offices and officers, dues attd thor- 
oughly enjoyable dinners, even scientific papers and publi- 
cations will not alone accomplish all that we hope for, 
unless all our work is influenced by a few underlying prin- 
ciples. 

--1. M. Rubinow[l] 

The Pattern: For the first two years of our history we held three meet- 
ings a year, settling down thereafter to the basic pattern we have today of 
a spring and a fall meeting. The only break in this pattern came with the 
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Second World War when the May meetings were dropped from 1943 to 
1946, and no meetings were held whatever during 1944. That year, in 
view of the emergency situation, we suspended the by-laws quite arbi- 
trarily and continued the officers of the Society for a second year without 
benefit of election. 

The war had a most dramatic and rather permanent effect on our Pro- 
ceedings. For some years the size, if not the quality, of the volumes had 
been growing to the point that Volume XXVIII,  covering the November 
1941 and the May 1942 meetings, contained an amazing 651 pages and 
was three inches thick. The wartime shrinkage was dramatic. Volumes 
XX[X, XXX, and XXXI contained respectively 208, 127, and 88 pages; 
the last, being for the year in which we held no meetings, included a presi- 
dential address and one paper only. With the resumption of two meetings 
a year in 1947, the decision was made to have each volume cover both 
meetings of the same year, so that Volume XXXIV includes the May and 
November meetings, both of 1947. Since the war the volumes have seldom 
been more than an inch thick. The question of why our members were more 
prolific before the war than after has been a matter of considerable con- 
cern and in 1954 a Committee on Development of Papers was appointed. 
In spite of their efforts the quantity of papers seems not to have increased, 
though quite possibly the quality may be better. 

One thing that has remained unchanged for fifty y e a r s - t h e  volumes 
have always been blue. 

Business Meetings: Our business meetings, prescribed by the Constitu- 
tion, have been uniformly dull. Only twice, so 4'ar as I have been able to 
discover, has the breath of life momentarily sparked the sessions. The 
minutes of the annual meeting of November 15, 1918, show that we elected 
three vice presidents, with the single word "resigned" following one of 
them.[2] T.he record gives no more. Yet the circumstance is charged with 
potential drama and questions keep press ing-why should a candidate 
resign after he had been nominated and elected, and so soon that his suc- 
cessor could be elected at the same meeting? One can picture the turmoil, 
the running about, the whispered consultation between the chairman of 
the nominating committee and the presiding officer. I have queried sev- 
eral members who were listed as present at that meeting, but they just 
can't seem to remember anything except that there was an unusual hulla- 
baloo. After forty-six years the picture has faded. 

The second incident I have not found in the records. It is remem- 
bered by Charlie Haugh, though the exact date has faded from memory. 
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I tell it as he told it to me. It has always been the custom for the Society 
to accept without question the slate of candidates presented by the Nomi- 
nating Committee. At times only one candidate for an office has been 
named and then that candidate is elected. If the Committee decrees that 
there shall be a contest, it nominates two contenders and the membership 
duly chooses between the two. Only once and it must have been in the 
Thirties, some Philistine rose and nominated a candidate for president in 
addition to the single candidate named by the Committee. Consternation 
reigned this time also: ballots were now needed; tellers had to be ap- 
pointed; ,paper had to be torn into little squares; the Nominating Commit-  
tee's confidence was shattered. The vote was taken and the count was a 
tie vote. Again more paper was torn up and passed out. In the run-off 
the candidate of the Nominating Committee won and orthodoxy has pre- 
vailed ever since. 

Sociability: Much of the lasting achievement of our Society has not been 
in the formal meetings nor yet in the printed Proceedings, but has devel- 
oped through the fellowship of the off-hours spent at our semi-annual 
meetings. Matt Rodernmund at the piano; Ham Barber telling a story; 
Charlie Crouse arguing in a loud voice all night long outside my bedroom 
door, with whom, I never knew; Arthur Bailey at the hotel bar, late at 
night, with a soft drink and an attitude toward life that warmed our hearts. 
We could and did say all manner of nasty things about Arthur Bailey dur- 
ing those years when he was the keeper of our consciences as the actuary 
of the New York Insurance Department Rating Bureau. But we learned 
to respect his integrity and stature from knowing .him in the after-hours. 
It is these times we remember best and conjure up when reliving the past 
fifty years. I regret that time and space restrain me from indulging in a 
host of reminiscences. 

The events of one meeting, however, were so unique that it is still 
most happily remembered, and was called to my attention by two past 
presidents. I shall give it .here in the words of Charlie Haugh, the central 
figure in the drama. 

"The first meeting of the Society following my election as president 
was held at the Biltmore, where I had reserved a room for the night 
before the meeting. The importance of the office in the eyes of the 
staff of the hotel was evidenced by my waiting until midnight to be 
assigned my accommodations, which turned out to be a cot in the 
Turkish bath located in the sub-basement! 

"On the day of the meeting, about noon, Richard Fondiller was 
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called out and returned quite disturbed. He whispered to me that a 
bartender with a portable bar was outside and asked what we should 
do. I immediately adjourned the meeting with the announcement 
that drinks were available in the reception room, and it proved to 
be a very popular innovation. Later we learned that some organiza- 
tion of women (not the WCTU)  had ordered the bar for noon that 
day, and the Society was billed for a few gallons of martinis and man- 
hattans. Richard seemed to believe that neither the indignity with 
which the president had been treated the previous night, nor the fact 
that we had not ordered the bar and therefore might well believe it 
to have been a friendly gesture on the part of the management war- 
ranted our refusal to pay the bill." 

Harmon T. Barber says that this event "came near to establishing a 
precedent which was found very difficult to upset at the next few meetings. 
It seemed to be much more sociable to imbibe publicly under the lights, 
than to slink off with a few cronies to a darkened corner of a subterranean 
lounge." On one thing Ham Barber is misinformed: Actuaries never 
"slink off." 

Our Literary Tradition: Erudite quotation starts with Rubinow, who in 
his second presidential address broke into Latin with "Feci quod potui, 
jaciant meliora potentes," which he then translated as, " I  have done what 
[ could. Let those who can do better."[3] It has been with us most ~ash- 
ionable to open our papers, or even each chapter, with a quotation from 
classical or other literature. Today 1 am following a worthy precedent in 
the :pattern of my chapter headings. Two who .have been most adept at 
this sort of thing have been Tom Carlson and Laurie Longley-Cook, who 
have seldom let an opportunity slip for the apt quotation. Arthur Bailey 
occasionally quoted from t.he Bible and Gus Michelbachcr had his favorite 
source, the old mandarin of Christopher Morley. 

The most extensive use of quotations will be found in Volume 
XXXVII I .  Tom Carlson in his monumental work, "Rate Regulation and 
the Casualty Actuary," opened each section with a useful quotation. The 
paper was a masterpiece for the insurance learning it encompassed, and 
the quotations added considerable brilliance to the whole. Since Tom was 
representing the Bureau point of view 1 felt it encumbent on me in my 
discussion of his paper to state the case for the Independents, with all 
the quotations I could muster, aided by Bartlett and any other source I 
could find. We had fun that day, and I still chuckle a bit at the quota- 
tion from Kon Tiki, a best seller of the time, which, as used in the discus- 
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sion, represented the National Bureau as a half-blind shark which had to 
have the independent pilot fish show him the way to get about.f4] 

Some members have excelled in literary parody, the two masters being 
Win Greene and Clarence Hobbs. These same two gentlemen were equally 
adept at producing topical skits, bringing us much enjoyment in an eve- 
ning's light entertainment. Matt Rodermund seems currently to have in- 
herited this mantle: Clarence Hobbs was also our most noted versifier, 
being given to rhyming at the slightest provocation. A couple of quota- 
tions have already been given in this paper, and space does not permit 
much more. One quatrain from "The Lady Casualty and Her Servitors" 
presented at the Society's twenty-fifth anniversary should by its content be 
repeated here: 

"So now our goodly Society we hail with three times three, 
As it rounds the .happy milestone of its quarter century; 
And while our Lady's service does not favor longevity, 
When the fiftieth anniversary comes, may we all be there to see!" [5] 

Many others, besides Clarence Hobbs, are back with us in spirit en- 
joying our fiftieth anniversary celebrations. 

VI. THE SOCIETY'S PROFESSIONAL CONTRIBUTIONS 

And ye shall know the truth, and the truth shall make 
you /ree. 

- - J o h n  8:32 

In spite of ttle confident words uttered by Dr. Rttbinow 
in 1914, scientific rate making is still a goal rather than 
an accomplishment. 

- - W .  W. Greene[ l ]  

Our Society was founded for the purpose, fundamentally, of applying 
scientific principles to the insurance business. The founders were con- 
vinced that Casualty Ratemaking could be made scientific, a conviction 
shared probably by no one else in the business at the time, and then pro- 
ceeded upon a very small ¢oundation to build a science. It was an act of 
considerable faith and courage, and a measure of the men who did it. 

The first paper in Volume I of the Proceedings was a brave beginning: 
"Scientific Methods of Computing Compensation Rates" by Dr. Rubinow, 
our founder. The second paper, "How Extensive a Payroll Exposure is 
Necessary to Give a Dependable Pure Premium?" by Albert H. Mowbray, 
has become a classic, the foundation on which much of the subsequent 
work done on Credibility Theory has been built. 
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Credibility: In my research for this historical excursion l asked various 
members what they felt were the more significant contributions made by 
our Society. There was a considerable consensus that perhaps the most 
distinctive contribution made has been the development of statistical pro- 
cedures for recognizing experience too limited to receive full credibility, 
"the Theory of Non-Credibility" as Russ Goddard put it. Although the 
work has generally been done by individuals, the Society has provided the 
incentive and the forum, and the running record in the Proceedings has 
made a steady evolution possible. 

From that first work by Mowbray there has been a continuous stream 
of papers adding new insights, and making it impossible for a reviewer to 
do justice to them all. I must make a selection and shall unfortunately 
have to omit mention of many import~mt contributions. 

Perhaps one of the most significant meetings of the Society was held 
the afternoon of May 20, 1918. This was a "credibility" afternoon. First 
Albert H. Mowbray added further to his earlier work with "A New Cri- 
terion of Adequacy of Exposure," followed by "The Theory of Experience 
Rating" by Albert W. Whitney and "The Practice of Experience Rating" 
by G. F. Michelbacher. Reading the Whitney paper today one feels the 
inherent drama in it, though perhaps at the time his audience, like a CAS 
audience today, was polite and a bit sleepy and uncomfortable in those 
small hotel chairs. (Actually the meeting was being held at the Yale Club 
in New York City.) 

The first sentence explained, "This .paper traces in an informal way the 
general line of reasoning that was pursued in an investigation into the 
theory of experience rating which was made recently by the Actuarial Sec- 
tion of the National Reference Committee on Workmen's Compensation In- 
surance."[2] He did not mention the names of the actuaries, but we find 
they were Greene, Flynn, Moore, Mowbray and Woodward, every one a 
charter member of, and destined to be in time, a president of the Casualty 
Actuarial Society.J3] 

The task before this Actuarial Section had been "the problem of ex- 
perience rating," he said, which "arises out of the necessity . . . of striking 
a balance between class-experience on the one hand and risk-experience on 
the other." He then proceeded to give us a step by step description of 
the committee's work on this problem. To them it seems to have been 
pretty rough going. Dr. Whitney's paper is studded with such revealing 
phrases as, "In the first working out of this problem the assumption was 
made that . . . .  " and, "Mr. W. W. Greene, chairman . . . .  proposed as 
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an alternative treatment the assumption that . . . .  " Then, again: "As Mr. 
A. H. Mowbray has pointed out, however . . . .  " Later work on Credibility 
Theory takes all this for granted, but we must remember that this was the 
first time through the forest and considerable circling around for direction 
had to be done and a good deal of underbrush had to be hacked through. 

The problem of a workable formula continued to be elusive until "Mr. 
Greene made the suggestion that in equation (22) the second term of 
the denominator be taken as a constant." and finally as a result of Mr. 
Greene's suggestion they gave us 

P Z - - -  
P - F K  

and behold the l~ormula we have all learned to know and love! "The sim- 
plicity of the formula," Dr. Whitney commented, "is remarkable." 

P 
Of course Z -  p + K is not so great a discovery as E = mc'-' nor as 

unalterably true, but it has made life much easier for insurance men for 
many generations. Mr. Greene must have been a very brash young man 
to have made so many suggestions considering the fact that he was only 
30 at the time, but he must also have shown great promise, since the com- 
mittee had made him chairman, or was that because he was at the time 
Special Deputy Commissioner of Banking and Insurance for the State of 
New Jersey and came all the way from the other side of the river? 

The third paper that day, Michelbacher's "The Practice of Experi- 
ence Rating," picked up where Whitney left off and gave "the develop- 
ment of a practical plan from fundamental theoretical principles."[3] 

It was, indeed, quite a day! 

And there it rested for over ten years. There were good papers on 
ratemaking but not much new and original work until Francis Perryman 
started writing papers in 1932. Ten years after that Arthur L. Bailey ap- 
peared on the scene, and from then on there has been a continuing sub- 
mission of notable papers on Credibility Theory. Tom Carlson has said 
that Arthur Bailey was "probably the most profound contributor to casualty 
actuarial theory the United States has produced."[4] It is rather fash- 
ionable for the author of a good mathematical paper even today to start 
with a quotation from the works of Arthur Bailey. Not only were his 
mathematical developments outstanding but his English text was lucid. 
His language broke through the fog even for lay actuaries. An example 
is the following cogent statement of our basic actuarial problem: 
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"Thus the losses paid by an insurer never actually reflect the hazard covered, 
but are always an isolated sample of all of the possible amounts of losses which 
might have been incurred. It is this condition, of never being able to determine, 
even from hindsight, what the exact value of the inherent coverage was, that 
has brought the casualty actuary into being.'[6] 

Arthur Bailey often expressed amazement at the statistically unortho- 
dox development of credibility theory. He can be quoted to this effect in 
a dozen different places. Writing of the need for different schedules of 
credibility for the three compensation loss components, serious, non-seri- 
ous, and medical, he says, " I t  is at this point in the discussion that the 
ordinary individual has to admit that, while there seems to be some hazy logic 
behind the actuaries' contentions, it is too obscure for him to understand. 
The trained statistician cries 'Absurd! Directly contrary to any of the ac- 
cepted theories of statistical estimation.' The actuaries themselves have 
to admit that they have gone beyond anything that has been proven mathe- 
matically, that all of the values involved are still selected on the basis of 
judgment, and that the only demonstration they can make is that, in actual 
practice, it works. Let us not forget, however, that they have made this 
demonstration many times. It  does work!"[7] 

It  has not always been easy to persuade state officials and under- 
writers that credibility factors were valid. I can recall the occasion when 
one of the more thorny insurance commissioners remarked rather testily, 
"You have supported everything else in the filing with actual experience, 
where is the experience supporting your credibility factor?" Whereupon we 
hastily changed the subject. Gus Michelbacher tells of Albert Whitney 
"presenting a mathematical demonstration of the fundamental principles 
underlying experience rating. One underwriter asked, 'Where did you get 
that Z factor?' and braced himself expecting a formidable explanation. 
Mr. Whitney thought for a moment, adding to the suspense of the occa- 
sion, and then replied, ' In Michelbacher's dining room! '" [8]  

The history of the CAS would be most incomplete without reference to 
the negative binomial. If  the negative binomial had not existed already, I 
am sure Lester Dropkin or those twins, LeRoy Simon and Bob Bailey, 
would have invented it. Tom Carlson has called attention to the fact that 
actually it first appeared in the CAS Proceedings in 1942 and that Arthur 
Bailey derived it again in 1950.[5] But that was all until 1959. Now, for 
the past five years it has become a basic doctrine in the actuarial neo-ortho- 
doxy of the 1960's and a big help in making automobile merit rating sci- 
entific. It  was only a few years ago that the experience of a single car was 
considered by most of us, even some of our more respected members, as 
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being of so little credibility that to allow it to affect the rate was out of the 
question. Yes, the negative binomial was a great discovery. 

The Society is in debt to L. H. Longley-Cook for preparing "An In- 
troduction to Credibility Theory."[9] In this treatise he has brought to- 
gether in concise and readably simple form the essential elements of credibil- 
ity theory as they have developed over the past fifty years. This has great 
value, not only for students for whom it was prepared, but also for fellow 
actuaries who have neither the facility nor the time to wade through all 
the papers written on the subject. This is normally the second step in the 
conquest of the unknown. The pioneers come first hacking their way 
through the forests, trekking up blind valleys, and doubling back to try a 
new approach. It  is a painful and prolonged process. But after this has 
been done the cartographer comes along and with a high skill at illumi- 
nation makes the going clear, or at least clearer, for the rest of us. 

Retrospective Rating: Although retrospective rating did not come into use 
until 1936, it is interesting to note that one of the early professional con- 
troversies in the Society was between the advocates of prospective and 
retrospective rating, with those who did not believe in either taking pot- 
shots at both. This was in 1916. Clairvoyance won, and retrospective rating 
had to wait twenty years. Space prohibits a discussion of the arguments, 
pro and con, put forth at that time; one gets the impression in reading them 
now, particularly between the lines, that the chief argument for retro- 
spective rating was that it provided some opportunity for the stock com- 
panies to compete with the mutuals on large risks, and the chief argument 
against it was that the agents would never be able to manage it. The best 
potshot taken against experience rating in general was provided by Win 
Greene in 1916. 

"I t  has  been the intent ion of  the writer  to indicate in the foregoing pages that  
in all probabi l i ty  any  system of  compensa t ion  rates dependen t  upon the experi-  
ence  of  the  individual  risk will be if universa l ly  applied so unpopu l a r  as to be 
virtually unworkable; that the chief genesis of the demand for consideration of 
individual experience in rating compensation risks lies in the hope for competi- 
tive advantage on the part of the carrier; and finally that although experience 
rating plans have sincere advocates anaong those who feel that such plans may 
constitute powerful influences toward accident prevention, there is reason to fear 
that experience rating in any form may harm rather Ihan help the employee 
through giving the employer a financial interest in minimizing his workmen's 
claims."[10] 

"The employer should not be encouraged in the false idea that his own experi- 
ence is a proper criterion for an equitable rate."[10] 

Just two years later Win Greene was made chairman of the actuarial 
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committee that developed the experience rating credibility formula. He 
was a good soldier. 

At this early time Dr. Whitney had shown interest in retrospective 
rating, and it may be that this interest was transferred to his admiring 
young understudy at the National Workmen's Compensation Service 
Bureau, Paul Dorweiler. During this twenty year gap, between 1916 and 
1936, Paul Dorweiler did considerable work on excess insurance costs, 
which laid the foundation for the later work underlying the first retro- 
spective plans. In 1927 he presented a paper in which he gave the first 
treatment in our Proceedings of insurance that takes effect in excess of 
given loss rat ios.I l l]  This paper won the Society's ,Woodward Prize. His 
presidential address in November 1933112] was credited with providing the 
method used in compiling the experience underlying the insurance charges 
in the 1936 plan.[13] His 1936 paper, "On the use of Synthetic Risks in 
Determining Pure Premium Excess Ratios for Large Compensation and 
Liability Risks," is still read and its techniques admired by students of 
retrospective theory.[14] And finally in 1941 he presented a paper in which 
he explained the graduation work that had been done in the name of the 
Actuarial Committee of the New York Compensation Rating Board.J15] 
Dorweiler's methods and results were used for the insurance charges of the 
revised New York retrospective plan and also became the basis of the 1943 
National Council retrospective program under which retrospective rating 
really attained the considerable importance it now holds. 

It should be acknowledged that Paul Dorweiler has earned the right to 
be called the actuarial father of retrospective rating, one of the important 
achievements of our profession. 

The American Remarriage Table: Most of the professional work recorded 
in the Proceedings was done by individual members or industry commit- 
tees; very little has been done in the name of the Society. One significant 
contribution made by the Society itself was the development of an Amer- 
ican Remarriage Table. This was the work of a committee appointed in 
1929 and was completed for presenting to the Society at its May 1933 
meeting.[16] Of the seven man committee that did the work Paul is the 
only one left with us. 

Table oJ Mortality for Disabled Lives: For this work the Society appointed 
a committee of three in 1937, which was expanded to seven in 1938. Paul 
Dorweiler was chairman of this committee. The completed work was pre- 
sented to the Society at the November 1946 meeting.[17] 
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Schedule P: An area where the Society has very definitely been unsuccessful 
in making a contribution, in spite of repeated efforts, has been in the im- 
provement of, or hopefully the elimination of, the Schedule P reserve 
formula for compensation and liability loss reserves. Schedule P is an 
ancient monstrosity; its basic pattern was with us when the Society was 
founded, though originally it was designed to apply to liability insurance 
only. In Volume 1I of our Proceedings we find Robert  K. Orr presenting 
the same basic criticisms of the formula approach to loss reserving as have 
been given ever since.[18] In 1924 the Society appointed a committee to 
see what could be done about Schedule P. After six years of hard labor 
this committee presented its report.[19] This did not go so far as perhaps 
most members of the Society would have liked, but it did make some valid 
recommendations, which were ignored completely by supervisory authority. 

In 1947 another committee was appointed with Joseph Linder as chair- 
man. This committee's report, released in 1949, was much more sweeping 
in its recommendations than the former one.J20] To actuaries, in general, 
it made sense, and it received about as much attention from supervisory 
authority as the former report had. The problem, of course, is that the 
Schedule P formula is written into the laws of many states and into the 
hearts of many state supervisory officials. 

VIL OUR LIFE I N S U R A N C E  B R E T H R E N  

And  Joseph knew his brethren, but they knew him not. 

- - G e n e s i s  42: 8 

There is no reason why this Society should not be as 
valuable to the Casualty business as the Actuarial So- 
ciety of America has been to that of life insurance. 

- - W e s t e r n  Underwri te r [ I f  

In spite of the fact that many of our charter members were also active 
in the life societies, we as an actuarial body were for years held in rather 
low esteem by those, our professional brothers. We were a bit upstart at 
the beginning and our scientific stature had yet to be proven. Then, too, 
an actuary has been generally considered to be "one who makes those 
calculations as to the possibilities of human life upon which the issuance 
of life insurance and annuity contracts depends,"[2] and was not thought to 
include non-life hazards in his field. But we were keen for recognition and a 
bit of fraternization, and item 2 of the minutes of the Council meeting held 
September 17, 1919, begins a story: "The Board of Governors of the 
American Institute of Actuaries was requested to consider the subject of 



174 F I R S T  FIFTY" Y E A R S  

a joint meeting in May 1920. No response having been received, the matter 
was laid on the table to be taken up at the next Council meeting." Item 1 
of the minutes of the next Council meeting ends the story: "The plan to 
hold the May 20 meeting in Chicago in conjunction with the American 
Institute of Actuaries was laid indefinitely on the table." 

Actually there has always been considerable cordiality shown us by 
our life friends. At our twenty-five year celebrations both Mr. Ray D. 
Murphy, President of the Actuarial Society of America, and Mr. R. A. 
Hohaus, President of the American Institute of Actuaries, were present 
as official guests, Mr. Murphy being also a Fellow of our Society. At other 
times, too, a life society president has attended our annual banquet at our 
official invitation, and we have been proud to have him. But I think it 
fair to say that the life Societies have in the past made it clear that, much 
as they liked us, they could not consider us professional equals. 

Most of us were not inclined to blame them. We recognized that our 
general mathematical stature was somewhat lower than theirs, though 
catching up rapidly. Nevertheless, we held our heads up with the convic- 
tion that a Casualty Fellow had to know more about "other things" than 
a Life Fellow did. 

And then, as so often happens, a threatened danger from without has 
helped to bring about unity within this, our actuarial family. Because so 
many charlatans were calling themselves "actuaries" without having 
achieved membership in a n y  society and were performing legally required 
functions as though they were really actuaries, the Society of Actuaries 
and the Conference of Actuaries in Public Practice took the initiative to 
approach us as well as the Fraternal Actuarial Association with the thought 
that something might be done to set up standards of accreditation and that 
government might then cooperate.[3] (Here w e  suppressed a bit of snob- 
bishness, for these other two organizations did not require a n y  examinations 
for membership.) A CAS committee was appointed in 1958 to meet with 
representatives from the other organizations. Their work has proceeded 
with a remarkable degree of harmony. Finally a Joint Commi.ttee on Or- 
ganization of the Actuarial Profession was set up with one member from 
each of the four societies, L. H. Longley-Cook being our official repre- 
sentative, though the practical work of this committee has required the 
participation of many members of all four societies, and very considerable 
work has been done by William Leslie, Jr., Daniel McNamara, and Frank 
Harwayne. This committee has prepared a charter, by-laws, election pro- 
cedure, and committee structure for the organization of a new actuarial 
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body, the American Academy of Actuaries, with the expectation that 
membership in the Academy may be recognized as a satisfactory accredita- 
tion for an actuary. To start with, the Academy would take in the entire 
membership of the four parent bodies, except that Associates would re- 
quire several years of experience in responsible actuarial work. 

At our May 1964 meeting the CAS approved this project, and, the 
other three bodies having also given theirapprov'al, the joint committee is in 
the process of seeking federal incorporation. To date our bill has passed 
the Senate, but not the House. 

But this is not all. We flare, in fact, grown more respectable. We no 
longer invite into membership, dues pa3)ing executives who have never 
"turned the crank of a Monroe" and by far the greater part of our member- 
ship has had to pass examinations. We now require a general mathematics 
examination identical with that of the Society of Actuaries, and we have 
had as our president from 1961 to 1963 a former life actuary who is an 
unusually able ambassador of good will, and an able actuary to boot. 
We have had others like him, of course, before Laurie Longley-Cook took 
up our cause, and they have all helped, but Laurie has really done the 
job. The relationship we had sought in 1919 when we were young and 
gauche has now developed in the fullness of time. The 1963 fall meet- 
ings of both the Society of Actuaries and the Casualty Actuarial Society 
were scheduled for consecutive days in the same city with each body in- 
viting the members of the other to its meeting and with a part of both 
programs on subjects of common interest. This recognition of joint interest 
and the joint work, mentioned above, which has been done by the four 
actuarial bodies looking to the formation of the American Academy of 
Actuaries speaks well for the future of our profession. 

v i i i .  WHAT IS A CASUALTY ACTUARY? 

Those that be near, and those that be far #ore thee, shall 
mock thee. 

- - E z e k i e l  22:5 

There are many who freely condeml, the effects of the 
entrance of the actuarial mind into the development of 
the compensation business. 

- - S a n f o r d  B. Perk ins [ I f  

One of the more challenging questions the members of our Society 
have had to grapple with, and one which has generated considerable dis- 
putation, has been, in its general form, "What is an Actuary?" and in its 
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more specific form, "What is a Casualty Actuary?" Like Narcissus we have 
indulged to a greater extent than we sometimes like to admit in gazing at 
our reflection, and sometimes it has pleased us and sometimes not. More 
often than not we find that the image has been distorted because the re- 
flecting pool has been roughly agitated by such rude fellows as under- 
writers. They have not always understood and respected us, and we do 
like to be understood and respected. 

Those Underwriters: Benedict D. Flynn, our fourth president, once wrote: 

"When the Society was organized, the Casualty actuary was generally looked 
upon with suspicion by underwriters and others connected with the general 
management of the business. This was due to the fact that the actuaries had 
very little knowledge of tmderwriting principles and the underwriters had not 
been educated to the value of the statistical methods used by the actuary."[2] 

It was perhaps out of delicacy that Mr. Flynn spoke of this incom- 
patibility between actuaries and underwriters as in the past. Actually, 
like Punch and Judy, these two important members of the insurance house- 
hold have been taking swipes at each other off and on, mostly on, through- 
out the history of the Society. This has been both bad and good for the 
business. It has been bad when it has been accompanied by ill will and 
obstructive behavior; it has been good when it has operated as a natural 
system of checks and balances between two properly imperfect approaches 
to truth. An insurance business completely devoid of underwriters or of 
actuaries and completely dominated by the other, in this complicated 
world of today, would be carrying within it the seeds of its own destruc- 
tion. It  is interesting to speculate what problems we would have been faced 
with at the time of the Supreme Court 's Southeastern Underwriters Asso- 
ciation decision if the casualty business had not had the thirty year bene- 
fit of the Casualty Actuarial Society. 

Actually there exists a great deal of mutual respect between actuaries 
and underwriters, and there have been many able insurance executives 
who have combined the best characteristics of both. William Leslie, Sr., 
in a presidential address put it well when he said, "The practical actuary 
and the logically minded underwriter should have no trouble getting along 
together but the theoretical actuary and the illogically minded underwriter 
had better keep away from each other."[3] 

There have been several historic verbal battles between the two groups 
in the past, but space permits me to mention only one. One has the feel- 
ing in reviewing this particular fracas that both parties had their tongues 
in their cheeks, for they were both practical and logical men, both Fellows 
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of this Society, the one a chief executive of his company ,  the other  dest ined 

to be in a few years.  

In his N o v e m b e r  1925 presidential  address  G. F. Miche lbacher  had told 
the Society that he did not think much of the use of judgment  in rate-  
making.f4]  He contras ted  it with the scientific, or, as he called it, the sta- 
tistical method and said, " I t  must  be obvious that  the wri ter 's  preference  
is for the statistical me thod . "  Never theless  he did al low a minor  place for  
judgment ,  though hardly the kind of judgment  exercised by underwri ters ,  
ra ther  a refined sort of intellectual process one might call actuar ia l  judg-  
ment  that  interprets  facts "as  to their  adequacy  and rel iabi l i ty"  and chooses 
" that  par t icular  formula  which best meets the requirements ."  

F rede r i ck  Richardson ,  U. S. Manage r  of the Genera l  Accident ,  was 
undoubtedly  the most  l i terate and ar t iculate  gift Grea t  Britain has ever  

cont r ibu ted  to Amer ican  insurance.  He presented a writ ten discussion of 
the Miche lbacher  paper  at the next meeting, in which he gave what  has 
been perhaps  the most lavish descr ipt ion of the underwri te r ' s  picture of 
an ac tuary  yet  written. Here  it is in par t :  

" I t  m i g h t  n o t  be  o u t  o f  p l a c e  a t  th i s  t i m e  to  e x p r e s s  o u r  s ense  o f  s a t i s f a c t i o n  
and our fellowship pride in (Michelbacher's) recent appointment to a still more 
eminent position in the world of insurance. His entry into the arena of prac- 
tical and competitive business has some significance for us, and will. moreover, 
have an influence upon his own views concerning the aims. and ambitions of 
Insurance Companies. Doubtless he will continue to seek the lofty and hyper- 
borean atmosphere of these assemblies, here to renew and refresh his spirit 
in studying and admiring the lambent fires and coruscations that play about 
the aurora borealis of abstract mathematics . . . .  Here we can gather together 
with our a's and our b's and our x. y. z's and our graphic outlines to postulate 
the cost of this and the incidence of that. and if our calculations happen to go 
awry, we, individually, are not a penny the worse. The burden of the experi- 
ment falls upon others . . . .  "[5] 

I t  took Gus  Miche lbacher  six years  to make  his reply. [ have no ex- 
p lanat ion  of the long delay,  save that  Freder ick  Richardson  was always 
a formidable  opponen t  worth training for. A t  the May  1932 meeting Gus  

made his reply in a paper  he called "Cri t ic isms and Answers ." [6]  He 
did not ment ion Richardson but he made his purpose  c lear  by quot ing 
that stuff about  " l amben t  fires and corusca t ions ."  In this good,  well-rea-  
soned,  document  his point  was that  " the cri t icisms of the ac tuary  himself  
might have been in o rder  at one stage of the game, but they are no longer 
tenable ,"  and that "cri t icisms of the results p roduced  by actuaries  fail to 
take into cons idera t ion  the nature  of the problem . . . .  " 

A n d  then F rede r i ck  Richardson  landed on him with a whole awtlanehe 
of quotat ions ,  from, among others,  a seventh century  Chinese poet ,  Vol-  
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take, and the Brooklyn Citizen. It  was a sharp and delightful piece pre- 
sented to the November  1932 meeting as a discussion.[7] 

Michelbacher, as the original author, replied, in part, "Ouch,"  and, 
"We are not so far apart after all. This may be because I have modified 
my ideas with the passage of time."[8] An actuary is always a gentleman. 

The Fire Actuaries, if any: Early in our Society's career we cast sidelong 
glances at the fire insurance business. In 1923 Harwood Ryan wrote, 
"Finally we should begin to look forward to the time when the rates for 
fire insurance will be statistically determined,"[9] and Edward R. Hardy 
expressed the hope that fire insurance ratemaking might become some day 
semi-scientific, though he found considerable resistance within ,the indus- 
try.[10] After that, for more than twenty years, we stopped looking over 
the fire fence. With the SEUA decision and Public Law 15 it seemed 
reasonable to expect that fire insurance ratemaking might see the need for 
at least a veneer of science, if nothing more, to make it acceptable to state 
regulatory authorities in view of the danger of Federal take-over. The CAS 
began to hope we might be called in as firemen for a .burning house. 
Though the call was amazingly slow in coming we started our preparations 
for it. In 1950 we amended our constitution to state that our field of en- 
deavor was "insurance, other than life insurance," instead of the former 
words "casualty and social insurance," and we tried very hard to find a 
name for ourselves that would be more inclusive. At one informal discus- 
sion session we experimented with such names as, "Property and Casualty 
Actuarial Society," "The Actuarial Society for Insurance other than Life," 
and similar monstrosities, with no success whatever. Finally we concluded 
that our old name was the best name, that, after all, fires were really casual- 
ties in the broad sense, and our fire friends would have to take our name 
if they wanted to take us. In 1951 several fire insurance ratemaking papers 
were presented to the Society, and we took in by the invitation route six 
prominent men in the fire insurance ratemaking field. What is a casualty 
actuary? He  may be a fireman. 

While it is true that, compared to casualty underwriters, old time fire 
underwriters are even more intransigent about actuaries, the fire insur- 
ance business is gradually getting used to the actuarial invasion it has suf- 
fered, and science is creeping into their processes. Mirabile dictu, t 

As  We See Ourselves: Casualty actuaries have always fancied themselves 
as normal people, in spite of popular expressions to the contrary, which 
we view with a modicum of tolerant amusement. Here we have Syd Pin- 
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ney's  delightful disser tat ion,  given at the ce lebra t ion  of R i c ha rd  Fond i l l e r ' s  

twenty-five years  as Secre ta ry-Treasurer ,  when he asked us in succession:  

"What  is so peculiar about an actuary?" 
"What is" so peculiar about an actuary?" 
"What is so peculiar about an actuary?" 
"What is so peculiar about an actuary?" and 
"What is so peculiar about an actuary?"[l 1] 

This  last, he mainta ined,  gave the quest ion the p rope r  perspect ive.  H e  
presented,  we felt, a superb per formance ,  del ivering a measured  speech of 
well over  a half hour  comple te ly  from memory  and in the most  delightful  
spirit. When  he was finished we were all convinced that  there could  be 
nothing possibly pecul iar  about  an actuary,  par t icular ly  if his name was 
Syd Pinney.  

We are quite p roud  of our  profession,  though we have suffered some-  
what  from the sense of inferiori ty imposed on us by our  o lder  brothers ,  
the life actuaries.  But  we have insisted that  quali t ies are d e m a n d e d  of us 
not  required of life actuaries.  In compar ing  the two, Franc i s  Pe r ryman  
said, "Casua l ty  business involves less technical  and mathemat ica l  work  
and essential ly deals  more  with what  I term 'humani t ies '  and  quicker  re- 

sults are looked for  . . . .  "[12] 

Franc i s  Pe r ryman  was perhaps  one of our  very finest casual ty  actuar ies  
and cer ta inly our  most respected actuar ia l  phi losopher .  He had  a high re-  
gard for the profession and saw for it a p roud  future,  which he expressed 
in these words - no one has said it bet ter :  

"His (the actuary's) will be the privilege of using his knowledge and experience, 
his actuari.'d tools and methods, so as to solve our modern social problems, our 
problems of living together in harmony and cooperativeness; for this is sure, 
that such problems will be solved and they can be dealt with only by scientific 
methods that are in essence those we use and know as our actuarial ones."[13] 

This  is the casual ty  ac tuary  at full stature and we are  indebted  to 
Franc is  Pe r ryman  for giving us the d r e a m - a  d r e a m  not  unl ike the one 
Rub inow had when we were founded.  

In gathering data for this paper ! have had help from a great many 
people. I [ear I cannot acknowledge them all, but I am particularly in- 
debted to HARMON T. BARBER, RALPH BLANCHARD, PAUL DORWEILER, 
RUSSELL P. GODDARD, WINFIELD W. GREENE, CHARLES J. HAUGH) JOSEPH 
tINDER, NORTON E. MASTERSON, EMMA C. MAYCRINK, GUSTAV F. 
MICHELBACHER, MATTHEW RODERMUND, LERoY J. SIMON, and NELS 
M. VALER1US. But above all I am indebted to LAURENCE H. LONGLEY= 
CooK, not only for his good counsel, but also for the use of his library, a 
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desk in his office, and the services o[ his most  gracious and efficient secre- 

tary, M t s s  L u c y  ALTRICHTER. 

B I B L I O G R A P H Y  

REFERENCE 

Roman numerals, followed by the page number, refer to the 
Proceedings o[ the Casualty Actuarial Society. 

SECTION I 

[1] Minutes of the First Meeting, I, 5. 
[2] Minutes of the Meeting, May 24, 1921, VII, 460. 
[3] I. M. Rubinow, Origin of the Casualty Actuarial Society, XI, 17. 
[4] Mark Sullivan, Our Times--The War Begins, 37. 

SECTION II 

[l] C. W. Hobbs, The Lady Casualty and Her Servitors, XXVI, 169. 
[2] I. M. Rubinow, .4 Letter, The Casualty Actuarial Society, 1914-34-Addresses 

and Sketches, 2. 

SECTION IlI 

[1] I. M. Rubinow, Address of the President, II, 8. 
[2] I. M. Rubinow, Our Problems, l, 87. 
[3] I. M. Rubinow, Address of the President, II, 7. 
[4] Leo Wolman, Unemployment Insurance, IX, 86. 
[5] I. M. Rubinow, Can Insurance Help the Unemployment Situation?, XIV, 373. 
[6] T. F. Tarbell, Unemployment and Insurance, XVII, 161. 
[7] C. W. Hobbs, Social Insurance and the Constitution, XXII, 32. 
[8] W. R. Williamson, Social Budgeting, XXIV, 17. 
[9] Jarvis Farley, An Approach to a Philosophy o/ Social Insurance, XXIX, 29. 

[10] W. R. Williamson, Discussion, XXX, 70. 
[1 l] R. E. Blanchard, The Casualty Actuary and Social Insurance, XXIX, 4. 
[12] W. R. Williamson, Some Background to American Social Security, XXX, 5. 
[13] G. W. Fitzhugh, Medical Care Insurance--Compulsory or Freedom o/ Choice, 

L, 50. 

SECTION IV 

[1] I. M. Rubinow, Address of the President, II, 8. 
[2] Report of the Educational Committee, VI, 420. 
[3] H. T. Barber, The Gateway to Membership, XXXVIII, 88. 

SECTION V 

[1] I. M. Rubinow, Our Problems, I, 79. 
[2] Minutes of the Fifth Annual Meeting, November 15, 1918, V, 189. 
[3] I. M. Rubinow, Schedule Rating in Compensation insurance, l, 21 I. 
[4] D. M. Pruitt, Discussion, XXXVIll ,  227. 
[5] C. W. Hobbs, The Lady Casualty and Her Servitorsl XXVI, 170. 



F I R S T  F I F T Y  Y EA R S 181 

SECTION VI 

[I] W. W. Greene, Reviews of Publications, IX, 135. 
[2] A. W. Whitney, The Theory o/Experience Rating, IV, 274. 
[3] G. F. Michelbacher, The Practice o/Experience Rating, IV, 293. 
[4] T. O. Carlson, Observations on Casualty Insurance Rate Making Theory in the 

United States, Transactions of the 17th International Congress of Actuaries, 541. 
[5] Ibid, 554. 
[6] Arthur Bailey, Sampling Theory ill Casualty Insurance, XX1X, 50. 
[7] Arthur Bailey, Credibility Procedures, XXXVII. 8. 
[8] G. F. Michelbacher, Reminiscences o/ an Ex-Actuary, The Casualty Actuarial 

Society, 1914-34, Addresses and Sketches, 23. 
[9] L. H. Longley-Cook, An Introduction to Credibility Theory, XLIX, 194. 

[10] W. W. Greene, Should the Compensation Premium Reflect the Experience of 
the Individual Risk, II, 354. 

[I l] Paul Dorweiler, Observations on Making Rates /or Excess Compensation Insur- 
ance, XIII, 154. 

[12] Paul Dorweiler, Policy Limits in Casualty Insurance, XX ,  1. 
[13] S. D. Pinney, The Retrospective Rating Plan, XXIV, 341. 
[14] Paul Dorweiler, On the Use of Synthetic Risks, XXIll ,  77. 
[15] Paul Dorweiler, On Graduating Excess Pure Premium Ratios, XXVIII, 132. 
[16] W. F. Roeber and R. M. Marshall, An ,4merican Remarriage Table, XIX, 279. 
[17] Report of Committee for Mortality for Disabled Lives, XXXll ,  123. 
[18] R. K. Orr, Liability and Workmen's Compensation Loss ReserVes, lI, 136. 
[19] Report of Committee on Compensation and Liability Loss Reserves, XVII, 137, 

333. 
[20] Report of Committee on Compensation and Liability Loss and Loss Expense 

Reserves, XXXV, 56. 
SECTION VII 

[1] Quoted in I. M. Rubinow, Our Problems, I, 77. 
[2] Encyclopedia Britannica, Article on Actuary. 
[3] D. M. Pruitt, The Seat of Wisdom, XLV, 11. 

SECTION VIII 

[I] S. B. Perkins, ,4 Message to and Concerning the Casualty ,4ctuarial Society, 
XIII, 149. 

[2] B. D. Flynn, Review of the Society's First Ten Years and a Glance into the 
Future, XI, 29. 

[3] William Leslie, The Present Outlook /or Casualty ,4ctuarial Science, X, 105. 
[4] G. F. Michelbacher, On the Use o[ Judgment in Rate Making, XII, 1. 
[5] Frederick Richardson, Discussion, XII, 320. 
[6] G. F. Michelbacher, Criticisms and Answers, XVII[, 260. 
[7] Frederick Richardson, Discussion, XIX, 127. 
[8] G. F. Michelbacher, Discussion, XIX, 144. 
[9] H. E. Ryan, The Society and Its Relation to Ratemaking ,4ssociations, X, 8. 

[10] E. R. Hardy, Some Random Thoughts Concerning Fire Insurance, X, 119. 
[I 1] S. D. Pinney, What is so Peculiar About an Actuary?, XXX, 91. 
[12] F. S. Perryman, The Casualty Actuary, XXV, 294. 
[13] lbid, 296. 



182 

T H E  O P T I M A L  M A N A G E M E N T  POLICY 
OF AN I N S U R A N C E  COMPANY 

K A R L  B O R C H  

1. INTRODUCTION 

1.1 In this paper  we shall discuss some of the decision problems which 
occur in insurance companies. We shall try to indicate how these problems 
may be solved by combining the familiar ideas of actuarial mathematics 
with those of modern theories of scientific management. 

In these theories it is generally accepted that the essential function of 
management is to make decisions. In an insurance company management 
has to decide what kind of risks the company shall underwrite and if (or 
how) these risks shall be reinsured. When the results of an underwriting 
period become known, management will have to decide whether the profits 
- if any - shall be distributed as dividend or added to the "special reserves" 
or "catastrophe funds" of the company. 

In general, management will have some rules as to how these decisions 
shall be made. We shall refer to the body of such rules as the management 
policy of the company. 

1.2 I f a  policy shall be general, it must specify which decision should be 
taken in every possible situation. Mathematically this means that a policy 
is a function or a mapping from the set of all situations to the set of all 
possible decisions. A decision may lead to an action which will bring the 
company into a new situation. 

In this paper we shall not consider all aspects of a complete manage- 
ment policy. We shall study only decisions concerning reserve funds and 
reinsurance. These decisions have particular actuarial interest, and they 
can be formulated mathematically in a fairly simple way. 

[n general there will obviously be an infinity of possible policies. This 
naturally leads us to consider the problem of determining the best among 
these policies. However the term "best" has no meaning without a scale 
of values, or a preference ordering. We must therefore assume that man- 
agement has a preference ordering over the set of situations in which the 
company can be. The objective of management will then be to select the 
decision which will bring the company to the most preferred among the 
attainable situations. 

This work was supported by the Western Management Science Institute under a 
grant from the Ford Foundation, and by the Office of Naval Research under Task 
047-041. Reproduction in whole or in part is permitted for any .purpose of the United 
Slates Government. 
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2. DISCUSSION OF A SIMPLE MODEL 

2.1 In  this Section we sh,'dl discuss an extremely simple example, in order 
to illustrate and clarify the ideas we have presented in general and rather 
vague terms in the Introduction.  

We shall consider an insurance company  which in each operating 
period underwrites a portfolio of insurance contracts. We shall assume the 
total claim payment  in this ,portfolio can be: 

Either 0 with probability p 
or 2 with probability q = 1 - p 

We shall further assume that the company receives a premium of 1 by 
underwriting the portfolio. 

Our  assumptions mean that the company in each period engages in a 
game, where the gain is either +1 or - 1 ,  with probabilities p and q re- 
spectively. We shall assume that the game is favorable to the company,  
i.e. that p > q. 

2.2 Let  us now assume that the company ' s  initial capital is So. There is 
obviously a possibility that the capital may be lost after some periods of 
operations, i.e. that the company becomes insolvent or "ruined." How-  
ever as the game is favorable to the company,  the capital can be expected 
to grow as time goes by. 

I t  is clear that an increase in the capital will reduce the probability of 
ruin, so that the company  will seek to keep a certain anaount of capital as 
a "special reserve." There must however  in practice be some limit to the 
funds which an insurance company is willing to accumulate to meet such 
contingencies. In the following we shall assume that this limit is given by 
a constant  Z, i.e. if the company 's  capital should exceed Z, the excess will 
be paid out as dividends. Z can then be interpreted as the reserve which 
management  considers necessary to conduct  insurance in a manner  which 
will meet all possible demands of prudence and security. 

2.3 When management  decides on a value Z, is really decides on a divi- 
dend policy, or a rule stating when dividends should be paid. If the re- 
serves of the company amount  to S at the end of an underwriting period, 
the company  will according to the rule pay a dividend 

s = S - Z i f S > Z  
and 

s = O  i f S ~ Z  



184 MANAGEMENT POLICY 

This is obviously a very special rule. More generally we could con- 
sider dividend policies given by a rule 

s = s ( S )  

where s(S) is a function giving the amount s which will be paid as dividend 
if reserves at the end of an underwriting period are S. 

2.4 Decisions concerning reserve funds are naturally linked to decisions 
with regard to reinsurance arrangements. 

In the following we shall for the sake of simplicity assume that the 
only kind of reinsurance arrangements open to our company is quota share 
cession on "original terms." This means that management will have to 
decide on a quota k which shall be retained of the portfolio underwritten 
by the company. 

If the company retains a quota k, and cedes a quota l--k,  it will en- 
gage in a game where .the stakes are + k  and - k ,  and not +1 and - 1  as in 
the original game discussed in paragraph 2.1. 

In our simple example the company's  risk policy will consist of a set 
of rules stating how the numbers Z and k should be chosen when S is 
given. When the results of an underwriting period become known, these 
rules will determine the amount, if any, which shall be paid as dividend, 
and how the portfolio underwritten in the next period shall be reinsured. 

2.5 Any pair (Z,k) will determine a complete risk policy in our simple 
model. It is however desirable, if possible, to single out one pair which 
is "best" according to some basic principle or objective which the company 
wants to reach. In the following we shall assume that the company's ob- 
j e c t i ve -  at least in p a r t - i s  to maximize the expected discounted value 
of the dividend payments which the company will make during its life- 
time. 

In itself this assumption does not appear unreasonable. Insurance is 
a business, and the ultimate purpose of putting money into business is usu- 
ally to make it grow and return in the form of dividends. However the 
real test of an assumption lies in deriving its consequences, or implications 
and checking if these agree with the observations we can make. Intro- 
spection may tell us that the objective of an insurance company may well 
be to maximize expected dividend payments over a finite or infinite period. 
However we should not accept this unless we can observe that the company 
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actually behaves as it would if it pursued this objective in a rational man-  
ner. 

2.6 It  is easy to see that the problem we have outlined is the classical 
problem of "the gambler ' s  ruin." This is solved in many textbooks of 
probabili ty,  so we shall just restate the main results in our own terms, fol- 
lowing on most points the presentat ion given by Feller [3]. 

Let S be the special reserve fund of the company,  and asume 
0 < S < Z .  

The  game described in paragraph 2.1 can then " te rmina te"  in two 
ways: 

(i) S becomes negative, i.e. S---- - 1  in our simple model. In this case 
the company  is ruined and the game is terminated for good. 

(ii) S exceeds Z, i.e. in our  simple model S = Z  + 1. In this case 
the company  pays a dividend of 1, and the game continues with re- 
serve funds equal to Z. 

2.7 Let  now w(S,n) be the probabil i ty that the game terminates with a 
dividend payment  after n periods, i.e. that the reserve fund does not be- 
come negative, and reaches Z + 1 for the first time after n periods. 

I t  is easy to see that this probabil i ty must satisfy the condition 

w(S,n+ 1 ) = pw(S+ l ,n) + q w ( S -  l ,n)  

This is a difference equat ion in two variables 

(i) w(s,o) 
(ii) w ( -  1,n) 

(iii) w(Z+l,O) 
( iv) w ( Z ÷ l , n )  

with the boundary  conditions: 

= 0  f o r 0 - < S - < Z  
= 0  
= 1  
= 0  f o r 0 < n  

The  equation can be solved directly by classical means.  We shall how- 
ever  find. it more  convenient  to introduce the generating function 

Ws(t) = ~ w(S,n)t" 
~1=o 

If  we multiply our  difference equation by t .... and sum over  all n --> 0, 
we obtain 

Ws(t) = pt Ws+,(t) + qt Ws-,(t) 

This is a difference equation in only one variable, with the obvious 
boundary  conditions 

W_,(t) = 0 and Wz÷,(t) = 1 
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2.8 The last difference equation has the general solution 
W d t )  = A , r ,  s + A t r ~  ~ 

where rj and r~ are the roots of the characteristic equation 
r -= p t f  + q t  

i .e.  
r~(t)  = (1+ ~/1 - - 4 p q t e ) / 2 p t  

re( t )  = (1-- "X/1 - - 4 p q f ) / 2 p t  

A, and At are functions of t which must be determined so that the boundary 
conditions are satisfied, i.e. 

A~r~-* + A , , r ,  -1 = 0 

A , r ,  z "  + Aer~  z÷' = 1 

From these we obtain 

_ _  r I _ - - r e  

A I  r Z÷~ " _ reZ+, " and A e  rlZ+O " _ r oZ+,o 

which gives the following expression for the generating function 
rj,'~+l _ r  8;1 

W s ( t )  - -  rjZ+, ., _ r  Z+. - 

2.9 Let us now assume that the company has established the policy of 
paying dividend only when its capital exceeds a fixed amount Z, and let 
V ( S , Z )  be the expected discounted value of the dividends which will be 
paid under this policy The probability that the first dividend shall be 
paid after n periods is w ( S , n ) .  If this event occurs, the company will then 
enter the next period with a capital equal to Z. Hence the expected value 
of the first payment will be 

w(s,,,) { 1 + v ( z , z )  } 

which we will discount by the factor v". T h e  first payment can take place 
after 1, 2 , . . . ,  n , . . .  periods, so that we have 

oo 
v ( s , z )  = ~ v"w(s,n)  { 1 + v ( z , z )  } 

or if we introduce the generating function for w ( S , n )  

v ( s , z )  = { t + v ( z , z )  l w,~(v) 

Putting S = Z, we obtain 
W z ( v )  

V ( Z , Z )  = 1 - W d v )  

and for 0-< S-< Z 
v ( s , z )  = W,4v) 

1 - W d v f  
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or inserting the expressions for the generating function found in para- 
graph 2.8 

r18+1 - -  r S+, 
V ( S , Z )  = ( r  Z+e r Z+e) _ ( r  Z+, _ r Z+,) 

This result has been derived in different contexts by a number of 
authors, i.e. by Shubik and Thompson [6] who applied it to a problem 
very similar to the one considered in this paper. 

2.10 Let us now consider reinsurance. We noted in paragraph 2.4 that 
reinsurance of a quota 1 - k  on original terms was the same as reducing 
the stakes of the game from - 1  and +1 to - k  and +k.  This is nothing 
but a change of unit in the original game, i.e. we have to replace S and 

1 . 1 
Z by- S a n d ~ - Z .  For typographical convenience we shall wr i te -k-=  X. 

Hence the expected discounted value of the dividend payments when the 
company selects a policy ( Z , k )  is given by 

1 rt  xs+t - -  re xs+t 

V ( S , Z , X )  - -  g r ,  ' z + '  ( r ,  - 1 )  - r~ T M  ( r e - -  1) where X >- l 

In the following section we shall discuss this result in some detail, and 
determine the optimal policy. 

3.1 

3. THE OPTIMAL POLICY IN THE SIMPLE MODEL 

Our problem can now be formulated as follows: 

For a given S >- 0, determine the values of X and Z which will maxi- 
mize: 

1 
X { r ' X S ~ ' - r ~ X S " }  

V ( S , Z , X )  = r a . Z + , ( r l _ l  ) _ reXZ+~ (re  - 1 )  

subject to 
X > - I  a n d Z - > 0  

_ N ( X )  

M ( X Z )  

Differentiating the denominator with respect to X Z  we find 

M ' ( X Z )  = r,  x z + ' ( r ,  - 1) log r,  - r ,  x z * ' ( r ,  - 1) log r, 

From the expression found in paragraph 2.8 we note that for v < 1 
we have r, > 1 and r, < 1. Hence M ' ( X Z )  is either always positive, or it 
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has a single zero. This means that M(XZ) takes its minimum value, either 
for X2 = 0, or for the single real root of the equation: 

rr 
0 

SZ+1 
= rp - 1 log r. 

z 
- ~ 

rr - 1 log r, 

In the following we shall write Y for this root, and we shall assume 
that it gives the minimum. The case where the minimum is M(0) is actu- 
ally trivial. It will occur in situations where the best policy is to pay out 
the initial capital as dividend immediately, without risking it in the insur- 
ance business. 

3.2 We now consider the numerator. Differentiating with respect to X 
we find 

= $ [ (XS log r, - 1) rlsstr - (XS log r, - 1) rsxstr 1 

It is easy to see that N’(X) is negative for small values of X, and that 
it is steadily increasing with X towardfm. Hence N(X) takes its maxi- 
mum value either for X = 1, or for the largest attainable value of X. 

To get an upper limit for X, we note that the equation in ,paragraph 
3.1 gives us XZ = Y, where Y depends only on the given parameters. It 
then follows that Z will decrease with increasing X, but 2 cannot become 
smaller than S, so that we have 

Z=+2S,orXS+ 

For S > Z our formula is not valid, since we have by definition 

V(S,Z) = s-z + V(Z,Z) 

Hence the largest value of N(X) is either 

N(1) =r, s+r - ros+l or Al (-&) = G(r,y+l - rsy+‘) 

It is easy to show that 

N(1) >N $ forallS< Y 
( > 

Hence N(X) takes its maximum value for X = 1, i.e. when the com- 
pany retains the whole portfolio. This means that in our simple model, re- 

cl 
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insurance will not pay, i.e. it is not possible to increase the expected value 
of the dividend payments  by reinsuring on original terms. 

3.3 It  may be useful to illustrate the preceding results by a simple numeri- 
cal example. 

We shall take r, = 1.1 and r~ = 0.7 This corresponds to: 

p = 0.565, q = 0.435 and v = 0.983 

Ignoring reinsurance for the time being, we find that the necessary 
reserves Zo are given by 

i l l S ,  z+ '  --  r e - - 1  log r._____~ _ 
11.23 

rl -- i log rl 

which gives Zo = 4.368 

Table  1 gives the value of V(S,Z) for some selected values of S and Z. 

T A B L E  1 

E X P E C T E D  D I S C O U N T E D  V A L U E  OF D I V I D E N D  P A Y M E N T S  

Z = Reserves  considered necessary 
S = Ini t ia l  

Funds  0 1 2 3 4 Z o 5 6 

0 1.25 1.49 1.70 1.83 1.89 1.90 1.89 1.82 
1 2.25 2.69 3.05 3.30 3.40 3.41 3.40 3.27 
2 3.25 3.69 4.19 4.52 4.67 4.68 4.67 4.49 
3 4.25 4.69 5.19 5.56 5.79 5.80 5.79 5.56 
4 5.25 5.69 6.19 6.56 6.81 6.83 6.82 6.55 
Zo 5.62 6.05 6.55 6.93 7.18 7.21 7.19 6.98 
5 6.25 6.69 7.19 7.56 7.81 7.84 7.69 7.50 

To illustrate the meaning of this table, let us assume that our insur- 
ance company  finds itself with funds S = 3 at the end of an underwriting 
period, and that the management  considers paying a dividend. 

If management  decides that Z = 2 is sufficient as a special contin- 
gency reserve for the future operations of a company,  a dividend s ---- I will 
be paid immediately. This decision means that the expected discounted 
value of the dividends which the company  will pay is equal to V(3 ,2 )  = 1 
+ V(2 ,2)  = 5.19. If management  is prepared to exercise some patience, 
and postpone dividend payments  until the reserves reach Z = 4, this ex- 
pected value will increase to V(3 ,4)  = 5.79. However  unlimited patience 
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does not pay. If management should decide that reserves in excess of 
Zo = 4.37 are necessary, the expected value of dividend payments will 
decrease from its maximum value of 5.80. For instance if management 
should set its target as high as Z = 6, the expected value of the dividend 
payments will be reduced to V(3,6) = 5.56. 

3.4 To illustrate the effect of reinsurance let us assume that the com- 
pany reinsures 50% of its portfolio on original terms. According to para- 
graph 3.1, this will reduce reserve requirements by 50%,  so that expected 
dividend payments will be maximized if the company decides to hold an 
amount 2.18 in reserve, 

Using the notation of paragraph 2.11 we find for some values of S 

V(0, 2.18, 2) = 0.95 
V ( I ,  2.18, 2) = 2.34 
V(2,  2.18, 2) = 3.42 

These are considerably smaller than the corresponding values in Table 
1, i.e. V(O,Zo) = 1.90, V(1,Zo) = 3.41, V(2,Z, )  = 4.68. This illustrates 
the point made in paragraph 3.2, that reinsurance does not pay. 

3.5 Reinsurance plays an important part in real life, so we ought to ex- 
plain why it does not appear to have any place in our simple model. 

Our paradoxical result may be due to the very simplicity of the model. 
If we consider claim distributions of a more general form, it is possible that 
reinsurance arrangements may help to increase the expected value of the 
dividend payments. We shall not take up this problem here, although it 
certainly merits further study. 

To find a solution to our paradox, we shall try to modify our assump- 
tions about the company's objectives. [n actuarial literature m u c h -  prob- 
ably too much - attention has been given to the "probability of ruin." This 
probability has not proved particularly useful in practical work. In the 
following we shall consider a related concept, the company's "expectation 
of life," or in less actuarial terms, the "expected duration of the game." We 
shall assume that this concept enters into the company's objective function. 

3.6 Let D(S,Z) be the expected number of periods our company will stay 
in business, if the initial capital is S, and the company follows the divi- 
dend policy determined by Z. 

It  is easy to see that D(S,Z) must satisfy the difference equation 

D(S,Z) = pD(S+ 1,Z) + qD(S- 1,Z) + 1 for 0 -< S -< Z 
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with the boundary conditions 

D(-- 1 ,Z) = 0 
D(Z,Z) = D(Z+ I,Z) 

This equation can be solved by methods similar to those used in para- 
graph 2.8 (see [3] p. 317),  and we find: 

~,q-,] f{p'~Z+, (p)z~.s } P--q S + I  D(S ,Z) -  (p_q),P-P- - 

Putting p = 0.565 and q = 0.435 as in our numerical example, we 
obtain D(S,Z) = 33.4 { (1.3) z . . . .  (1.3)z-s / - 7.7(5"+1) 

Table 2 gives the values of the function D(S,Z) for some selected 
values of S and Z. 

S ---~ Initial 

TABLE 2 

E X P E C T E D  D U R A T I O N  OF T H E  G A M E  

Z -=, Reserves considered necessary 

Capital 0 1 2 3 4 5 

0 2.3 5.3 9'.2 14.3 20.9 29.5 
1 2.3 7.6 14.6 23.5 35,2 50.2 
2 2.3 7.6 16.9 29,0 44,4 64.7 
3 2.3 7.6 16.9 31.2 50,0 74.0 
4 2.3 7.6 16.9 31.2 52.3 79.3 

This table shows that some patience in paying dividend may increase 
the company's expectation of life in a dramatic manner. 

3.7 To compare the Tables 1 and 2, let us consider an insurance com- 
pany within initial capital 1. 

If this company wants to maximize the expected discounted value of 
the dividends it will pay during its lifetime, it may decide on the policy 
of not paying any dividend before its capital exceeds 4 (considering this 
a sufficient approximation to the optimal value 4.368).  

The expected value of the dividend payments will then be: 

V(1, 4) = 3.40 

This policy will give the company an expected life D(1, 4) = 35.1 

If the company decides to reinsure 50% of its portfolio, the expected 
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value of the dividend payments will be maximized if the required reserves 
is set at 2. This maximum value is 

V(1,2,2) =--~- V(2,4,1) = V(2,4) = 2.34 

and the expected life of the company is D(2,4)  = 44.7 

3.8 The example just considered illustrates the point we want to make. 

If the company reinsures a part of its portfolio, the expected value of 
the dividend payments will be reduced, but the company will obtain a 
longer expected life. It is not unreasonable to assume that the policy of 
an insurance takes both these elements into consideration. 

In the terms of paragraph 2.5 this means that the company will select 
the policy (Z,k) which maximizes some function of two variables 

In this paper we shall not embark on a general discussion of ' the pos- 
sible shape of this function. We shall however note that one possible rule 
would be to maximize V subject to the restraint D >-- M where M is some 
number, which for instance may be imposed by the government as a sol- 
vency requirement. 

3.9 Returning to our numerical example, let us assume that for some 
reason we have fixed M = 50. From Table 2 we see that this will lead 
the company to set its reserve requirements at 4, i.e. whenever the com- 
pany's reserves exceed 4, the excess will be paid out as dividend. From 
Table 2 we also see that if reserves should fail to 3, the company will not 
need reinsurance in order to satisfy the restraintD --> 50, since D(3,4)  = 50. 

If however, reserves should fall to 2, something has to be done, be- 
cause D(2.4)  = 44.4, so that the restraint is no longer satisfied. If the 
company reinsures a quota l--k, i.e. retains a quota k, its expected life 

w,,, b  ome 4)  --k-' . By rough interpolation in Table 2, we see that 

the company can satisfy the restraint by reinsuring approximately 10% 
of its portfolio, i.e. by choosing k = 0.9. Should reserves fall to 1, the 
company's expected life without reinsurance will be D ( I , 4 ) =  35.2. In 
this case the company must reinsure a larger quota in order to satisfy the 
restraint. 
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It  is worth noting that a restraint of the type D >- M can always be 
satisfied by reinsurance, since the company can obtain an infinite expecta- 
tion of life by adopting the policy of always reinsuring its whole portfolio 
on original terms. However with this policy the company will never be 
able to pay any dividend. 

If the objective of an insurance company is to maximize the expected 
discounted value of its dividend payments, subject to a restraint of the 
form D-> M, the company will reinsure heavily when reserves are low, 
and reinsure less as reserves accumulate after a number of successful un- 
derwriting periods. This is very much the way in which insurance com- 
panies seem to behave, so our simple model may contain some of the es- 
sential elements of the problem which we set out to study. 

4. RELATIONS TO THE COLLECTIVE THEORY OF RISK 

4.1 The problems we have discussed in the two preceding sections were 
first studied in a systematic manner by Filip Lundberg at the beginning 
of this century. Lundberg's ideas are usually referred to as the "collective 
theory of risk." This name seems rather unfortunate today, but it appeared 
quite natural 50 years ago, when a term was needed to distinguish Lund- 
berg's radically new approach from the now almost forgotten theory of risk 
developed by actuaries in the 19th century. 

Lundberg attacked the problem in its fullest generality, and this na- 
turally led to a theory of extreme mathematical complexity. Some recent 
papers by Cramer [2] and Kahn [41 give short surveys of the main results 
of the theory and fairly complete bibliographies. 

It appears from these surveys that most work on collective risk theory 
has been concerned with mathematical details rather than the basic ideas 
behind the theory. In this Section we shall apply these ideas to our simple 
model, and try to show that the ideas also are fairly simple when stripped 
of their mathematical superstructure. 

4.2 Let u(S,n) be the probability that a company with initial capital S 
shah be ruined after n periods of operations. 

Using the same methods as in paragraph 2.8 we find that the gener- 
ating function 

c o  

U.s(t) = ~ u(S,n)t" 
Jt=rJ 

satisfies the difference equation 

Us(t) = ptUs~l(O + qtUs-i(t) 
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with the obvious boundary  condition 

u _ , ( t )  = 1 

If  the company ' s  policy is to pay out as dividend any capital in excess 
of Z, we get a second boundary  condition 

U~,+, ( t )  = U z ( t )  

The solution of the difference equation is then 

r, z+' r . f  +' ( r ,  - 1 )  -- r, s+' r~ z+' (r~ - 1) 
U d t )  = r, z÷' (r ,  - 1 )  - r~ z+' (r~ - 1 )  

4.3 For  t = 1 the generating function becomes the probability that the 
company eventually shall be ruined, R ( S , Z ) .  

F r o m  paragraph 2.8 we see that for t = ] we have 

r~ = 1 and re = q-q- 
P 

Inserting these values in the expression for Us( t ) ,  we find 

U.~.(1) = R ( S , Z )  = 1 

This means that the company  is certain to be ruined - sooner or later. 
The result holds for all finite values of S and Z, i.e. regardless of how large 
the initial capital is, and of how high the reserve requirements are set, as 
long as they are finite. 

Our  expression of U s ( t )  can be written 

(r l  - - 1 )  r s+~ rjS+ ~ r~. 2 - ( r ,  - 1 )  
Us( t )  = 

r , - - 1  - - ( r ~  - - 1 )  r ,  

F r o m  paragraph 2.8 it follows that r, > r~, so that as Z -~ m we have 

lim U s ( t )  = r2 s*~ 
Z - +  ae 

For  t = 1 we obtain the probability of ruin 

lim (q) .S+,  
R ( S )  = Z + ~ R ( S , Z )  = 

which has played such an important  part  in the collective risk theory. The 
basic idea is that  the company must  maintain reserves S, which are so large 
that the ruin probability R ( S )  is smaller than a certain acceptable maxi- 
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mum. Should this be impracticable, the ratio q/p must be reduced, either 
by reinsurance arrangements, or by "loading" the premium. 

4.4 The collective risk theory has never found any significant applica- 
tions in practice. The reasons are fairly obvious. Most insurance com- 
panies pay dividends or declare that they would do so if they had suffi- 
cient reserves. They will therefore have little use for a theory which pre- 
supposes that the company has a firm policy of never paying any dividend 
- neither to shareholders nor to policyholders. 

In practice insurance companies follow policies which ultimately 
must lead to bankruptcy. Most actuaries realize this, and accept it. Often 
they add a remark to the effect that it does not really matter if their com- 
pany is virtually certain to go out of business within the next 10,000 years. 
This remark, which really dismisses the whole collective risk theory as use- 
less, also points to a more fruitful formulation of the problem. When 
ruin is certain, like death and taxes, it is natural to ask when it is likely to 
o c c u r .  

This question was first asked by Segerdahl [5], but he has apparently 
not followed up the idea. In this paper we have tried to show that it may 
be possible to create a theory of risk which can be used in practice, if we 
switch our attention from the traditional ruin probability to the time of 
ruin. 

5 .  C O N C L U D I N G  R E M A R K S  

5.l The main purpose of this paper has been to study the objectives which 
insurance companies seek to achieve. If the objectives can be spelled out 
clearly, it will be ,possible to determine the operating policy which is "best" 
or "most efficient" in the company's  pursuit of these objectives. A set of 
objectives may however appear quite reasonable on inspection, but imply 
an operating policy obviously different from the policy followed by any 
insurance company. 

The enthusiastic expert on operations research may then conclude 
that management has got it all wrong, and insist that the policy should be 
changed. On this point the expert is r i g h t - i f  the stated objectives com- 
pletely represent what the managers at the bottom of their hearts want to 
achieve. 

A more mature social scientist may take a different attitude when 
confronted with management decisions which are obviously irrational 
under a stated set of objectives. He may admit the possibility that these 
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decisions are quite rational, but under a set of more subtte objectives than 
the managers have been able to, or bothered to state explicitly. He may be 
right on this point, although he will probably not rule out the possibility 
that managers, like other people, may consistently make foolish decisions. 

5.2 In the paper we have tried to illustrate these points by discussing a 
model which represents a drastic simplification of the real insurance world. 
By this simplification we may have lost, or "assumed away" some aspects 
which are essential to the real problem. 

The methods of difference equations which we used in Section 2 can 
obviously be applied also when the discrete stochastic variable can take 
more than two values, but the mathematics will become very cumbersome 
as the number of possible values increases. In such cases the characteristic 
equation vcill be an algebraic equation of high degree, and may have both 
complex and multiple roots. The function M(Y)  introduced in paragraph 
3.1 will then contain terms of the form Y" and sin Y in addition to the 
terms r r, and may have several local minima. This may clearly mean that 
there is no unique value of Z which maximizes expected dividend pay- 
ments. In such models there may well be room for reinsurance. 

If we consider continuous stochastic variables, the method of differ- 
ence equations will obviously break down. However the problem can 
then be formulated in terms of integral equations, an approach which has 
been explored in another paper [1]. 

5.3 The assumption that a firm seeks to maximize the expected discounted 
value of its dividend payments seems a very natural one. The purpose of 
business is, almost by definition, to make profits, and the earlier the better. 

It should be noted that the discount factor v used in our model does 
not necessarily have anything to do with the market rate of interest. The 
discount factor v < 1 expresses the assumption that an early dividend pay- 
ment is preferred to a later one. Put another way we can say that v < 1 
means that the company looks to first things first, i.e. that it attaches 
greater weight to secure the dividend payment of 1965 .than that of 1970. 

The assumption implies that the firm assigns some value to "staying 
in .business." This value is however equal to the expected value of the 
dividends which the firm will be able to pay during its remaining life. It  
is not unreasonable to assume that some firms, such as insurance com- 
panies, may attach a higher value to "staying alive," and this naturally 
leads us to assume that the expectation of life, i.e. the function D(S,Z) 
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introduced in paragraph 3.6, enters into the objective function of an in- 
surance company.  

5.4 In our model we assumed that the probability p was completely known 
- o r  in the terminology of American a c t u a r i e s -  that p had 100% credi- 
bility. This is probably more unrealistic than any of our simplifying as- 
sumptions. 

In practice p will not be completely known, and the company ' s  esti- 
mate of p may change as experience accumulates. In  this case it is not very 
reasonable to assume, as we did in paragraph 2.3, that the dividend pay- 
ment at the end of period n depends only on the reserves at that  time, i.e. 
that the dividend policy is given by a function of one variable 

s, ,  = s ( S , , )  

The reasonable assumption would be that the whole accumulated 
experience of the company  is taken into account  when a dividend payment  
is considered. This will give us a dividend rule determined by a function 
of the form: 

s,, = s(S,,, S . . . . . . . .  , S , ,  So) 

To some extent credibility theory has been developed apart  f rom the 
main body of actuarial mathematics. It appears however that if we want a 
complete and realistic theory for the management  of insurance companies,  
credibility theory must be brought  in as an essential element. 
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SIZE OF LOSS DISTRIBUTIONS IN WORKMEN'S 

COMPENSATION INSURANCE 

LESTER B. DROPKIN 

This paper was generated in the belief that publication of statistical 
data setting forth actual distributions of incurred loss amounts by size of 
loss would be of general interest, and that such data should be made 
freely available for whatever immediate purpose or use might be made of 
it by others. In the field of workmen's compensation insurance, there have 
been relatively few papers presented to our Society concerned specifically 
with size of loss distributions. Furthermore, such information as has been 
presented has not dealt with the several different type of injury categories 
separately. 

In addition to simply aggregating masses of data to form empirical 
size of loss distributions which may then be used in the context of a par- 
ticular problem area, we are often concerned to try to go beyond the ob- 
served distribution and to ask questions about the theoretical distribution 
underlying the specific data. 

As an illustration of this, take for example, the determination of the 
Non-Serious "D" ratio, one of the steps involved in arriving at the rating 
values of the Workmen's Compensation Experience Rating Plan. Briefly 
stated, the procedure is to array the Non-Serious claims for a recent ex- 
perience period by size, discount them according to the multi-split prin- 
ciple or its equivalent, and then compare the aggregate discounted losses 
with the aggregate undiscounted losses. This process is usually repeated 
each year in connection with, and as part of, a normal annual workmen's 
compensation revision. The Non-Serious "D" ratio used in a particular 
year is thus an empirical figure. The reason for doing this calculation each 
year is, obviously, to keep the rating values o[ the Experience Rating Plan 
on as up-to-date a basis as possible, so that there will be a correspondence 
between the Actual Primary (i.e., discounted) Losses and the Expected 
Primary Losses used in the calculation of experience rating modifications. 

If, as is reasonable, we consider that the observed distribution repre- 
sents the "true" distribution coupled with the effects of a random "dis- 
turbance" term, then simply using an empirically derived "D" ratio as our 
estimate has introduced some error into our calculations. If we had suit- 
able information about the underlying distribution, the possibility of im- 
proving our estimates would be strengthened. 
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The foregoing is merely an illustration of one kind of situation which 
might engender an interest in size of loss distributions and is typical of the 
kind of problem area in which our objective is knowledge about size of 
loss distributions in and for themselves. There is, however, another broad 
area of concern in which our main objective is knowledge about the dis- 
tribution of the total amount of claims during a time interval. Here the 
size of loss distribution is a component  element to be considered in con- 
junction with the claim frequency distribution. 1 One of the main reasons 
that investigations in this area, generally referred to as the mathematical 
theory of risk, have not been pursued on other than a very formal and 
abstract basis, has been the lack of readily available information with re- 
spect to the distribution of loss size. 

The balance of this paper is divided into three sections. First, we de- 
scribe the data and set forth the observed distributions. Secondly, we con- 
sider the question of fitting a curve to the observed distributions, with 
specific attention, in the case of Permanent Disability and Temporary,  
to the log-normal curve. Finally, there are a few summary remarks and 
comments. 

THE DATA:: 

The basic data for this paper is the standard coverage California ex- 
perience of all companies authorized to write workmen's compensation 
insurance in California for Policy Years 1960 and 1961, as reported under 
the Unit Statistical Plan? 

California's Statistical Plan is basically similar to that of the National 
Council on Compensation Insurance, and in common with that Plan, pro- 
vides for identifying each claim as coming under one of the following type 
of injury categories: Death, Permanent Total, Major Permanent Partial, 
Minor Permanent  Partial, Temporary,  or Medical Only. Further, the Plan 

1 The general form of the cumulative distribution function, F(y, t ) ,  of the total 
anaount of claims during a time interval of length t, is given by: 

oo  

F(y , t )  = ~. p , ( t )  • G,,(y) 
o 

where p,,(t) is the probability of the occurrence of n claims; 
G (y )  is the cumulative size of loss distribution; and 
G,,(y) is the n-fold convolution of G (y )  with itself. 

2 Although the analysis, procedures and discussions of the paper are based on data 
reported to the California Inspection Rating Bureau, the manner  in which such data 
has been utilized and any opinions expressed herein are those of the writer and should 
not be taken to reflect the position of the Bureau, its Members,  or its Committees. 

a It should be noted that U.S. L & H experience and pneumonoconiosis  claims 
under a classification which is subject to a pneumonoconiosis surcharge are not in- 
cluded in the basic data of the paper. 
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requires the separate listing of each claim, except that a carrier is per- 
mitted to group together (by Manual classification) all closed Medical 
Only claims on which the incurred medical cost is $500 or less. While 
the Statistical Plan provides for a first, second and third reporting of ex- 
perience, the manner in which such second and third report data are filed 
and processed does not, at present, allow for the tabulation of size of loss 
data on a second or third report basis. Accordingly, the data used here, 
for both Policy Year 1960 and Policy Year 196l,  is on a first report basis, 
i.e., the losses are valued as of 18 months after the inception date of the 
policy. 

In general the incurred loss for a Death or Permanent Disability case 
will include Temporary  indemnity benefit amounts as well as the amounts 
arising out of the Death or Permanent Disability rating itself. Also, the 
size of the incurred losses, as used in this paper, represents the indemnity 
and medical amounts combined. 

Because not all Medical Only claims are individually listed on the Unit 
Reports, it was not possible to obtain size of loss distributions for this 
particular type of injury. That is, this paper  deals only with claims involv- 
ing some form of indemnity benefit. 

However, it may be of interest to note the corresponding total num- 
ber and total amount of Medical Only claims. For  Policy Year 1960 
there were 639,612 Medical Only claims with a total incurred loss amount 
of $16,160,673; for Policy Year 196:l there were 583,184 claims and a 
total incurred loss amount of $16,456,429. 

The observed size of loss distributions are set forth in Exhibits l 
through 10, as indicated below: 

Policy Year Type of Injury Exhibit Number 

1960 Death 1 
1961 Death 2 

1960 Permanent Total 3 
1961 Permanent Total 4 

1960 Major Permanent Partial 5 
1961 Major Permanent Partial 6 

1960 Minor Permanent Partial 7 
196/ Minor Permanent Partial 8 

1960 Temporary 9 
1961 Temporary 10 
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Each exhibit shows, for each given incurred loss size interval, the 
actual average loss size as well as the number of claims within the interval. 
(Because of the relatively small number of Permanent Total claims in a 
year, Exhibits 3 and 4 simply list each claim individually.) A column 
showing relative frequencies has not been included in these exhibits be- 
cause they are more usefully displayed in the subsequent exhibits. 

T H E O R E T I C A L  SIZE OF LOSS D I S T R I B U T I O N S  

Death Cases: Even a quite casual comparison of the data for the Death 
cases given in Exhibits 1 and 2 with the data for the other type of injury 
categories will reveal that the form of the distribution for Death cases is 
quite different from the form of the other distributions. Accordingly, the 
procedure followed with respect to the Death type of case was not that 
which was used for the Permanent Disability and Temporary categories. 

Simple histograms were constructed for the Policy Year 1960 and 1961 
Death cases, as shown on Exhibits 11 and 12. The three peaks appear- 
ing on each of these exhibits reflect the provisions of the California Labor  
Code with respect to Death benefits. The Labor  Code provides that there 
shall be benefits as follows: 

a. Burial expenses, up to $600; and 

b. a death benefit to be allowed to the dependents when the employee 
leaves any person dependent upon him for support; in the case of 
total dependency, the benefit is $17,500, except that in the case 
of a surviving widow and one or more dependent minor children 
it is $20,500. 

The three peaks are thus seen to correspond to: the no-dependency death 
case; total dependency other than widow and children; total dependency, 
widow and children. The variation about these three specific benefit 
amounts arises out of several causes, anaong which are: variation in the 
amount of temporary indemnity; variation in the amount of medical; par- 
tial dependency; compromised cases. 

Permanent Disability (Total, Major, Minor) and Temporary Cases: In 
contrast to .the tri-modal distribution of Death cases, the Permanent Dis- 
ability and Temporary  cases exhibit distributions which accord much more 
nearly with simple probability distributions. That  is, histograms for the 
observed Permanent Disability and Temporary  distributions would show 
that they are uni-modal, have a relatively much wider range, have a 
"cocked-hat" shape, and are skewed to the right. 
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The reason for this difference in the nature of the distributions for the 
Death cases on the one hand, and for the Permanent Disability and Tem- 
porary cases on the other, lies in the fact that there are a much larger 
number of significant variables interacting with each other in the Perma- 
nent and Temporary  Disability cases as against the situation in the Death 
cases where the dependency status variable is the prime determinative. 

Previous studies on size of loss distributions for lines of insurance other 
than workmen's compensation have indicated that "for a quite diverse 
variety of types of insurance, the log-normal curve is a reasonably good 
fit.'"' Coupled with this as a reason for focussing on the log-normal curve 
as being the possible theoretical distribution underlying the data, is the fact 
that the log-normal curve is easy to handle in numerical work. Other 
possibilities are referred to in the cited article by Dickerson et al. 

In deciding whether or not the log-normal curve provides a good 
theoretical description of the observed data, several (related) approaches 
can be used. The techniques can conveniently be referred to as being the 
visual, the tabular and the analytical method, respectively. 

Since each of these techniques was used with each of the remaining 
type of injury categories, a brief description of these approaches is given 
next, reserving the discussion of specific results to a subsequent portion of 
the paper. 

As a preliminary, it is of course necessary to convert the observed num- 
ber of claims to relative frequencies and to deal with the logarithm of the 
loss size. 

A good deal of information can often be gained by simply plotting the 
data on a suitable graph and visually judging the result. Accordingly, the 
starting point in considering whether the log-normal described the ob- 
served data was to plot the data on special probability-log paper. The 
horizontal axis on this paper is logarithmic, while the vertical scale is ad- 
justed to reflect the probabilities of the normal curve. This graph paper, 
therefore, has the property that the cumulative distribution function for the 
log-normal appears as a straight line? When the observed cumulative 
frequencies are plotted, the result is, of course, a step-function. However, 
since the number of loss size intervals was fairly large, vertical lines were 
added to the step-function graphs at the saltus for better visual delineation. 

.~ Dickerson, O. D.; Katti, S. K.; and Hofflander, A. E.; "Loss Distributions in Non- 
Life Insurance," The Journal of Insurance, Vol. XXVIH, No. 3, p. 49. 

5 The particular commercial graph paper I used was 3 cycle, ___ 2.05 standard 
deviation units, which was then extended manually to +__ 2.3 standard deviation units. 
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The next step continued the visual approach and brought in the tabu- 
lar. This was to fit a log-normal curve to the observed data and to draw 
the fitted curves on the graphs. 

Sheet l of each of Exhibits 13 through 20 are the graphs and show 
both the step-functions and the fitted log-normal distribution functions. 6 
Sheets 2 et seq. of these exhibits give the particulars in tabular form. 
The tabular information shown is as follows: Loss Size Interval; Observed 
Cumulative Frequency; Theoretical Cumulative Frequency; Absolute Value 
of Difference between Observed and Theoretical Cumulative Frequencies. 
In determining the means and standard deviations the actual average loss 
size within the interval was used. The cumulative frequencies shown cor- 
respond to the upper limit of the interval. 

Having fitted a log-normal curve to the observed data it is possible to 
arrive at a judgment as to the goodness of fit, whether based on a visual 
impression using the graphs, or based on a comparison of the tabular 
values of the observed and fitted frequencies. For many of the particular 
areas of interest, it will be sufficient to stop at this point. The question 
of whether or not there is a significant difference between the observed and 
fitted curves will be conditioned on the requirements of the individual 
problem area under consideration. I t  may be, for example, that the fit 
overall is not too good, yet the fit may be quite good over a limited por- 
tion of the range, or below (or above) a certain point, where, perhaps, our 
special interest may lie. 

On the other hand, there obviously will be times when it is desirable 
to have an analytical or statistical test of the goodness of fit. Perhaps .the 
most widely used such test is the Chi-Square. There is however, another 
statistical test which seems to have many advantages over the Chi-Square 
test. This test, known as the Kolmogorov test, is, like the Chi-Square 
test, concerned with the problem of testing the hypothesis that a variable 
(here, the log of the claim size) has a specified distribution (here, the 
normal) against the alternative that it has some other distribution. How- 
ever, while the Chi-Square test function is based on the differences between 
observed and hypothetical frequencies within cells, the Kolmogorov test is 
based on the observed and hypothetical cumulative distributions. 

The test function in the Kolmogorov test is generally designated by D,~ 
and is defined as the maximum of the absolute deviations between the ob- 
served and theoretical cumulative frequencies. That  is, if S,/x) is the ob- 

G Exhibit 14 has Sheets la and lb rather than a Sheet I. Sheet la corresponds to 
Sheet 1 of the other exhibits. The purpose of Sheet lb is explained subsequently. 
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served cumulative relative frequency in a sample of size n corresponding 
to any given x, and F(x)  is the corresponding theoretical frequency, then 7 

D,, ~ m a x  ] F(x)  - -  S,,(x) ] 
x 

The test itself consists of calculating the sample statistic D,, and then 
determining whether D,~ exceeds a critical value D,~. That  is, D,~ is such 
that the following relation holds: 

Prob (D,, "~ D~) ~ 1 - -  
1.36 

- -  - -  In  apply- If we use an c~ ~ .05, it turns out that for n ~ 35, D, a, n ;<-' . 

ing the test at the 95 % level, say, all we need do, therefore, is to calculate 

the statistic D,  and compare  it with the value of 1.3__66 (assuming n ~ 35) .  
n ½ 

1.36 
If D,, is more than n;~ we conclude that the fit is not  sufficiently good 

and we reject the hypothesis that F(x)  correcdy specifies the theoretical 
distribution. 

Although we have not done so in this paper, the critical value D~ can 
also be used to construct  a confidence belt with confidence coefficient 
1 -  o~ about  the observed step-function S , (x ) .  That  is, the two step- 
functions S,,(x) ± D~ give the required belt for F(x).  s 

It was mentioned above that the Kolmogorov test has many advan- 
tages. Among  these is the fact that it does not involve any extensive cal- 
.culations and is easy to use. Another  is that the Kolmogorov test appears 
to be a more powerful test than the Chi-Square test; i.e., for a type 1 error 
of size or, there is a smaller probability of accepting the hypothesis when 
in fact the hypothesis is not  true with the Kolmogorov  test than with the 
Chi-Square test. Also, the Kolmogorov  test can be used with relatively 
small sample sizes. 

A few caveats are, nevertheless, in order. The Kolmogorov test is an 
exact  test only when (i) the data is unclassified, and (ii) the parameters of 

r T e c h n i c a l l y ,  D,, is de f ined  as the  l eas t  u p p e r  b o u n d  of  the  a b s o l u t e  d e v i a t i o n  of  
S.(.r) f r o m  F(x): f r o m  a p r a c t i c a l  v i e w p o i n t  th i s  m e a n s  the  m a x i m u m .  

k 
SFor n > 3 5 ,  D , ,_  

It½ 

T h e  v a l u e s  of  X fo r  s eve ra l  v a l u e s  of  ~z a re  as f o l l o w s :  

o<1 .20 I .10 I .05 I .or 
x I 1.07 I 1.22 I 1.36 [ 1.63 

F o r  n < 35 it is n e c e s s a r y  to l o o k  tip D,, a in a t ab le .  
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the hypothetical distribution are not estimated from the data. However, the 
discrepancy introduced by using grouped data is negligible if the group- 
ing is not too coarse, as we believe is the case here. The second point is 
more important. If  the parameters are estimated from the data, we can 
correct for the effect of this when a Chi-Square test is used by reducing 
the degrees of freedom. Unfortunately the effect of estimating the para- 
meters from the data has not been worked out with respect to the Kolmo- 
gorov test. The recommended procedure is to correct for this effect by 
using a critical value smaller than would otherwise be used. 9 

Specific Results-Permanent Disability and Temporary Cases: Before 
turning to a more detailed consideration of the specific results as set forth 
in Exhibits 13 through 20, mention should be made of one of the prob- 
lems that often arises in dealing with a given body of observed data, viz., 
the possibility that the data has been "contaminated." I t  will, perhaps, 
have been noted that among the Permanent Total cases reported for Policy 
Year 1961 was one case where the incurred loss size was $1,840. Now 
this is certainly an odd looking figure to find among the Permanent Total 
cases and it raises some immediate questions. It  is, of course, possible that 
everything is quite legitimate, that it is truly a P. T. case, correctly entered, 
coded and punched with respect to both type of injury and amount. On 
the other hand, any one of a number of different types of errors could 
have occurred. Should the figure be disregarded? It  could be argued that 
one's theory must be broad enough to encompass all possibilities, includ- 
ing mistakes of one sort or another; that mistakes will occur and that in 
routine handling of data such mistakes will remain unnoticed and uncor- 
rected. This sort of reasoning argues for retaining the figure. One could 
equally argue for dropping it. The answer really depends on one's par- 
ticular purposes in a specific context. Since the purpose of this paper is 
to present information, we have begged the question by including two sets 
of sheets for Exhibit 14. Those sheets marked with an "a" refer to the 
unadjusted data of Exhibit 4, Sheet 1; those marked with a "b"  refer to 
the data excluding the $1,840 case. 

In visually reviewing the graphs it should be noted that the incurred 
loss size is expressed in thousands for the Permanent Total and Major 
Permanent Partial cases; in hundreds for the Minor Permanent Partial 
cases; and in tens for the Temporary  cases. 

u A discuss ion of  the K o l m o g o r o v  test can be found  in Hoel ,  P. G.,  In lroducl ion 
to Mathemat ica l  Slatistics, 3rd ed., Wiley,  pp. 345-349; and  in Keeping ,  E. S., Intro- 
duct ion to Statistical Inference,  Van Nos t rand ,  pp. 256-259.  
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It  will, I think, be generally agreed that the visual impression one gets 
in reviewing the graphs is that the fit is not unacceptable for each of the 
categories and for each of the policy years. However, the answer given by 
the Kolmogorov test of goodness o[ fit is somewhat different. 

Exhibit 21 sets forth the pertinent information for each of the types 
of injury, for each of Policy Years 1960 and 1961. Shown on this exhibit 
are the following: Number  of Cases (n); the parameters used in fitting a 
normal curve to the logarithms of the loss sizes, i.e., the mean and standard 
deviation; 1° the sample statistics D,,; the corresponding critical values D;°S; 
the result of applying the Kolmogorov test, i.e., accept or reject the hypo- 
thesis that the logarithm of the claim size has a normal distribution. 

The result of applying the Kolmogorov test at the 95% level, as shown 
on Exhibit 21, is a rejection of the hypothesis for the Major, Minor and 
Temporary  categories. The fit would appear to be acceptably good for the 
Permanent Total category. However, in view of the remarks above with 
regard to estimating parameters from the data one should perhaps say that 
the fit is just acceptable for the Permanent Total category. 

The different conclusions reached by the visual and analytical ap- 
proaches are only apparent and can be resolved by remembering two facts. 
The first is that the vertical scale on the graphs is not linear. Therefore, for 
example, if two given vertical distances are equal, they will not, in general, 
represent equal portions of the total frequency. That is, one must adjust 
his visual impressions to the vertical scale. Secondly, the graphs cannot 
emphasize the dependence of a goodness of fit test on the number in the 
sample. Thus, for example, while the value of D,, for Temporary  for 1960 
is much smaller than the value of D,, for Permanent Total for 196l (some- 
thing which is ascertainable from the graphs or tables and to be expected given 
the much larger number of Temporary cases) the graphs or tables by them- 
selves cannot indicate whether the drop in the value of D,, is commensurate 

10 The mean, variance and skewness of the corresponding log-normal curves can 
be found as follows (assuming logs to base 10 were used in the transformation): 
If ~x and /~6 stand for the mean and standard deviation as shown on Exhibit 21, then 
the mean and variance (g and ~'-') of the log-normal is given by 

= exp [ ~__+ B__&__] 
/ c 2c ~ J 

o-. o = ~a TI2 

w h e r e  c = log  e = .43429,  

B 
a n d  ~-~ = exp ~ - -  I .  

T h e  s k e w n e s s  is g iven  by  ( , a  + 3~)  
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with the increase in the number of cases. This, of course, is the point and 
purpose of a "critical value" in an analytical or statistical test. 

One additional fact seems to be worthy of specific recognition. Many 
of the actions and decisions of an Actuary are predicated, explicitly or 
implicitly, on the assumption that a distribution observed to exist in some 
past period will continue to be the appropriate distribution in a future 
period. It is therefore of some interest to note that for each of the type of 
injury categories, the shape of the observed distribution for Policy Year 
1961 is basically the same as that for Policy Year 1960. 

S U M M A R Y  

The size of loss data for the various type of injury categories normally 
recognized in workmen's compensation insurance has been presented in 
some detail in accordance with the general objective of making available 
factual material which can then be used in connection with consideration 
of problems relating to ratemaking, individual risk rating plans, reinsurance 
and other more specific areas of interest. 

The distribution of Death cases has been seen to be directly con- 
ditioned by the dependency status variable and the concomitant statutory 
benefit provisions. Based on the Kolmogorov goodness of fit test at the 
95% level, the log-normal distribution does not seem to provide an exact 
description of the Permanent Disability and Temporary cases, with the 
possible exception of Permanent Total. Nevertheless, the fact that the log- 
normal distribution is relatively easy to handle may dictate its use in many 
a r e a s .  

It should again be noted .that, while we may not be able to specify 
exactly what hypothetical distribution underlies an observed distribution, 
it is still possible to utilize a critical value to construct a confidence belt 
about the observed distribution, and thereby obtain useful quantitative 
answers. 

The data set forth in this paper, and the specific results described, 
reflect the experience of two specific years for a specific state. It would 
clearly be of great value if similar analyses were made of other bodies of data. 

I should like to conclude this paper with the following observation: It 
may be possible to conclude, after a sufficient number of studies, that some 
given probability function adequately describes the distribution of losses 
by size. This would be a major achievement. Nevertheless, such a step 
should be considered as merely a preliminary to the ultimate construction 
of an appropriate model. 



toss Size 
Interval  

0 
500 

1,000 
!,500 
2,000 
2,500 
3,000 
3,500 
4,000 
4,500 
5,000 
5,500 
6,000 
6,500 
7,000 
7,500 
8,000 
8,500 
9,000 
9,500 
10,000 
10,500 
11,000 
11,500 
12,000 
12,500 
13,000 
~3,500 

- 499 
- 999 
- 1,499 
- 1,999 
- 2,499 
- 2,999 
- 3,499 
- " 3,999 
- 4,499 
- 4,999 
- 5,499 
- 5,999 
- 6,499 
- 6,999 
- 7,499 
- 7,999 
- 8,499 
- 8,999 
- 9,499 
- 9,999 
- 10,499 
- 10,999 
I 11,499 
- 11,999 
- 12,499 
- 12,999 
- 13,499 
- 13,999 

Number of 
Cases 

15 
39 
14 
II 
6 
4 
6 
I 

11 
2 
9 
4 

7 
2 

3 
9 
4 

5 
4 
2 

14 
8 

5 
2 
I 

2 
4 
I 

CALIFORNIA WORI~EN'S COHPENSATION 
DISTRIBUTION OF LOSSES FOR DEATH CASES 

BY TOTAL LOSS SIZE 

Pol icy Year 1960 - 1st Reports 

Average 
Loss Size 

Loss Size 
Interval  

271.53 
647.28 

1,133.71 
1,744.73 
2,151.00 
2,594.25 
3,115.00 
3,764.00 
4,190.09 
4,875.00 
5,036.89 
5,625.00 
6,208.71 
6,645.00 
7,269.33 
7,638.00 
8,172.75 
8,585.40 
9,144.25 
9,700.00 
10,077.14 
I0,809.38 
11,170.80 
11,585.OO 
12,0OO.00 
12,525.00 
13,o9o.75 
13,5oo.oo 

14,000 - 14,499 
14,500 - 14,999 
15,000 - 15,499 
15,500 - 15,999 
16,o00 - 16,499 
16,50o - 16,999 
17,00o - 17,499 
17,5o0 - 17,999 
18,000 - 18,499 
18,500 - 18,999 
I%000 - 19,499 
19,500 - 19,999 
20,000 - 20,499 
20,500 - 20,999 
21,000 - 21,499 
21,500 - 21,999 
22,000 - 22,499 
22,500 - 22,999 
23,o00 - 23,499 
23,500 - 23,999 
24,000 - 24,499 
25,000 - 25,499 
25,500 - 2 5 , 9 9 9  

26,500 - 26,999 

o - 26,999 

Number of 
Cases 

4 
4 
6 
1 
2 
I 

8 
1o 
83 
19 
13 
13 
9 

IS 
188 
24 
11 
8 
6 
5 
2 
1 
3 
I 

632 

E x h i b i t  N o .  1 

Average 
Loss Size 

14,200.00 
14,500.00 
15,035.83 
15,637.0o 
16,062.50 
16,682.00 
17,1t~.5o 
17,73o.00 
18,197.81 
18,643.79 
19,173.69 
19,698.46 
20,212.33 
20,765.13 
21,176.41 
21,690.75 
22,240.09 
22,825.50 
23,237.67 
23,635.80 
24,182.50 
25,200.00 
25,712.00 
26,630.00 

15,401.03 

I-.) o 



Loss Size 
In terva l  

o -  499 
5oo - 999 

1,ooo - 1,499 
1,5oo - 1,999 
2,000 - 2,499 
2,500 - 2,999 
3,000 - 3,499 
3,5OO - 3,999 
4,OOO- 4,499 
4,500 - 4,999 
5,000 - 5,499 
5,500 - 5,999 
6 , 0 0 0 -  6,499 
6 , 5 0 0 -  6,999 
7,000 - 7,499 
7,500 - 7,999 
8 , 0 0 0 -  8,499 
8,500 - 8,999 
9 , 0 0 0 -  9,499 
9 ,5OO-  9,999 
I0,000 - 10,499 
10,500 -. I0,999 
11,000- 11,499 
11,500 - 11,999 
12,000 - I2,499 
12,5OO - 12,999 
13,O00 - 13,499 
13,50o - 13,999 
I4,500 - 14,999 
15,000- 15,499 
15,500 - 15,999 

Number of 
Cases 

16 
46 
13 
8 

11 
13 
7 
8 
7 
9 

22 
5 
3 
4 
3 

12 
11 
3 
6 
5 
9 

16 
5 
4 
5 
4 
2 
5 
4 
9 
4 

CALIFORNIA WORKMEN'S COMPENSATION 
DISTRIBUTION OF LOSSES FOR DEATH CASES 

BY TOTAL LOSS SIZE 

Pol icy Year 1961 - 1st Reports 

Average 
Loss Size 

Loss Size 
In terva l  

312.50 
644.70 

1,188.15 
1,646.13 
2,145.73 
2,656.69 
3,169.43 
3,590.63 
4,269.71 
4,660.44 
5,085.05 
5,592.80 
6,205.33 
6,762.25 
7,o93.67 
7,558.75 
8,138.36 
8,670.00 
9,079.17 
9,726.8o 
I0,I17.11 
10,624.44 
I I ,124.80 
11,661.25 
12,144.40 
12,647.50 
13,125.00 
13,729.80 
14,691.50 
15,021.11 
15.759.50 

16,o00 - 16,499 
16,5o0 - 16,999 
17,ooo - 17,499 
17,5OO - 17,999 
18,ooo - 18,499 
18,5oo - 18,999 
19,ooo - 19,499 
19,500 - 19,999 
20,000 - 20,499 
20,5oo - 20,999 
21,000 - Zl ,499 
21,500 - 21,999 
22,000 - 22,499 
22,500 - 22,999 
23,000 - 23,499 
23,500 - 23,999 
24,000 - 24,499 
24,500 - 24,999 
25,000 - 25,499 
25,500 - 25,999 
26,000 - 26,499 
26,500 - 26,999 
27,000 - 27,499 
28,000 - 28,499 
29,500 - 29,999 
30,500 - 30,999 
34,O00 - 34,499 
37,OO0 - 37,499 
43,OOO - 43,499 
73,o00 - 73,499 

0 - 73,499 

Number of  
Cases 

3 
4 

10 
7 

99 
2O 
12 
12 
12 
11 

213 
33 
14 
-9 

770 

Exhib i t  No. 2 

Average 
Loss Size 

16,200.00 
16,945.75 
17,204.80 
17,662.29 
18,176.63 
18,708.40 
19,188.25 
t9,658.25 
20,279.75 
20,693.45 
21,175.23 
21,64o.24 
22,157.57 
22,636.22 
23,253.60 
23,689,25 
24,352,67 
24,895.00 
25,310.60 
25,765.00 
26,367.00 
26,931.00 
27,254.00 
28,4O0.00 
29,790.00 
30,750.00 
34,000.00 
37,222.00 
43,312.00 
73,090.00 
15,251.35 
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Exhibit  No. 3 

CALIFORNIA WORKMEN'S COMPENSATION 
DISTRIBUTION OF LOSSES FOR PERMANENT TOTAL CASES 

BY TOTAL LOSS SIZE 

Policy Year 1960 - 1st Reports 

Loss Slze 

12,380 
32,499 
39,348 
40,299 
43,624 
44,977 
46,000 
54,825 
55,338 
56,000 
56,001 
58,506 
58,600 
59,673 
62,500 
63,291 
67,206 

Loss Size 

68,391 
69,653 
75,394 
80,000 
86,828 
89,028 
104,500 
lO7,326 
114,514 
118,144 
119,874 
121,200 
125,000 
128,935 
135,844 
139,8~5 
141,564 

Loss Size 

147,563 
147,663 
159,121 
161,415 
164,208 
165,183 
174,404 
179,169 
199,965 
206,511 
280,354 
292p525 

~,955,238 

No, of Cases = 46 
Ave. Loss Size = 107p723 
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Exhibi t  No. 4 

CALIFORNIA WORKMEN'S COMPENSATION 
DISTRIBUTION OF LOSSES FOR PERMANENT TOTAL CASES 

BY TOTAL LOSS SIZE 

Policy Year 1961 - 1st Reports 

Loss Size 

1,840 
33,300 
46,000 
48,457 
50,247 
53,200 
53,327 
53,653 
55 ooo 
59:371 
62100 
62 522 
63800 
64 588 
64 726 
65,340 
68 874 
70 639 
72,679 
73,391 

Loss Size 

75,000 
75,500 
76,823 
77,711 
79,304 
81,969 
83,000 
83,481 
86,690 
89,000 
93,410 
94,816 
99,187 

100,187 
100,340 
101,090 
101,312 
103,515 
107,493 
I08,485 

Loss Size 

108,637 
109,521 
111,591 
115,547 
132,946 
145,787 
150,000 
152,015 
156,995 
166,644 
172,826 
174,600 
201,460 
213,260 
250,351 
254,494 
331~151 

5,889,192 

No. of Cases = 57 
Ave. Loss Size = 103,319 
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Loss Size 
Interval 

0 - 
400 -  
700 - 
900 - 

1 , 0 0 0  - 

1 , 5 0 0  - 

2,000 - 
2,500 - 
3,000 - 
3,500 - 
4,000 - 
4,500 - 
5,000 - 
5,500 - 
6,000 - 
6,500 - 
7,OOO - 
7,500 - 
8,000 - 

8,500 - 
9,000 - 
9,500 - 

10,000 - 
10,500 - 

11,000 - 

11,500 - 
12,000 - 
12,500 - 
13,000 - 
13,500 - 

99 
499 
799 
999 

1,499 
1,999 
2,499 
2,999 
3,499 
3,999 
4,499 
4,999 
5,499 
5,999 
6,499 
6,999 
7,499 
7,999 
8,499 
8,999 
9,499 
9,999 

10,499 
10,999 
II ,499 
11,999 
12,499 
12,999 
13,499 
13,999 

Number of 
Cases 

6 
1 
3 
2 
2 
1 
5 
3 
3 
8 

14 
8 

22 
46 
67 
92 

112 
141 
153 
157 
182 
173 
196 
15o 
152 
134 
125 
94 

120 
1t3 

CALIFORNIA WORKMEN'S COMPENSATION 
DISTRIBUTION OF LOSSES FOR MAJOR CASES 

BY TOTAL LOSS SIZE 

Policy Year 1960 - 1st Reports 

Average 
Loss Size 

Loss Size 
Interval 

26.17 
436.00 
764.33 
980.50 

1,204.00 
1,950.00 
2.271.00 
2,820.00 
3,267.33 
3,633.0O 
4,143.93 
4,7O6.5O 
5,186.95 
5,708.37 
6,231.33 
6,730.51 
7,218.96 
7,710.26 
8,202.44 
8,717.49 
9,201.43 
9,698.76 

10,176.51 
10,683.21 
11,180.76 
11,678.15 
12,156.67 
12,676.38 
13,165.83 
13,667.52 

14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24i500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 

14,499 
14,999 
15,109 
15,999 
16,499 
16,999 
17,499 
17,999 
18,499 
18,999 
19,499 
19,999 
20,499 
20,999 
21,499 
21,999 
22,499 
22,999 
23,499 
23,999 
24,499 
24,999 
25,499 
25,999 
26,499 
26,999 
27,499 
27,999 
28,499 
28,999 

Number of  
Cases 

87 
65 
86 
71 
51 
57 
45 
40 
45 
31 
31 
31 
34 
17 
23 
19 
23 
16 
17 
15 
15 
4 

21 
7 
6 
6 
4 
2 
7 
7 

Exhibit No. 5 
Sheet 1 

Average 
Loss Size 

14,159.68 
14,656.89 
15,145.59 
15,642.51 
16,111.10 
16,684.53 
17,163.53 
17,675.4o 
18,122.18 
18,647.o3 
19,149.1o 
19,638.0o 
2o,095.o3 
20,668.88 
21,112.87 
21,720.26 
22,109.43 
22,632.75 
23,182.82 
23,659.00 
24,104.60 
24,639.50 
25,116.71 
25,593.71 
26,120.17 
26,595.83 
27,111.75 
27,631.0o 
28,125.71 
28,605.71 

t~ 



Loss Slze 
Interval 

29,000 - 29,499 
29,500 - 29,999 
30,000 - 30,499 
30,500 - 30,999 
31,o00 - 31,499 
31,50o - 3t ,999 
32,000 - 32,499 

32,500 - 32.999 

33,000 - 33,499 

33,500 - 33,999 
34,000 - 34,499 
34,500 - 34,999 
35,000 - 35,~99 
36,ooo - 36,499 
36,500 - 36,999 
37,ooo - 37,499 
37,500 - 37,999 
38,500 - 38,999 
39,000 - 39,499 

39,500 - 3%999 

40,500 - 40,999 
41,0oo - 41,499 
42,000 - 42,499 

43,000 - 43,499 

44,000 - 44,499 

45,000 - 45,499 
45,500 - 45,999 
46,500 - 46,999 

48,000 - 48,499 
49,000 - 4%499 
50,000 - 50,499 
50.SO0 - 5O,999 
52.000 - 52,499 
53,000 - 53,499 
54,000 - 54,499 

Number of 
Cases 

Average 
Loss Size 

29,064.00 
29,632.80 
30,112.00 
3o,533.33 
31,16o.oo 
31,617.oo 
32,o18.33 
32,704.00 
33,163.oo 
33,583.75 
34,213.5o 
34,53o.oo 
35,142.oo 
36,178.75 
36,550.o0 
37,033.00 
37,6to.oo 
38,671.oo 
3%490.00 

39,686.00 

40,777.00 
41,~2.00 

42,090.00 
43,300.50 
44,167.00 
45,o79.00 
45,737.67 
46,693.00 
48,130.00 

49,L~0.00 

50,135.33 
50,920.00 
52,140.00 
53,187.oo 
54.162.00 

Loss Size 
Interval 

54,500 - 54,999 
55.50o - 55,999 
56,000 - 56,499 
59,500 - 59,999 
6o,000 - 6o,499 
6O. 5OO - 6o,999 
6 1 , 5 0 0 -  61,999 
64,5O0 - 6b,,999 
65,000 - 65,499 
68,000- 68,499 
71,0oo - 71,499 
71,5O0 - 71,999 
74,5o0 - 7%999 
7 6 , 0 0 0  - 76,499 
77,5oo - 77,999 
88,500- 88,999 

9 0 . 0 0 0 -  90,499 
9 4 , 0 0 0 -  94.499 
9 5 , 0 0 0 -  95,499 
98,000- 98,499 

102,000 - lO2,499 
186,000- 186,499 

0 -  186,499 

Number of 
Cases 

1 
1 
I 
3 
2 
1 
1 
I 
2 
1 
1 
I 
1 

1 

3,271 

Exhibit No. 5 
Sheet 2 

Average 
Loss Size 

54,997.00 
55,516.oo 
56,000.00 
59,853.67 
60,000.00 
60,717.00 
61,656.00 
64,912.00 
65,258.00 
68,344.00 
71,476.00 
71,540.00 
74,772.00 
76,307.00 
77,869.00 
88,811.00 
90,00o.00 
94,00o.00 
95,040.00 
98,428.00 

102,366.00 
186,000.00 

13,172.79 

b~ 



Loss Size 
Interval 

o 
4OO 
700 
900 

1,000 
I, 500 
2,000 
2,500 
3,000 
3,500 
4,000 
4,500 
5,000 
5,500 
6,000 
6,500 
7,000 
7,500 
8,000 
8,5O0 
9,000 
9,500 

10,000 
IO, 50o 
11 ,ooo 
11,5oo 
12,000 
12,500 
13,000 

- 99 
- 499 
- 799 
- 999 
- 1,499 
- 1,999 
- 2,499 
- 2,999 
- 3,499 
- 3,999 
- 4,/499 
- 4,999 
- 5,499 
- 5,999 
- 6,499 
- 6.999 
- 7,499 
- 7,999 
- 8,499 
- 8,999 
- 9,499 
- 9,999 
- 10,499 
- 1 0 , 9 9 9  
- 11,499 
- 11,999 
- 12,499 
o IV.999 
- 13,499 

Number of 
Cases 

3 
2 
1 
1 

2 

2 

2 

2 
I1 
18 
23 
26 
45 
63 

112 
124 
155 
173 
185 
217 
220 
213 
23O 
202 
192 
177 
207 
167 
181 

CALIFORNIA WORKHEN'S COHPENSATION 
DISTRIBUTION OF LOSSES FOR HAJOR CASES 

BY TOTAL tOSS StZE 

Policy Year 1961 - 1st Reports 

Average 
Loss Size 

Loss Size 
Interval 

60.67 
459.00 
700.00 
937.OO 

I,  349.00 
1 , 7 4 9 . 0 0  

2,451.50 
2,678.50 
3,266.18 
3,726.61 
4,188.87 
4,620.62 
5,175.00 
5,728.59 
6,224.45 
6,694.15 
7,205.90 
7,704.00 
8,201.86 
8,681.21 
9,189.52 
9,693.54 

10,184.08 
10,706.73 
11,162.41 
11,687.40 
12,175.69 
12,653.72 
13,159.60 

13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,5oo 
17,000 
17,5oo 
18,000 
I8,500 
19,000 
19,500 
20,000 
20,500 
21,000 
2t,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 

13,999 
14,499 
14,999 
15,499 
15,999 
16,499 
16,999 
17,499 
17,999 
18,499 
18,999 
19,499 
19,999 
20,499 
20,999 
21,499 
21,999 
22,499 
22,999 
23,499 
23,999 
24,499 
24,999 
2%h99 
25,999 
26,499 
26,999 
27,499 
27,999 

Exhibi t  No. 6 
Sheet 1 

Number of Average 
Cases Loss Size 

145 13,670.69 
141 14,174.25 
135 '4,668.33 
133 lS,117.36 
100 16,674.01 
103 16,146.57 
74 16,693.46 
76 17,179.34 
74 17,662.42 
8O 18,175.70 
44 18,664.34 
5O 19,1~7.78 
59 19,684.10 
54 20,118.19 
33 20,657.36 
38 21,183.79 
34 21,673.65 
25 22,102.08 
23 22,705.91 
24 23,177.8~ 
16 23,635.9~ 
20 24,196.55 
17 2~,675.00 
21 25,127.95 
13 25,687.77 
13 26.155.54 
7 26.66~.71 
7 27, I0~. 29 

v3 27,636.54 

N 

o 

o 

© 
z 



LOSS Size 
Interval 

• 2 8 , 0 0 0  m 28,499 
28,500 - 28,999 
29,000 - 29,499 
29,500 - 29,999 
30,0OO - 3o,~99 
30,5OO - 30,999 
31,ooo - 31,499 
31,soo - 31,999 
32,000 - 32,499 
32,5OO - 32,999 
33,000 - 33,~99 
33,500 - 33,999 
34,000 - 34,499 
3%500 - 34,999 
35,000 - 35,499 
35,500 - 35,999 
36,000 - 36,~99 
36,500 - 36,999 
37,000 - 37,499 
38,00o - 38,~59 
38,5OO - 38,999 
39,000 - 39,499 
3%500 - 39,999 
40,000 - hO,hS~ 
~o,500 - ho,999 
~I,0OO - 41,499 
41,5O0 - ~1,999 
42,000 - 42,~99 
42,500 - 42,999 
43,000 - 43,499 
43,500 m ~ 3 , ~  
~,Ooo - 44 ,4~  
45,000 - 45,499 
45,5O0 - 45,559 
46,000 - ~6.4~ 

46,50o m ~ , ~  
47,000 - ~7,499 
47,5oo - ~7,999 
48,000 - ~8,499 
49,5O0 - ~,~ 
50,ooo - 50,499 
SO,SOO - 50,999 

Number of 
Cases 

6 
12 
7 
6 
8 

2 
2 

4 
8 

2 

3 
7 
2 

2 

3 
5 

2 
2 

2 
1 

I 

5 
5 
4 
3 
3 
1 

2 

1 

1 

2 
3 
4 
2 

I 

2 

1 

1 

Average 
Loss Size 

28,054.17 
28,682.83 
29,278.43 
29,777.5O 
30,179.50 
30,750.00 
31,277.50 
31,779.50 
32,305.38 
32,666.50 
33,t56.67 
33,79O.29 
34,24~,.50 
3~,690.OO 
35,252.33 
35,695.4O 
36,115.5O 
36,822.50 
37,233.5O 
38,073.5O 
38,590.00 
39,h62.o0 
39,754.h0 
-~o,193.~0 
40,767.25 
41,137.33 
41,8o0.67 
~2,256.00 
42,865.00 
~3,233.75 
43,83O.O0 
/d~,O00.O0 
45,168.5O 
45,758.67 
46,186.50 
46,679.5O 
47,10B.00 
~7,697.00 
48,o87.o0 
49,739.00 
5O,257.00 
50,527.00 

Loss  S i ze  

Interval  

51,5oo - 51,999 
52,000 - 52,499 
52,500-  52,999 
55,000 - 55,~99 
55,5O0 - 55,999 
56,5O0 - 56,999 
57,000 - 57,499 
57,500 - 57,999 
58,000 - 58,499 
$9 ,000  - $9,h99 
$9.500 - 59,999 
60,000 - 6O,499 
6O,50O- 6O.999 
61 ,500-  61,999 
62 ,000-  62,499 
63 ,000-  63,499 
63,5OO - 63,999 
66,0OO - .66,~99 
67 ,0oo-  67,499 
68 ,500-  68,999 
69 ,500-  69,999 
70,OOO - 70,499 
71,5oo - 71,999 
72,000 - 72,499 
73,000 - 73,499 
75,0oo - 75 ,~9  
76,000 - 76,499 
77,00o - 77,~99 
78,5oo - 78,999 
8 0 , 5 0 0  -- 8 0 , ~  
83,000 - 83,499 
86,500- 86,999 
89 ,000-  89,499 
91 ,500-  91,999 
98 ,000-  98,~99 
99 ,000-  e ~ . ~  

100,000 - I00,4~ 
122,000 - 122,t~9 
174,5Oo - 174,999 
188,000 - 188,499 

0- 188,4~ 

Number of 
Cases 

h,721 

Exhib i t  No. 6 
Sheet 2 

Average 
Loss Size 

$1, S(~. O0 
52,029.00 
52,707.00 
59,237.00 
55,900.00 
56,624. oo 
57,~33.00 
57,596.5O 
58,~0.00 
59,270.00 
5%58! .00 
60,000.00 
60,695.50 
61,659.0o 
62,000. oo 
63,1~.00 
63,858.0O 
66,051.00 
67,340.00 
68,887.00 
69,5OO. O0 
70,238. O0 
71,829.0o 
72,100.00 
73,158.0o 
75,010.50 
76, I00.00 
77,187.5o 
78,757.o0 
80,683.00 
83,472.0o 
86,5O0. O0 
89,167.00 
91,925.00 
98,204.00 
9% t97.00 
I00~404.00 
122,272.00 
174,998.00 
188,418.00 

13,687.67 

N 

O 

t "  

C 
H 

t~ 



Loss Size 
In te rva l  

0 99 
100 - 199 
200 - 299 
300 - 399 
400 - 499 
500 - 599 
600 - 699 
7O0 - 799 
80O - 899 
900 - 999 

1,000 - 1,499 
1,500 - 1,999 
2.000 - 2,499 
2,500 - 2,999 
3,000 - 3,499 
3,500 - 3,999 
4,0O0 - 4,499 
4,500 - 4,999 
5,000 - 5,499 
5,500 - 5,999 
6,000 - 6,499 
6,500 - 6,999 
7,000 - 7,499 
7,500 - 7,999 
8,000 - 8,499 
8,500 - 8,999 
9,000 - 9,499 
9,500 - 9,999 

Number o f  
Cases 

46 
86 
120 
182 
219 
377 
510 
637 
666 
655 

2,762 
2,280 
1,909 
1,549 
1,418 
1,236 
1,052 

845 
738 
610 
566 
420 
365 
285 
217 
165 
139 
118 

CALIFORNIA WORKMEN=S COMPENSATION 
DISTRIBUTION OF LOSSES FOR MINOR CASES 

BY TOTAL LOSS SIZE 

Pol icy Year 1960 - I s t  Reports 

Average 
Loss Size 

Loss Size 
In terva l  

50.04 
150.86 
252.53 
349.75 
445.32 
544.10 
647.37 
745.40 
846.18 
941.02 

1,220.40 
1,713.34 
2,205.07 
2,7O6.84 
3,193.23 
3,695.52 
4,182.15 
4,690.28 
5,189.59 
5,680.56 
6,160.49 
6,661.54 
7,157.25 
7,673.02 
8,143.23 
8,661.25 
9,141.95 
9,643.19 

10,oo0 - IO,499 
io,50o - lO,999 
!1,0oo - 11,499 
11,5oo - !1,999 
12,oo0 - 12,499 
12,500 - 12,999 
13,ooo - 13,499 
13,5oo - 13,999 
14,000 - 14,499 
14,500 - 14,909 
15,000 - 15,999 
16,000 - 16,499 
16,500 - 16,999 
17,000 - 17,999 
18,000 - 18,999 
19,000 - 19,499 
20,500 - 23,499 

0 - 23,499 

Number of  
Cases 

I l i  
64 
5O 
33 
31 
24 
13 
11 
11 
5 
9 
5 
4 
3 
2 
3 
3 

20,554 

Exh ib i t  No. 7 

A v e r a g e  
Loss Size 

10,106.61 
10,685.69 
i1,123.22 
11,638.36 
t2,17o.52 
12,571.33 
13,065.00 
13,656.09 
14,136.18 
14,5o4.oo 
15,116.56 
16,000.00 
16,578.25 
17,273.33 
18,250.00 
19,133.33 
21,983.33 

3,113.o5 

O% 

N 
t~ 

O 
nl 

r" 
O 

~n 
-4 

-4 

u~ 



Loss Size 
In te rva l  

o -  99 
100 - 199 
200 - 299 
3o0 - 399 
400 - 499 
500 - 599 
600 - 699 
700 - 799 
800 - 899 
900 - 999 

1,000 - 1,499 
1,500 - ! ,999 
2,OOO - 2,499 
2,5O0 - 2,999 

3,000 - 3,499 
3,500 - 3,999 
4,000 - 4,499 
4,500 - 4,999 
5,0o0 - 5,499 
5,500 - 5,999 
6 , 0 0 0 -  6,499 
6,500 - 6,999 
7,000 - 7,499 
7,5OO - 7,999 
8,000 - 8,499 
8 , 5 0 0 -  8,999 
9,000 - 9,499 
9,500 - 9,999 

Number of  
Cases 

54 
102 
175 
215 
255 
447 
576 
688 
744 
703 

3,192 
2,685 
2,356 
1,908 
1,687 
1,432 
1,311 
I ,O77 

875 
745 
593 
523 
432 
344 
320 
232 
219 
140 

CALIFORNIA WORK.MEN'S COMPENSATION 
DISTRIBUTION OF LOSSES FOR MINOR CASES 

BY TOTAL LOSS SIZE 

Po l icy  Year 1961 - 1st Reports 

Average 
Loss Size 

Loss Size 
In te rva l  

58.39 
149.22 
253.29 
350.08 
447.61 
545.84 
646.04 

745.10 
843.18 
942.10 

1,212.56 

1,714.55 
2,207.92 
2,707.26 
3,206.31 
3,689.99 
4,187.15 
4,692.27 
5,173.41 
5,684.97 
6,18o.7o 
6,673.59 
7,166.75 
7,672.03 
8,167.oo 
8,675.17 
9,159.14 
9,643.50 

10,000 - 
10,500 - 
11,000 - 
11,500 - 
12,000 - 
12,500 - 
13,000 - 
t3,500 - 
14,000 - 

14,500 - 
15,000 - 
15,500 - 
16,000 - 
16,500 - 
17,o00 - 
17,500 - 
18,000 - 
19,000 - 
20,000 - 
21,000 - 
24,000 - 
25,000 - 
34,000 - 

0 - 

10,499 
10,999 
11,499 
11,999 
12,499 
12,999 
13,499 
13,999 
14,499 
14,999 
15,499 
15,999 
16,499 
16,999 
17,499 
17,999 
18,999 
19,499 
20,999 
22,999 
24,499 
25,999 
35,499 

35,499 

Number of 
Cases 

132 
94 
81 
51 
46 
41 
26 
24 
16 
1o 
14 
6 
5 
5 
9 
5 
4 
2 
2 
3 
2 
3 
2 

24,613 

Exhib i t  No. 8 

Av~¢age 
Loss Size 

10,114.25 
10,642.41 
11,139.68 
11,679.49 
12,171.07 
12,640.80 
13,141.62 
13,686.29 
14,118.75 
14,645.30 
15,178.21 
15,740.67 
16,062.20 
16,616.40 
17,101.67 
17,676.00 
18,475.00 
19,o3o.oo 
20,325. oo 
21,916.67 
2h,250.00 
25,398.33 
34,825.00 

3,228. £+6 
l ,J 



Loss Size 
Interval  

O -  9 
10 - 19 
20 - 29 
30- 39 
40- 49 
50 - 59 
6 o -  69 
70- 79 
8 0 -  89 
9 0 -  99 

lOO - 149 
150 - 199 
200 - 249 
25O - 299 
300 - 349 
350 - 399 
4o0 - ~9 
450 - 499 
5OO - 549 
5.50 - 599 
600 - 649 
65O - 699 
700 - 749 
750 - 799 
800 - 849 
85o - 899 
900 - 949 
95O - 999 

Number of 
Cases 

96 
192 

777 
1,194 
1 , ~ 7  
1,622 
1,681 
1,691 

1,597 
7,003 
5,158 
4,083 
3,110 
2,856 
2,236 
2,025 
1,633 
1,476 
1 , 2 4 5  
1,332 
1,119 
1,090 
1,066 

981 
851 
753 
571 

CALIFORNIA WORKMEN'S COMPENSATION 
DISTRIBUTION OF LOSSES FOR TEMPORARY CASES 

BY TOTAL LOSS SIZE 

Pol icy Year 1960 - 1st Reports 

Average 
Loss Size 

4.93 
15.77 
25.29 
34.97 
~ . 5 7  
54.46 
64.62 
74.50 
84.47 
94.60 

1 2 3 . 3 3  
173.19 
222.39 
272.63 
322.16 
372.52 
420.60 
472.67 
518.81 

~ 72.77 
21.07 

672.04 
720.84 
771.09 
820.56 
871.86 
918.77 
970.18 

Loss Size 
Interval 

1,000 - 1.499 
1,500 - 1,999 
2,000 - 2,499 
2,500 - 2,999 
3,000 - 3,499 
3,500 - 3,999 
4,000 - 4,499 
4,500 - 4,999 
5,000 - 5,499 
5,500 - 5,999 
6,000 - 6,499 
6,500 :- 6,999 
7,ooo - 7,499 
7,5oo - 7,999 
8,000 - 8,499 
8,500 - 8,999 
9,000 - 9,999 

10,000 - 10,999 
11,000 - 12,999 
13,000 - 16,499 
17.000 - 33,999 

o - 3 3 , 9 9 9  

Number of 
Cases 

2,887 
1,092 

634 
405 
264 
176 
133 
88 
78 
62 
38 
21 
33 
20 
21 
13 
7 

14 
7 
6 
7 

55,372 

Exhibi t  No. 9 

Average 
Loss Size 

1,182.26 
1,685.73 
2,146.55 
2,680.94 
3,165.98 
3 , 6 5 5 . 4 9  
4,154.05 
4,648.36 
5,098.14 
5,619.89 
6,088.66 
6,610.71 
7,075.06 
7,636.05 
8,143.29 
8,650.00 
9,657.43 

10,231.29 
I 1,943.43 
14,292.33 
22,634.29 

496.90 

b~ 

N 

0 

t- ' 
0 

0 



Loss Size 
In terva l  

0 - 

10 - 
20 - 
3 0 -  
4 0 -  
5 0 -  
6 0 -  
7 0 -  
8 0 -  
9 0 -  

100 - 

150 - 

200 - 
250 - 

300 - 

3 5 0  - 
400 - 
450 - 
500 - 

550 - 
600 - 

650 - 
700 - 
750 - 
80o - 
850 - 
900 - 
950 - 

9 
19 
29 
39 
49 
59 
69 
79 
89 
99 

149 
199 
249 
299 
349 
399 
449 
499 
549 
599 
649 
699 
749 
799 
849 
899 
949 
999 

Number of 
Cases 

71 
183 
466 
830 

, 2 9 1  

,621 
,830 
,819 
,846 
,757 

7,530 
5,706 
4,421 
3 , ~ 4  
2,979 
2,446 
2,022 

,714 
,634 
, 3 6 1  

,345 
, 1 8 8  

,207 
,163 
,053 
955 
818 
635 

CALIFORNIA WORKMEN'S COMPENSATION 
DISTRIBUTION OF LOSSES FOR TEMPORARY CASES 

BY TOTAL LOSS SIZE 

Pol icy Year 1961 - 1st Reports 

Average 
Loss Size 

Loss Size 
in te rva l  

5.99 
14.90 
25.10 
34.69 
44.76 
54.59 
64.38 
74.46 
84,44 
94.52 

123.03 
172.55 
222.86 
272.94 
321.73 
372.72 
421.44 
472.O0 
520.62 
571.50 
621.14 
672.58 
721.48 
770.84 
820.35 
872.93 
915.45 
97o.61 

1,ooo - 1,499 
1,500 - 1,999 
2,000 - 2,499 
2,500 - 2,999 
3,ooo - 3,499 
3,5o0 - 3,999 
h,O00 - 4,499 
4,5OO - 4,999 
5,000 - 5,499 
5,500 - %999 
6,OOO - 6,499 
6,500 - 6,999 
7,OOO - 7,499 
7,500 - 7,999 
8,0OO - 8,499 
8,500 - 8,999 
9,OOO - 9,499 
9,500 - 9,999 

10,000 - 10,499 
!o,5oo - lO,999 
11,000 - 11,999 
12,000 ~ 12,999 
13,000 - 14,999 
15,000 - 20,499 

o - 20,499 

Exh ib i t  No. 10 

Number of 
Cases 

3,333 
1,273 

729 
433 
330 
216 
174 
121 
94 
66 
51 
38 
25 
25 
24 
19 
11 
12 
11 
8 

11 
8 
6 
5 

60,398 

Average 
Loss Size 

1,173.53 
1,663.31 
2,177.04 
2,582.25 
3,137.o5 
3,663.19 
4, 133.39 
4,675.05 
5,123.88 
5,639.88 
6, 158.59 
6,660.2& 
7 , 1 o 1 . ~  
7,650.12 
8,076.04 
8,618.16 
9,173.73 
9,627.92 

lO,O95.45 
lO,695.50 
11,2.18.64 
12,410.50 

13,500.00 
17,230.00 

513.80 
I,J 

kO 



220 SIZE OF LOSS DISTRIBUTIONS 

DEATH - 1960 

E x h i b i t  11. 

.30 - '~  

.20 -~ 

.10 

.05 

½ 

5 10 15 2o 

,4--- TOTAL LOSS SIZE - ~  
( I n  Thousands) 

25 3O 



SIZE OF LOSS DISTRIBUTIONS 

DEATH - 1961 

221 

Exhib i t  12. 

. 30~  

.20-~ 

.10-~ 

,05 

0--~ 

0 
t t t 
5 10 15 

+ + + 
20 25 3o 

TOTAL LOSS S1ZE - ~  
~ln Thous~nds~) 

35 



.99~ 

.98~ 

.95 -~ 

.90~ 

.8o-,- 

.70 

.60 -~  

.50~ 

• 40 

.30-,P 

.20--*~ 

.10 --~ 

.05- -~  

.02 

.01 - -~  

1 

PERHANENT TOTAL - 1960 
E x h i b i t  13 

Sheet I 

3 4 5 6 7 8 9 1 o  20 5 0  100 
INCURRED LOSS SIZE 

( I n  Thousands) 

f 
5oo 

f 
1000 



( i)  

Loss Size. 

PERMANENT TOTAL - 1960 

(2) (3) (4) 
Absolute 

Cumulative Frequency Difference 
Observed Theoretical (2)-(3) 

12,380 .0217 .0007 .0210 
32,499 .0435 .O495 .0060 
39,348 .0652 .o9oi .0249 
40,299 .0870 .0968 .0098 
43,624 .1087 .1190 .0103 
44,977 .13o4 .1292 .0012 
/46,000 .1522 .1379 .o143 
54,825 .1739 .2090 .o351 
55,338 .1957 .2148 .0191 
56,000 ;2174 .2206 .0032 
56,001 .2391 .2206 .0185 
58,506 .2609 .2420 .0189 
58,600 .2826 .2420 .0406 
59,673 .3043 .2514 .0529 
62,500 .3261 .2743 .0518 
63,291 .3478 .2810 .0668 
67,206 .3696 .3156 .0540 
68,391 .3913 .3264 .0649 
69,653 .4130 .3372 .0758 
75,394 .4348 .3859 .0489 
80,000 .4565 .4207 .0358 
86,828 .4783 .4721 .0062 
89,028 .50o0 .488o .0120 

Exhibit 13 
Sheet 2 

(1) (2) (3) (4) 
Absolute 

Cumulative Frequency Difference 
Loss Size Observed Theoretical (2)-(3) 

.5217 .5910 .0693 

.5435 .6064 .0629 

.5652 .6480 .0828 

.5870 .6664 .0794 

.6o87 .6736 .o649 

.6304 .68o8 .0504 

.6522 .6985 .0483 

.6739 .7157 .o418 

.6957 .7422 .0465 

.7174 .7580 .0406 

.7391 .7642 .0251 

.70o9 .7852 .0243 

.7826 .7852 .0026 

.8043 .8186 .0143 

.8261 .8238 .0023 

.8478 .8315 .0163 

.8696 .834o .o356 

.8913 .8554 .o359 

.9130 .8643 .o487 

.9348 .8997 .o351 

.9565 .9082 .0483 

.9783 .9656 .0127 
1.0000 .9706 .0294 

104,500 
107,~26 
114,514 
118,144 
119,874 
121,200 
125,000 
128,985 
135,844 
139,845 
141,564 
147,563 
147,663 
159 121 
161 415 
164 208 
165 183 
174 4o4 
179 169 
199 965 
206,511 
280,354 
292,525 

N 

0 

r" 
0 

0 
Z 



.99 

.98 - ~  

• 95 -,,. 

.90 

.80 

.70 

.60 

.5;0 -~ 

. I4.0 .-i,. 

.30 -~ 

.20 -.m,- 

. 1 0  --D. 

.05 --~ 

.02 

.01 

PERMANENT TOTAL - 1961 

+ 
5 

+++++ 
67 8 9 1 0  

+ + + 
20 50 100 

4 INCURRED LOSS SIZE • 
( I n  Thousands) 

E x h i b i t  14 

+ 
50o 

b~ 
b ~  

N 

0 

i.~ 

.--t 

+ 
1000 



(!) 

Loss Size 

1,840 
33,300 
;46,000 
48,457 
50,247 
53,200 
53,327 
53,653 
55,000 
59,371 
62,100 
62,522 
63,800 
64,588 
64,726 
65,34o 
68,874 
70,639 
72,679 
73,391 
75,000 
75,500 
76,823 
77,711 
79,304 
81,969 
83,000 
83,481 
86,690 

(2) 
Cumu i a t Ive 

Observed 

.o175 

.0351 

.0526 

.0702 

.0877 
• 1053 
.1228 
.1404 
.1579 
.1754 
.1930 
.2105 
.2281 
.2456 
.2632 
.2807 
.2982 
.3158 
°3333 
.3509 
.3684 
• 3860 
.4035 
.4211 
.4386 
.4561 
.4737 
. / ~ 1 2  
.5088 

(3) 
Frequency 

Theoret I cal 

.0000 

.0838 

.1788 

.2005 

.2148 

.2389 

.242O 

.2420 

.25~ 

.2912 

.3121 

.3156 

.3264 

.3336 

.3336 

.3409 

.3669 

.3821 

.3974 

.4o13 

.4168 

.42o7 

.4286 

.4364 

.~-~83 

.4721 

.4761 
,496o 

PERMANENT TOTAL - 1961 

(4) 
Absolute 

Oi fference 
(2)-(3) 

.OI75 

.O487 
• 1262 
.1303 
,1271 
,1336 
.1192 
.1016 
.0967 
.1158 
.1191 
.I051 
.0983 
.o88o 
.o7oh 
.0602 
.0687 
,0663 
.0641 
.o5o4 
°0484 
,o347 
.O251 
.o153 
.0o97 
.0080 
oO016 
,0151 
.0128 

( l) 

Loss Size 

89,000 
93,410 
94,816 
99,187 

lO0 187 
100 34o 
1oi 090 
101 312 
lO3 515 
lO7 493 
lO8 485 
lO8 637 
IO9 521 
III 591 
115,547 
132,946 
145,787 
I~,000 
152,015 
156,995 
166,644 
172,826 
174,600 
201,460 
213,260 
250,351 
254,494 
331,151 

Exhibit 14 
Sheet 2a 

(2) (3) (4) 
Absolute 

Cumulative Frequency Difference 
Observed Theoretical (2)-(3) 

.5263 .5120 .0143 

.5439 .5398 .oo41 

.5614 .5478 .0136 

.5789 .5753 .0036 

.5965 .5793 .0172 

.6140 .5793 .0347 

.6316 .5832 .o484 

.6491 .5871 .0620 

.6667 .5987 .o68o 

.6842 .6179 .o663 

.7o18 .6255 .o763 

.7193 .6255 .0938 

.7368 .6293 .lO75 

.754~ .6406 .1138 

.7719 .6591 .1128 
,7895 .7291 .0604 
.807o .7704 .0366 
.8246 .7823 .0423. 
.8421 .7881 .o54o 
.8596 .8023 .0573 
.8772 .8238 .0534 
.8947 .8389 .0558 
.9123 .8413 .0710 
.9298 .8869 .0429 
.9474 .9015 .0459 
.9649 .9357 .0292 
.9825 .9382 .0443 

1.0000 ,9726 .0274 

_= 
N 

O == 

;= 

5 

t ~  
bJ 
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PERMANENT TOTAL - I961 Exhibit 14 
__~heet Ib 

3 4 S 6 7 8 9 1 0  20 SO 100 
4 INCURRED LOSS SIZE 

( I n  Thousands)  

500 1000 



(!) 

Loss Size 

33,300 
46,000 
48,457 
50,247 
53,200 
53,327 
53,653 
55,000 
59,371 
62,100 
62 ,522  
63,80O 
64,588 
64,726 
65,340 
68,874 
70,639 
72,679 
73,391 
75,000 
75,50O 
76,823 
77,711 
79,304 
81,969 
83,000 
83,481 
86,690 

(2) 
Cumulative 

Observed 

.0179 

.o357 

.o536 

.o714 

.o893 

.lO71 

.1250 

.1429 

.16o7 

.1786 

.1964 

.2143 

.2321 

.2500 

.2679 

.2857 

.3036 

.3214 

.3393 

.3571 

.3750 

.3929 

.41o7 

.4286 

.¢~64 

.4643 
,4821 
• 50 oo 

(3) 
Frequency 

Theoretical 

.o143 

.o668 

.o823 

.o951 

.117o 

.!!7o 

.1210 

.1314 

.1685 
• 1949 
.1977 
.2090 
.2177 
.2177 
.2236 
.2611 
.2776 
.2981 
.3o5o 
.3228 
.3264 
.3405 
.3483 
.3669 
.3936 
.4013 
.4052 
.4364 

PERHANENT TOTAL - 1961 

(4) 
Absolute 
Dl f ference 

(2) -(3) 

(i) 

Loss S i ze 

.o036 

.0311 

.0287 

.0237 
,0277 
.0095 
.0040 
•o115 
.oo78 
.0163 
.0013 
•0053 
.01td~ 
.0323 
.0443 
.0246 
.0260 
.0233 
.0343 
,O343 
.0486 
.0520 
.0624 
.o617 
.o528 
.0630 
.0769 
°0636 

89,000 
93,410 
94,816 
99,187 

100,187 
100,340 
101,090 
101,312 
103,.515 
107,493 
lo8,Q35 
lO8,637 
109,521 
111,591 
115,547 
132,91~ 
145,787 
150,000 

152,015 
156,995 
! 66, 
172,826 
174,600 
201,460 
213,260 
250,351 
254,494 
331,151 

(2) 
Cumulative 

Observed 

.5179 

.5357 

.5536 

.5714 

.5893 
..6o71 
,•6250 
.6429 
.66o7 
.6786 
.6964 
.7143 
.7321 
•75O0 
• 7679 
.7857 
.8036 
.8214 
.8393 
.8571 
.875o 
.8529 
.9107 
.9286 
.9464 
.9643 
.9821 

1 .oooo 

(3) 
Frequency 

Theoret I cal 

.46O2 

.50o0 

.512o 

.5517 

.5596 
• 5596 
.5675 
.5714 
.5871 
.6179 
.6255 
.6255 
.6331 
.6480 
.6736 
.7734 
•8289 
.8438 
.8508 
.8665 
.8907 
.9o49 
.9082 
.9Q34 
.96o8 
.9821 
.9834 
.9964 

Exhibi t  14 
Sheet 2b 

(4) 
Absolute 

D I fference 
• (2)-(3) 

.o577 

.0357 

.o416 

.o197 

.o297 

.o475 

.o575 

.o715 

.o736 

.O6O7 

.o709 

.O888 
,0990 
.1020 
•0943 
.0123 
.0253 
.0224 
.0115 
.0094 
.0157 
•0120 
.0025 
.0198 
.o1~ 
.Ol78 
.OOl3 
•o036 

N 

© 

(-  
O 

z 

1",3 
t,J 
",4 



. 9 9 ~  
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.95 

3O 

.8o 
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,01 
f 
1 

MAJOR PEPJC~ENT PARTIAL - 1960 
Exhibit lS 

Sheet I 

f f 
3 4 

f f f t f t  
S 6789'10 

f f t 
20 5 o 100 

m INCURRED LOSS SIZE 
(in Thousands% 

t 
5oo 1000 



(1) 

Loss Size 
In te rva l  

o -  99 
400 - 499 
700 - 799 
900 - 999 

1,000 - 1,499 
i , 5 0 0  - 1 , 9 9 9  
2,000 - 2,499 
2,500 - 2,999 
3,000 - 3,499 
3,500 - 3,999 
4,000 - 4,499 
4,500 - 4,999 
5,000 - 5,499 
5,500 - 5,999 
6,000 - 6,499 
6,500 - 6,999 
7,ooo - 7,499 
7,5oo - 7,999 
8,000 - 8,499 
8,500 - 8,999 
9,ooo - 9,499 
9,5oo - 9,999 

1 o , o o o -  10,499 
10,500 - 10,999 
1 1 , 0 0 0 -  11,499 
1 1 , 5 0 0 -  !1,999 
12,000 - 12,499 
12,500 - 12,999 
13,000- 13,499 
13,500 - 13,999 

(2) 
Cumulative 

Observed 

.0018 

.o021 

.oo31 

.oo37 
•0043 
.0046 
.o061 
.0070 
•0079 
.0104 
.Ol47 
.0171 
.0238 
.o379 
.0584 
.0865 
.1208 
• 1639 
.2106 
.2586 
.3143 
.3672 
.4271 
.4729 
.5194 
• 5604 
.59B6 
.6273 
.6660 
.6986 

(3) 
Frequency 

Theoret ica l  

.0000 

.0000 

.0000 

.0000 

.0001 

.ooo5 
•o019 
.oo53 
.o119 
.0223 
.o37o 
.0563 
.0799 
.1o71 
.t379 
.1711 
.2o61 
• 2426 
.2800 
•3174 
•3546 
.3913 
.427o 
.4618 
.4952 
.5275 
.558o 
•5871 
.6145 
.6406 

RAJOR PERMANENT PARTIAL - 1960 

(4) 
Absolute 

D i f fe rence 
(2) -(3) 

Exh ib i t  15 
Sheet 2 

.0018 

.0021 
•0031 
.0037 
.0042 
.0041 
.0042 
.0017 
.oo~ 
.o i  19 
.o223 
.0392 
.o561 
.0692 
.0795 
.0846 
.0853 
.o787 
.0694 
.o588 
.o403 
.0241 
.O001 
,0111 
.0242 
.0329 
. 0~6  
.0402 
.o495 
.o58o 

(1) (2) (3) (4) 
Absolute 

Loss Size _Cumul@tlve Frequency D i f fe rence  
In terva l  Observed Theoret ica l  (2 ) - (3 )  

14,000 - 14,499 .7252 .6653 .O599 
14,5oo - 14,999 .745o .6883 .o567 
15,ooo - 15,499 .7713 •7099 .o614 
15,5oo - 15,999 .7930 .73Ol .o629 
16,ooo - 16,499 .8o86 . 7 ~ 9  .o597 
16,5oo - 16,999 .826o •7664 •0596 
17,oo0 - 17,499 .8398 .7829 .o569 
17,5oo - 17,999 .852o .7981 .o539 
18,ooo - 18,499 .8658 .8125 .0533 o 
18,500 - 18,999 .8753 .8259 .0494 
19,ooo - 19,499 •8847 .8382 .o465 
1 9 , 5 0 o -  19,999 .89~2 .8497 .o~,5 
ZO,O00 - 20,499 •9046 .8601 .0t~45 
20,500 - 20,999 .9o98 .8701 •0397 
2 1 , 0 0 0  - 21,499 .9168 .8792 ,0376 o 
21,500 - 21,999 .9227 .8879 .03~8 
22,000 - 22,499 .9297 .8957 •0340 
22,500 - 22,999 .9346 .9030 •0316 
23,000 - 23,499 •9398 .9097 .o3o1 
23,500 - 23,999 •91d,~ .9161 .0283 
24,000 - 24,499 .9489 .9219 .o270 
24,500 - 24,999 .9502 •9273 .o229 
25,000 - 25,499 .9566 .9324 .0242 
25,500 - 25,999 .9587 .9371 .0216 
26,000 - 26,499 .9606 .9414 .0192 
26,500 - 26,999 .9624 .9454 •0170 
27,000 - 27,499 .9636 .9492 •0144 
27,500 - 27,999 .9642 .9526 .0116 
28,000 - 28,499 •9664 .9558 .OLO6 
28,500 - 28,999 .9685 .9588 .OO97 



Exhibit 15 
Sheet 3 o 

(I)  

Loss Slze 
Interval 

29,000 
29,500 
30,000 
30,500 
31,000 
31,500 
32,000 
32,500 
33,000 
33,500 
34,00o 
34,500 
35,000 
36,000 
36,500 
37,000 
37,5o0 
38,500 
39,000 
39,500 
hO,500 
41,000 
42,000 
43,000 
/~,000 
45,000 
45,500 
46,500 
48,000 
I~,000 

MAJOR PERHANEk~ PARTIAL - 1960 

(2) (3) (4) 
Absolute 

Cumulative Frequency Difference 
Observed Theoretical (2)-(3) 

(I) 

Loss Slze 
Interval 

(2) 
_Cumu I at Ive 
Observed 

(3) 
Frequency 

Theoret i ca1 

(~) 
Absolute 

DIfference 
(2)-(3) 

2%499 .9691 .9615 .0076 50,00o - 50,499 .99o2 .9974 .oo72 
29,999 .9707 .9642 .0o65 50,500- 50,999 .9905 .997h .0069 
30,499 ,9722 .9665 ,0057 52,000- 52,h99 .9908 .9979 .0o71 
3o,999 .9731 .9688 .oo43 53,000- 53,499 .9917 .9981 .oo64 
31,499 .9737 .9708 ;0029 54,000 - 54,499 .9921 .9983 .0o62 
31,999 .9740 .9728 .OOl2 54,5o0 - 54,999 .9924 .9984 .0060 
32,499 .9749 .9745 ,ooo4 55,50o- 55,999 .9927 .9986 .0059 
32,999 .9758 .9?62 ,0ooh 56,00O - 56,499 .993o .9987 .O057 
33,499 .9768 .97?8 .OOLO 59,5OO - 59,999 .9939 .9991 .O052 
33,999 .978o .9792 .0o12 60,000-  60,499 .9945 .9991 .0046 
34,499 .9786 .98o6 .0o2o 6O,50O- 60,999 .9948 .9992 .004s4 
34,999 .9789 .9818 .o029 61,5oo - 61,999 .9951 .9992 .oo41 
35,499 .98Ol .983o ,oo29 64,500-  64,999 .9954 ,9994 .ooho 
36,499 .9814 .9851 ,oo37 65,ooo-  65,~99 .996o .9995 .oo35 
36,999 .9817 .986o .oo43 66,000-  68,499 .9963 .9996 .0o33 
37,499 .9823 .9869 .OO46 71,oOO - 71,499 .9966 .999? .o031 
37,999 .9826 .9877 .o051 71,5o0 r 71,999 .9969 .9997 .0028 
38,999 .9832 .9892 °0060 74,5oo- 74,999 .9972 .9998 .0o26 
39,499 .9835 ,9898 .oo63 76,O00 - 76,h99 .9976 .9998 .0o22 
39,999 .9838 .99o5 .oo67 77,500 - 77,999 .9979 .9998 .o019 
4o,999 .9850 .9916 .0o66 88,50o - 88,999 .9982 .9999 .0o17 
41,499 .9853 .9921 .0068 90,000 - 90,~J9 .9985 .9999 .o014 
42,h99 .9859 .9931 .0072 94,000-  94,499 .9988 1.0000 .0012 
43,499 .9865 .9939 .0074 95,0O0- 95,499 .9991 1.0000 .OO09 
4h,499 .9872 .9946 .0074 98,000-  98,499 .9994 1.0000 .0006 
45,499 .9875 .9952 .oo77 lO2,OOO- lo2,499 .9997 1.o0o0 .oo09 
45,999 .9884 .9955 .oo71 186,ooo - 186,499 I.OOOO 1.0000 .000o 
46,999 .9887 .9960 .oo73 
~8,499 .989o .9966 .oo76 
49,499 .9893 .997o ,o077 
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MAJOR PERMANENT PARTIAL - 1961 
E x h i b i t  16 
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INCURRED LOSS SIZE ~ 

( In  Thousands) 



(]) 

Loss Size 
I n te rva l  

O -  99 
400 - 499 
700 - 799 
9o0 - 999 

1,000 - 1,499 
1,500 - 1,999 
2,000 - 2,499 
2,500 - 2,999 
3,000 - 3,499 
3,500 - 3,999 
4,000 - 4,499 
4,500 - 4,999 
5,000 - 5,499 
5=500 - 5,999 
6,000 - 6,499 
6,500 - 6,999 
7,000 - 7,499 
7,5OO - 7,999 
8,000 - 8,499 
8,500 - 8,999 
9,000 - 9,499 
9,500 - %999 

10,000 - 10,499 
10,500 - 10,999 
11,000 - 11,499 
11,500 - 11,999 
12,O00 - 12,499 
12,500 - 12,999 
13,0o0 - 13;499 
13,500 - 13,999 
14,000 - 14,499 
14,500 - 14,999 
15,000 - 15,499 
15,500 - ]5,999 
16,000 - 16,499 

MAJOR PERMANENT PARTIAL - 1961 

(2) (3) (4) (1) 
Absolute 

Cumulative Frequency Di f ference Loss Size 
Observed Theoret ica l  (2 ) - (3)  In te rva l  

.0006 .oooo .0006 16,50o - 16,999 

.001o .0000 .OOLO 17,o00 - 17,499 

.0012 .0000 .0012 17,500 - 17,999 

.0014 .0000 .0014 1 8 , 0 0 0 -  18,499 

.0018 .oooo .oo18 18,500 - 18,999 

.0022 .o002 .oo2o 19,000 - 19,499 

.0026 .o0o7 .oo19 19,500 - 19,999 

.0030 .0023 .0007 20,000 - 20,499 

.0053 .0059 .0006 20,500 - 20,999 

.0091 .0123 .0032 21,000 - 21,499 

.0140 .0225 .0085 21,500 - 21,999 

.o195 .o367 .0172 22,000 - 22,499 

.0290 .0554 .0264 22,500 - 22,999 

.0423 .0783 .o36o 23,000 - 23,499 

.o660 .1050 .0390 23,500 - 23,999 

.0923 .1353 .0430 24,000 - 24,499 

.1252 .1683 .0431 24,500 - 24,999 

.]619 .2036 .0417 25,000 - 25,499 

.2012 .2404 .0392 25,500 - 25,999 

.2473 .2781 .0308 26,000 - 26,499 

.2940 .3163 .0223 26,500 - 26,999 

.3392 .3545 .o l53 27,000 - 27,499 

.3880 .3922 .0042 27,500 - 27,999 
• 43O9 .4292 .0017 28,000 - 28,499 
.4717 .4651 .0066 28,500 - 28,999 
• 5093 .4997 .0O96 29,000 - 29,499 
• 5532 .5330 .0202 29,500 - 29,999 
.5887 .5647 .O24O 3O,OO0 - 30,499 
.6271 .5948 .0323 30,500 - 30,999 
.6579 .6234 .0345 31,000 - 31,499 
.6~379 .6503 .0376 31,500 - 31,999 
.7165 .6755 .0410 32,000 - 32',499 
• 7td~7 .6993 .0454 32,5oo - 32,999 
.7659 .7214 . 0 ~ 5  33,oo0 - 33,499 
.7877 .7422 .0455 33,5oo - 33,999 

Exh ib i t  16 
Sheet 2 ~'J tJ 

(2) (3) (4) 
Cumulative Frequency Absolute 

D i f fe rence 
Observed Theoret ical  (2 ) - (3 )  

.8034 .7614 .0420 

.8195 .7795 . o ~ o  

.8352 .7961 .0391 

.8521 .8116 .0405 

.8614 .8260 .0354 

.8720 .8392 .0328 

.88b,5 .8515 .o33o 

.8959 .8629 .0330 

.9029 .8735 .O294 N 

.91O9 .8832 .0277 o 

.9181 .8921 .0200 

.9234 .9004 .0230 

.9283 .9080 .0203 

.9334 .9151 .0183 

.9368 .9215 .OI53 

.9410 .9276 .0134 

. 9 ~ 6  .9331 .0115 

.9490 .9381 .0109 

.9518 .9428 .009o 

.9546 .9472 .0074 

.9561 .9511 .0050 

.9576 .9548 .oo28 

.9604 .9583 .oo21 

.9617 .9613 .0004 

.9642 .9643 .0001 

.9657 .9669 .O012 

.9670 .9694 .0024 

.9687 .9716 .0029 

.9691 .9737 .0046 

.9695 .9757 .0062 

.9703 .9774 .O071 

.9720 .9791 .0071 

.9724 .9806 .0082 
.973o .9820 .0O90 
.9745 .9833 .OO8g 



(1) (2) (3) 

LOSS Size Cumulative Frequency 
Interval  Observed Theoret ical  

34,000 - 34,499 .9749 .9845 
34,5OO - 34,999 .9753 .9856 
35,000 - 35,499 .9759 .9866 
35,500 - 35,999 .9770 .9876 
36,000 - 36,499 .9778 .9885 
36,500 - 36,999 .9782 .9893 
37.000 - 37,ze9 .9786 .99oo 
38,000 - 38,499 .9790 .9913 
38,5O0 - 38,999 .9792 .9920 
39,00o - 39,499 .9794 .9926 
39,500 - ~9,~99 .9805 .9931 
40,000 t~3,499 .9816 .9935 
4o,500 - 40,999 .9824 .9940 
41,000 - 41,499 .9830 .9944 
41,500 - 41,999 .9836 .9948 
42,000 - 42,499 .9838 .9951 
42,500 - 42,999 .9842 .9954 
43,000 - 43,499 .985o .9957 
43,50o - 43,999 .9852 .9960 
44,000 - 44,499 .9854 .9963 
45,000 - 45,499 .9858 .9967 
45,500 - 45,999 .9864 .997o 
46,000 - 46,499 .9872 .9972 
46,500 - 46,999 .9876 .9974 
47,000 - 47,499 .9882 .9975 
47,500 - 47,999 ,989o .9977 
48,000 - 48,499 .9892 .9978 
49,500 - 49,999 .9896 .9982 
50,000 - 50,k99 .9898 .998~ 
50,500 - 50,999 .990o .9985 
51,500 - 51,999 .9902 .9987 
52,000 - 52,499 .9904 .9987 
52,500 - 52,999 .99o8 .5988 
55,000 - 55,499 .9914 .9991 
55,500 - 55,999 .9916 .9992 

HAJOR PERMANENT PARTIAL - 1961 

(4) (I) 
Absolute 

Dif ference Loss Size 
(2)- (3)  Interval  

• .0o96 56,500 - 56,999 
.OLO3 57,000 - 57,499 
.o107 57,500 - 57,999 
.0106 58,000 - 58,499 
.0107 59,000 - 59,499 
.o111 59,500 - 59,999 
.o114 60 ,000 -  5o,189 
.0123 60,500 - 60,999 
.0128 6 1 , 5 o o -  61.999 
.0132 62,000- 62,499 
.0126 63,000- 63,499 
.0119 63,500 63,999 
.0116 66,000 - 66,499 
.0114 67 ,000 -  67,499 
.0112 68,500 - 68,999 
.0113 69,500- 69,999 
.0112 70,000 - 70,499 
.olo7 7i,5o0 - 71,999 
.0108 72,000 - 72,499 
.olo9 73,000 - 73,499 
.olo9 75 ,o00-  75,499 
.olo6 76 ,oo0 -  76,499 
.OLOO 77,000 - 77,499 
.oo98 78,5o0 - 78,999 
.0093 80,500 - 80,999 
.o087 83,000 - 83,499 
.o086 86,500 - 86,999 
.oo86 89,0oo- 89,499 
.0086 91 ,500 -  91,999 
.0085 98,000 - 98,499 
.0085 99,000- 9%/499 
.0083 IO0,O00- 100,499 
.0080 122,000- 122,499 
• 0077 174,500- 174,999 
.0076 188,000- 188,499 

Exhib i t  16 
Sheet 3 

(2) (3) (4) 
Absolute 

Cumulative Frequency 01 f ference 
Observed Theoretical (2) "(31 

.9918 .9993 .0075 

.9920 .9993 .0o73 

.9924 .9994 .0070 

.9926 .9994 .0068 
• 9930 .9995 .0065 
.9932 .9995 .0063 
.9938 .9595 .0057 
.9942 .9995 .oo53 
.9944 .9996 .0052 N 
.9946 .9996 .0050 o 
.9948 .9997 .0o49 -~ 
.9950 .9997 .0047 
.9952 .9998 .oo46 o 
.9954 .9998 .001~ 
• 9956 .9998 .0042 C~ 
.9958 .9998 . o o ~  
.996o .9998 .oo38 ~- 
.9962 .9998 .0036 
.9964 .9998 .0034 

0 .9966 .9999 .0033 z 
.9970 .9999 .0029 
.9972 .9999 .0027 
.9976 .9999 .0023 
.9978 .9999 .0021 
.9980 1 .o0oo .oo2o 
.9982 1.0000 .0018 
.9984 I .oooo .OOl6 
.9986 I .oooo . oo 14 
.9988 I. oooo . oo 12 
.9990 I .oooo .OOLO 
.9992 1 .oooo .ooo8 
.9994 l .oooo .ooo6 
.9996 1 .oooo .OOOh 

t ~  .9998 1.0000 .0002 
1.0000 1.0000 .0000 u~ 
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(1) 

Loss Size 
Interval  

O- 99 
1oo - 199 
200 - 299 
300 - 399 
400 - 499 
500 - 599 
6o0 - 699 
700 - 799 
8 o 0  - 899 
9o0 - 999 

1,000 - 1,499 
1,500 - 1,999 
2 , 0 0 0  - 2 , 4 9 9  
2 , 5 0 0 -  2,999 
3 , 0 0 0 -  3,499 
3,500 - 3,999 
4 , 0 0 0 -  4,499 
4,500- 4,999 
5 , 0 0 0 -  5,499 
5,500 - 5 , 9 9 9  
6,000- 6,499 
6,500 = 6,999 
7 , 0 0 o -  7,499 

MINOR PERHANEHT PARTIAL - 1960 

(2) (3) (4) ( i )  
Absolute 

• Cumulative Frequency Difference Loss Size 
Observed Theoret ical  (2)-(3) In terva l  

.oooi 
°o017 
.O074 
.0183 
.0342 
.0544 
.O779 
.1042 
.1320 
.16o9 
.3o67 
.4364 
.5426 
.6278 
.695o 
.7486 
.7913 
.8259 
.8536 
.8762 
.8948 
.9101 
, 9 2 2 6  

.0022 

.o064 

.0123 

.021 ! 

.0318 

.O5Ol 

.0749 

.1059 

.. 1383 

.1702 

.3046 

.4155 

.5084 

.5837 

.6527 

.7129 

.764o 

.8051 

.8411 

.87o7 

.8983 

.9187 

.9365 

.0021 7,5O0 - 7,999 

.oo47 8,0oo - 8,499 

.0o49 8,500 - 8,999 

.0028 9,000 - 9,499 

.0024 9,500 - 9,999 

.oo43 lO,OOO - lo,499 

.oo3o 10,500 - 10,999 
°0017 11~000 - 11,499 
.OO63 11,500 - 11,999 
.0093 12,000 - 12,499 
.0021 12,500 - 12,999 
.0209 13,000 - 13,499 
.0342 13,500 - 13,999 
.04/+1 14,ooo - 14,499 
.O423 14,500 = 14,~ 
.o357 15,ooo - 15,999 
.0273 16,000 - 16,499 
.0208 16,500 - 16,999 
.0125 17,000 - 17,999 
.0055 18,000 - 18,999 
• 0035 19~000 - 19,499 
.0086 20,500 - 23,499 
.o139 

Exhibi t  17 
Sheet 2 

(2) (3) (4) 
Absolute 

Cumulative Frequency Difference 
Observed. Theoret ical ] (2)-(3) 

°9503 .9333 °017o 
.96o9 .9421 .0188 
°9689 .9497 .o192 
• 9757 .9561 .0196 
.9814 .9614 . o 2 o o  
.9868 .9661 .02o7 
.9899 .9700 .0199 
.9924 .9735 .0186 
.9940 .9765 .0175 
.9955 .9791 .0164 
.9966 .9813 .0153 
.9973 .9833 .o14o 
.9978 .9850 .o128 
.9983 .9865 .0118 
.9986 .9879 .OLO7 
.999o .99oi .oo89 
.9993 .9911 .0082 
.9995 .9919 .oo76 
.9996 .9932 .0o64 
• 9997 . 9 9 4 4  .0053 
.9999 .9949 .0050 

1.o0o0 .9974 .0026 

t ~  
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Exhib i t  18 
Sheet 2 

(i) 

Loss Size 
In terva l  

O -  99 
IO0 - 199 
200 - 259 
300 - 399 
4 0 0  - 499 
500 - 599 
600 - 699 
7oo - 799 
800 - 

900 - 999 
1,000 - 1,499 
1,500 - 1,999 
2,000 - 2,499 
2,500 - 2,999 
3 , 0 0 0 -  3,499 
3,500 - 3,999 
4,ooo - 4,499 
4 , 5 0 0 -  4,999 
5,000 - 5.499 
5,500 - 5,999 
6 , 0 0 0 -  6,499 
6,500- 6,999 
7 , 0 0 0 -  7,499 
7,500 - 7,999 
8 , 0 0 0 -  8,499 
8.500 - 8,999 

(2) (3) (4) 
Absolute 

.Cumu)atlve Frequency Difference 
Observed Theoret ical  (2)-(3) 

. 0 0 2 2  . 0 0 0 0  . 0 0 2 2  

.oo63 .o018 °0045 

.0134 .o073 .oo61 

.0221 .0179 .0042 

.o325 .o332 .0007 

.o5o7 .0526 .oo19 

.0741 .0754 .oo13 

.1021 .!005 .0016 

.1323 .1272 .0051 
,1609 o1551 .0058 
.29o5 .2565 .oo60 
• 3995 .4230 .0235 
.4951 .5278 ;0327 
.5725 .6124 .0399 
.6ho9 .68oo .o391 
.6991 .73h3 .0352 
.7524 .778o .0256 
.7962 .8132 .0170 
.8318 .8420 .0102 
.8621 .8655 .0034 
.8862 .88h9 .0013 
.9074 .9011 .0063 
.9250 .91/46 .0104 
.9390 .9259 .0131 
.9520 .9354 .0166 
.9614 .9h35 .o179 

( I)  (2) (3) (4) 
Absolute 

Loss Size Ctmlulative Frequency Difference 
Interval  Observed Theoret ical (2)-(3) 

9 , 0 0 0 -  9,499 .9703 .9504 .0199 
9,500 - 9,999 .9760 .9564 .0196 

10,000 - 10,499 .9814 .9614 .0200 
I0,50o - 10,999 .9852 .9658 .0194 
11,00o - 11,499 .9885 .9696 .o189 
11,500 - 11,999 .9906 .9725 .0177 
12,000 - 12,499 .9925 .9758 .0167 
12,.5oo - 12,999 .9942 .9783 .0159 
13,o00 - 13,499 .9953 ~98o5 .0148 
13,5oo - 13,999 .9963 .9825 .Ol38 
14,000 - 14,499 .9970 .9842 .0128 
14,500 - 14,999 .9974 .9857 .0117 
15,000 - 15,499 .9980 .9870 .0110 
15,500 - 15,999 .9982 .9883 .0099 
16,000 - 16,499 .9984 .9894 .0090 
16,500 - 16,999 .9986 .9903 .0083 
17,000 - 17,499 .9990 .9911 .0079 
17,500 -17 ,999  .9992 .9919 .0073 
18,000 - 18,999 .9994 .9932 .0062 
19,000 - 19,499 .9995 .9938 .0057 
20,000 - 20,999 .9996 .9952 .00h4 
21,000 - 22,999 .9997 .9965 .0032 
24,000 - 24,499 .9998 .9972 .0026 
25,000 - 25,999 .9999 .9977 .0022 
34,000 - 35,499 1.0000 .9993 .0007 
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(i) (2) (3) 
Cumulative Frequency 

Loss Size 
In terva l  Observed Theoret ica l  

0 - 9 .0017 .0009 
10 - 19 .0052 .0076 
20 - 29 .0132 .0208 
3o - 39 .0272 .o387 
/40 - 49 .0h88 ,0599 
50 - 59 .0756 .o829 
60 - 69 .I049 .1069 
70 - 79 .1353 .1316 
8o - 89 .1658 .1564 
9o - 99 .1946 .1809 

10o - 149 .3211 .2956 
150 - 199 .4143 .3928 
200 - 249 .t~880 .4737 
250 - 299 .5442 .5402 
3oo - 349 .5958 .5960 
350 - 399 .6361 .6428 
400 - ~9 .6727 .6822 
450 - 495 .7022 .7160 
50o - 549 .7289 .7448 
55O - 599 .7513 .7698 
600 - 649 .7754 .7916 
650 - 695 .7956 .8106 
700 - 749 .8153 .8272 
750 - 799 .8345 .8418 
800 - 849 .8523 .8549 

TEMPORARY - 1960 

(4) 
Absolute 

Dif ference 
(2)-(~) 

.oo08 

.0024 
,oo76 
.o115 
.0111 
,0o73 
.0020 
.0037 
.0094 
.oi37 
.o255 
.0215 
.0143 
.00/40 
.0002 
.0067 
.0095 
.0138 
.Ol59 
.Ol85 
.0162 . 
.o150 
.0119 
.0073 
.0026 

( I )  

Loss Size 
In terva l  

850 - 899 
900 - 949 
950 - 999 

1,000 - 1,499 
1,500 - 1,999 
2,000 - 2,499 
2,500 - 2,999 
3,oo0 - 3,499 
3,500 - 3,999 
4,000 - 4,499 
4,500 - 4,999 
5,000 - 5,499 
5,500 - 5,999 
6,000 - 6,495 
6,500 - 6,999 
7,000 - 7,499 
7,500 - 7,999 
8,00o - 8,499 
8,50O - 8,999 
9,0oo - 9,999 

10,000 - lO,999 
11,000 - 12,999 
13,000 - 16,~99 
17,000 - 33,999 

Exh ib i t  19 
Sheet 2 

(2) (3) (4) 
Absolute 

Cumulative Frequency Dif ference 
Observed Theoret ical  (2)-(3) 

.8676 °8665 .o011 

.8812 .8770 .0o42 

.8915 .8863 .0052 

.9437 .9428 .oo09 

.9634 .9673 .oo39 

.9748 .9797 .ooh9 

.9822 .9866 .0044 

.9869 .9908 .0o39 

.9901 .9934 .oo33 

.9925 .9952 .0027 

.9941 .9963 .0022 

.9955 .9972 .0017 

.9966 .9978 .0012 

.9973 .9982 .0009 
• 9977 .9986 .0009 
.9983 .9989 .0006 
.9986 .9991 .0005 
.9950 .9992 .o002 
.9993 .9994 .0001 
.9994 .9995 .0001 
.9956 .9997 .0001 
.9958 .9958 .0o00 
.9999 .9999 .oooo 

1.0000 1.0000 .0000 

t~ 
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(i) 

Loss Size 
In terva l  

(2) 

Cumulative 

Observed 

(3) 
Frequency 

Theoret ica l  

TEMPORARY - 1961 

(4) 
Absolute 

0 i f f e r e n ~  
( 2 )  - ( 3 )  

0 - 9 .o012 .001o .0002 
!0 - 19 .0042 .0078 .0036 
20 - 29 .0119 .02o9 .0090 
30 - 39 .0256 .o387 .o131 
4O - 49 .0470 .0595 .0125 
50 - 59 .0738 .o823 .0085 
6o - 69 .IO41 .IO6O .0019 
70 - 79 .1342 .1303 .0039 
80 - 89  . I ~  . I ~ 7  .0101 
90 - 99 .1939 .1789 .015o 
I00 - 149 .3185 .2919 .0266 
150 - 199 .4129 .3879 .0250 
200 - 249 .4861 .4678 .o183 
250 - 299 .5438 .5341 .0097 
300 - 349 .5931 .5895 .0036 
350 - 399 .6336 .636o .oo24 
4o0 - 449 .6671 .6755 .0084 
450 - 499 .6955 .7093 .0138 
500 - 549 .7226 .7383 .o157 
550 - 599 .7451 .7634 .o!83 
600 - 649 .7674 .7853 .o179 
65o - 699 .7871 .8045 .Ol74 
700 - 749 .8o71 .8214 .Ol43 
750 - 799 .8264 .8364 .oloo 
800 - 849 .8438 .8496 .0058 
850 - 899 .8596 .8614 .0018 

( i )  (2) (3) 
Cumulative Frequency Loss Size 

In terva l  Observed Theoret ical  

Exh ib i t  20 
Sheet 2 

(4) 
Absolute 

Dif ference 
( 2 )  -(3) 

900 - 949 .8731 .872o .OOll 
950 - 999 .8836 .8815 .oo21 

1,000 - 1,499 .9388 .9396 .0008 
1,500 - 1,999 .9599 .9651 .0052 
2,000 - 2,499 .9720 .9781 .0061 
2,500 - 2,999 .9792 .9855 .o063 
3,000 - 3,499 .9847 .9899 .0052 
3,500 - 3,999 .9883 .9928 .0045 
4,000 - 4,499 .9912 .9946 .0034 
4,500 - 4,999 .9932 .9960 .0028 
5,000 - 5,499 .9948 .9968 .0020 
5,50o - 5,999 .9959 .9975 .0016 
6,000 - 6,499 .9967 .9981 .oo14 
6,500 - 6,999 .9973 .9984 .0011 
7,000 - 7,499 .9977 .9987 .o010 
7,500 - 7,999 .9981 .9989 .0008 
8,000 - 8,499 .9985 .9991 .0006 
8,500 - 8,999 .9988 .9993 .0005 
9,000 - 9,499 .999o .9994 .0004 
9,500 - 9,999 .9992 .9995 .0003 

10,0oo - 10,499 .9994 .9995 .0001 
lO,5O0 - lO,999 .9995 .9996 .OO01 
11,000 - 11,999 .9997 .9997 .ooo0 
12,000 - 12,999 .9998 .9998 .0000 
13,00o - 14,999 .9999 .9999 .0000 
15,000 - 20,499 1.0000 1.0000 .0000 

4~ 
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Exhibit 21 

CHARACTERISTICS OF THE 
SIZE OF LOSS DISTRIBUTIONS FOR 

PERHANENT DISABILITY AND TEHPORARY CASES 

Type of 
Injury 

Policy 
Year 

N um ber  
of Standard 

Cases Mean Deviation D .  Dn .0~ 

Result 
of 

K-test 

Permanent 
Total 

1960 46 4.95667 .26967 .083 .201 accept 

1961 - "a" 57 4.93985 .30200 .134 .180 accept 

1961 - "b" 56 4.96976 .20460 ,102 .182 accept 

Major 
1960 3,271 4.06335 .22971 .085 .024 reJect 

1961 4,721 4.07928 .21256 .0~ .020 reJect 

Minor 
1960 20,554 3.35888 .36261 .Old+ .009 reJect 

1961 24,61] 3.37215 .36719 .040 .009 reject 

Temporary 
1960 55,372 2.42763 .47380 .026 .006 reject 

1961 60,398 2.43481 .47759 .OZ7 .006 reJect 

D,, = mxX F ( x )  -- S . (x )  

D,, .°5 = 1.36 + n ½ 
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D I S C U S S I O N  BY R O Y  H. K A L L O P  

Mr. Dropkin is to be congratulated once again for another fine con- 
tribution to the Society. His paper, Size of Loss Distributions in Work- 
men's Compensation Insurance, represents a forward step toward es- 
tablishing an appropriate mathematical model which would adequately 
describe the distribution of losses by size. If such a model is eventually 
established it would be of real value in calculating "D"  ratios, excess loss 
premium factors, the self-rating point in experience rating, and other 
calculations which relate to size of loss. 

The detailed statistics of loss distributions by type of injury which 
were available for California enabled the author to analyze at considerable 
depth the fitting of a curve to observed loss distributions with special 
emphasis on the log-normal curve applied to disability losses. A significant 
achievement in Mr. Dropkin's paper is his use of the Kolmogorov test 
of the goodness of fit. AI.though the test does not share widespread popu- 
larity with the Chi-Square test, it is, nevertheless, a method which is 
relatively simple and appears to be more suitable than the Chi-Square test 
for this particular analysis. 

It  would be most interesting to study the loss distributions of other 
states and compare the results with Mr. Dropkin's analysis in California. 
Unfortunately, we do not have readily available loss distributions by type 
of injury for the states under the National Council jurisdiction but it is 
entirely possible that this type of data may be made available in the near 
future. Before such a study of other states is conducted, however, there 
are some major obstacles that would have to be overcome. 

California has the largest volume of compensation experience and, 
therefore, is an ideal state to analyze since loss distributions can be de- 
veloped consisting of a large number of claims incurred within a relatively 
short period of time. Most of the other states have considerably less 
volume than California and it would be necessary to compile losses over 
a much longer period in order to secure a sufficient number of claims to 
review by type of injury. In fact, a number of states have only a handful 
of permanent total cases each year. This raises serious doubts as to 
whether a mathematical model can be established for permanent total 
loss distributions within a state even over a long period of time. Due to 
noticeable differences in state benefit scales, wage levels, attitudes of 
adjudicating claim bodies, etc., regional or countrywide distributions have 
only limited value. 

Another question arises as to the effect that the changes in state 
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conditions will have on loss distributions during the period under study. 
For example, law amendments obviously cant affect the characteristics of 
a loss distribution. Changes in wage level may also affect the shape of 
the distributional curve because of the maximum and minimum limita- 
tions on workmen's compensation benefits.. A Supreme Court decision 
applicable to a particular type of injury is another factor to be taken 
into account. These changes may not appreciably affect a distribution 
over a short period of time such as Mr. Dropkin has used in his analysis 
of California data, but such changes could significantly affect loss distribu- 
tions over a longer period of time which would be required if other states 
were being reviewed. 

The California Unit Statistical Plan requires that all indemnity cases 
be listed separately regardless of amount. Under the present National 
Council rules, all claims which have a total loss (indemnity and medical 
combined) less than $500 may be lumped together. A good percentage 
of temporary total cases are under $500 and, are reported on a combined 
basis. In addition, there are a number of minor permanent partial cases 
under $500. Hence, loss distributions that might be developed for other 
states would have as its first interval all claims under $500. This means 
that a study of the other states would be useful if we are concerned only 
with the larger loss sizes. This suggests that a mathematical analysis of 
the upper parts of a loss distribution would involve the theory of extreme 
values. This could be a good subject for a future paper. 

Development of losses beyond a first reporting basis can be significant, 
particularly for serious injuries. Unfortunately, Mr. Dropkin's analysis 
had to be confined to first reporting figures, since losses were not available 
on a per-claim basis on a subsequent reporting basis. 

It  is hoped that the problems to be faced in analyzing loss distribu- 
tions for other states can be met with successfully in order that we can 
augment the very fine work that Mr. Dropkin has initiated in California. 

D I S C U S S I O N  B Y  L e R O Y  J. S I M O N  

We all know what to expect when we read a paper by Mr.. Dropkin. 
We expect to get some new ideas, come interesting information and a 
careful, precise and correct presentation which mixes both the practical 
and the theoretical. In his paper, Size of Loss Distributions in Work- 
men's Compensation Insurance, we are not disappointed. The interesting 
information this time comes in the form of a series of ten actual distribu- 
tions of losses in Workmen's  Compensation. One of the significant new 
ideas that we get from the paper is an introduction to the Kolmogorov 
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test. The blending of the theoretical and practical is quite evident in Mr. 
Dropkin's summary at the end of the paper.  Hence, any comments I 
make will be either supplementary to what the author has said or will 
look into areas which are outside of the scope that the author set for him- 
self in the original paper. 

Basic distributions of losses of this sort are fundamental to the Theory 
of Risk. ]f we could have a theory with enough of an empirical basis, 
we could not only have better based "D" ratios but could also find it quite 
helpful in constructing Table M, determining excess of loss factors and 
in establishing S-Points. While the Theory of Risk may not be sufficiently 
advanced in the United States to make its use feasible at this time in the 
construction of Table M, the determination of excess of loss factors is a 
rather straightforward calculation which can be easily demonstrated. 
Exhibit A is a calculation based on policy year 1961 of the excess losses 
over six different levels of loss. It was necesary to assume that the Medi- 
cal Only losses were all less than $I0,000 which is undoubtedly a safe 
assumption. It  is unfortunate that Mr. Dropkin did not include a distribu- 
tion of the Medical Only claims, even though he would have been forced 
to make the first interval extend from 0 to $500. One must be careful 
when referring to these excess of loss factors to recall that the raw data 
is from first reports under the Unit Statistical Plan. This means that some 
of the losses have been evaluated with as little as six months or less (de- 
pending upon individual company processing methods) of elapsed time 
since the accident occurred. The maximum amount of time of evaluation 
would be 18 months. The general tendency is for certain claims to be- 
come more severe as they age and the excess of loss factors are influenced 
markedly by the presence of large losses. One must view these figures 
as minimum indications and recognize that they apply only to California 
in policy year 1961, Extensions beyond this scope can be made, of course, 
subject to the use of sound actuarial judgment. Both curve fitting tech- 
niques and statistical tests of significance could be used in this area to 
smooth out the irregularities in the raw data and to help decide when a set 
of excess of loss factors have need of revision. 

In our experience rating plans in Workmen's  Compensation we at- 
tempt to establish a point at which the insured will become entirely self- 
rated (the S-Point).  Any system for determining S will have a set of con- 
trols which will attempt to minimize any sharp variation from one year 
to the next. One typical technique is to use two or more years of data, 
dropping out the earliest and adding in the latest year each time. Ignoring 
these types of controls, one system in use in the past for determining S was 
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to make it a function of the average Death and Permanent Total loss in 
the state. It  was found that the variations in this statistic were quite violent 
(especially in the smaller states), and a considerable degree of arbitrary 
control had to be imposed upon the result. In an effort to avoid this, 
the National Council on Compensation Insurance went to a function of 
the average Serious case (where Serious cases are Death, Permanent Total 
and Major Permanent Partials). A third method which has been suggested 
by this reviewer is based upon the percentile values of the distribution of 
losses excluding the Medical Only cases. The general reasoning is based 
upon the fact that the S-Point should be located at a point where the 
premium from year to year on risks that are at or above this point will be 
relatively stable. In other words, if the risk is going to have 100% credi- 
bility, he should have a fairly stable premium from one rating period 
to the next. It is also desirable to have S vary from state to state since 
the laws vary on a state basis and, hence, the distribution of losses will 
vary this way also. Finally, S should change if the law within a state 
changes in such a way as to make the loss distribution more "dangerous" 
or less "dangerous." This is another example of the age-old actuarial 
problem of wanting responsiveness to changing conditions, but wanting 
protection from unnecessary random fluctuation. Exhibit B consolidates 
the data from Mr. Dropkin's  paper into a single distribution for each 
policy year. This type of information was used to locate certain percentile 
values. In each case a careful study of the published distributions by type 
of injury was made to establish the percentile value as accurately as pos- 
sible. In actual practice one would use ungrouped data and obviate the 
need for approximation. In Exhibit C we have a comparison of the varia- 
tion from one year to the next in the average Death and Permanent Total 
value, the average Serious case value and each of a number of percentile 
values. We can see from this exhibit that the two average value figures did 
not change much, while each of the percentile values moved up sharply. 
This latter fact indicates that the distribution has become more "dangerous" 
and, hence, there should be an increase in the 100% credibility point. 
Further experimentation along this avenue of approach to establishing the 
S-Point seems worthwhile. 

It is appropriate to point out here that the entire change from 1960 to 
1961 cannot be attributable to random fluctuation since there were two law 
amendments which have an effect upon the two sets of data. The individual 
losses are included in the loss distributions at the incurred cost to the com- 
pany and are unadjusted for the effect of any benefit level changes. Mr. 
Dropkin has written me as follows: 
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"There was a change in benefit level effective September 15, 1961. The 
calculated effect was as follows: 

Type of Injury Effect 

Death 1.005 
P.T. 1.001 
Major 1.007 

Serious 1.006 
Minor 1.011 
Temp. 1.039 

Non-Serious 1.018 
Medical 1.000 

Total 1.009 

It should be noted that the effects listed above are for the indemnity 
portion and the total medical portion separately, while the incurred 
loss size used in the basic distribution represent the indemnity and 
medical amounts combined. Also, effective October 1, 1962, there 
was a change in the Official Minimum Medical Fee Schedule which 
was applicable to all injuries whenever they may have occurred. In 
calculating the effect in this case we considered only new injuries since 
there is no good way to measure the effect on old ones. The calculated 
effect was: 

Indemnity 1.000 
Medical 1.025 
Total 1.008" 

The use of the one-sample Kolmogorov test leads rather naturally to 
the use of the two-sample Kolmogorov test to test the hypothesis that the 
two samples could have been drawn from the same population. HoeP 
does not feel that this test possesses any advantages over other non-para- 
metric methods for dealing with this problem. However, Siegel 2 cites it 
as the most powerful test available for continuous distributions when we 
wish to test for any kind of difference in the two samples. We proceed in 
the two-sample Kolmogorov test by evaluating D,,,,, as the maximum abso- 
lute deviation between the two observed cumulative frequencies that we are 
testing. If SIn(X) and S , (x )  are the two observed cumulative relative fre- 
quencies in the samples of sizes m and n, then 

1 Hoel, Paul G.. Introduction to Mathematical Statistics, Third Edition, John Wiley & 
Sons, Inc., New York, 1962, p. 349. 

-~ Siegel, Sidney, Nonparametric Statistics ]or the Behavioral Sciences, McGraw-Hill 
Book Company, Inc., 1956, p. 157. 



248 SIZE OF LOSS DISTRIBUTIONS 

D .... = max[s , , , (x)- -S , , (x)  1 , ,  

For small samples and when m = n, published tables are available for the 
test of significance. However, when the number of cases exceeds 40 in each 

_ [ m + n  
sample, the critical value can be found by the formula k ~  m-n where k 

is 1.3581 at the 5% level and 1.6276 at the l % ' l e v e l .  The test then 
reduces to comparing the sample value of D ..... against the critical value 
at the level of significance desired. Exhibits D through H set forth the two 
observed cumulative relative frequency distributions and the differences 
necessary to determine D ..... Each of the exhibits has been shortened some- 
what, especially by coarser grouping in the upper tails, but no significant 
information has been omitted. Exhibit E of Permanent Total cases is 
different only because the raw data was set forth for each case separately, 
while all other distributions were presented on a grouped basis. Column 
(5) of Exhibit I sets forth the sample value of D ..... for each of the types 
of loss. Colunms (3) and (4) show the critical values of D ..... at the two 
significance levels most commonly used by statisticians, and column (6) 
shows the conclusion reached on the hypothesis that the two samples came 
from the same population (against the alternative that they came from 
different populations). The rule used is to accept the hypothesis below 
the 5 % level, to reject it above the 1% level and to remain in doubt when 
the sample statistic falls between these two levels. In the case of Temporary 
losses the sample statistic puts us in the doubtful area. With access to the 
entire raw data, it would be well to go back to the interval 650-699 and 
investigate more carefully on a case-by-case basis to determine the true 
maximum value of the statistic D ...... A similar investigation would be made 
in the interval 800-849. This may very well lead to a value in excess of 
.0096 and, thus, lead to rejection of the hypothesis at the 1% level. This 
illustrates one of the problems when dealing with grouped data. If the 
grouping is too coarse, a significant difference between distributions can be 
completely masked. If there is any grouping at all and the test statistic gets 
close to the critical value, the researcher must go back and get more infor- 
mation in order to arrive at his conclusion. This two-tailed Kolmogorov 
two-sample test is appropriate when one wishes to investigate whether the 
distributions come from the same population or not., 

If  we have evidence that one distribution may have arisen from a 
population with a higher (or lower) distribution, the appropriate test would 
be a one-tailed test of significance, In the case we have here we know that 
the policy year 1961 data comes to us with more of the losses subjected to 
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the law with higher benefit levels in it. We may, therefore, wish to test the 
hypothesis that the distribution of policy year 1961 losses is higher than 
the distribution of policy year 1960 losses. This can be done by again 
calculating the sample statistic D,,~,, where D,,~,, is the maximum difference 
between the two observed cumulative relative frequencies in the desired 
direction. From this we calculate 

m n  
X ~ = 4 (D~,,n) ~' m + n 

This time the critical value is the value of Chi-square with two degrees of 
freedom. The values of x ~ are set forth in column (8) of Exhibit I and the 
conclusions with regard to the hypothesis are in column (9). The extremely 
high probability on Death cases (x "° at .99 is .020) makes one suspicious 
that we are testing the wrong hypothesis, and perhaps some other factors 
are at work in addition to law level and random fluctuation. 

In setting forth a few cautions about the use of the one-sample K o l m o -  
gorov test, Mr. Dropkin says that it is exact only when the data is "un- 
classified" (that is, ungrouped). He also cautions us that if parameters 
are estimated from the data, the Kolmogorov test is affected; but it is not 
known exactly what the effect will be. He recommends that to correct 
for this we use a critical value smaller than would otherwise be used. An- 
other way of saying the same thing would be that if a sample statistic leads 
to the rejection of the hypothesis, one could be confident that he was safe 
in rejecting the hypothesis at the given level of significance. However, if 
the sample value leads to accepting the hypothesis by a rather thin mar- 
gin of difference between the sample value and the critical value, one would 
feel a little unsure about accepting the sample at the specified significance 
level if some of the parameters had to be estimated from the sample data. 

Mr. Dropkin opens up the rather interesting area of outliers when he 
discusses the problems with the case evaluated at $1,840 among his 
Permanent Total cases for policy year 1961. With a case that stands out 
as far as this, we can use a rather straightforward approach which is not 
particularly powerful.. If we assume that the sample is, in fact, from a 
lognormal distribution with a mean and standard deviation as set forth in 
Exhibit 21 of the paper, we can quickly calculate that a case such as this 
falls 5.546 standard deviations away from the mean. The probability of 
such a rare event (or one more rare).'occurring in random sampling is 
.00000003. Since we have a sample of 57 cases, the binomial proba- 
bility of an event like this (or one more rare) occurring one or more times 
is: 

1 -- (.99999997) 57 
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This equals .000002 and we would conclude that an event such as this 
in a sample of this size is quite unlikely. There[ore, we would reject the 
hypothesis that this was a true Permanent Total case which arose solely 
due to chance fluctuation. It can be treated as an outlier and justifiably 
excluded from the sample. If the sample were smaller and a rigorous test 
were still needed for the outlier, tables of the critical values of the stu- 
dentized extreme deviate are available. :~ 

This useful and important paper will undoubtedly be referred to many 
times. It will be helpful to have such distributions available for ready ref- 
erence in the solution or approximation of solutions to a number o~ prob- 
lems. The use of distribution-free tests in insurance statistics is bound to 
gain more acceptance as time goes on. Mr. Dropkin's fine description and 
illustration of the Kolmogorov one-sample test will be a handy reference. 
The paper was not only interesting but informative; not only theoretical 
but practical; not only advanced but understandable. It is a fine addi- 
tion to our actuarial literature. 

3 Biometrika Tables [or Statisticians, Volume I, Second Edition, Cambridge Univer- 
sity Press, 1958. 



EXHIBIT A 

Type 

Death 
Permanent Total 
Major 
Minor 
Temporary 
Medical Only 

Total 

All Losses 

$ 11,743,540 
5,889,192 

64,619,490 
79,462,086 
31,032,492 
16,456,429 

209,203,229 

CALIFORNIA WORKMEN'S COMPENSATION 

Policy Year 1961 

Losses in Excess of: 
9101000 ~15t000 @25~000 ~50~000 @I00~000 ~250,000 

5,403,256 2,794,965 111,616 23,090 
5,327,352 5,047,352 4,487,352 3,109,595 

21,012,513 10,369,092 4,148,381 1,182,909 
1,249,416 195,332 20,845 0 

96,703 11,400 0 0 
0 0 0 0 

33,089,240 18,418,141 8,768,194 4,315,594 

0 
1,270,247 

186,092 
0 
0 
0 

1,456,339 

0 
85,996 

0 
0 
0 
0 

85,996 

N 
~n 

© 

a 

,.-t 

Ratio to All Losses .1582 .0880 .0419 .0206 .0070 .0004 
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EXHIBIT B 

CALIFORNIA WORKMEN'S COMPENSATION 
Distribution of All Types 

Policy Year 1960 

Loss Size Interval Number of Cases Sum Up 

0 - 4,999 71,759 79,875 
5,000 - 5,499 847 8,116 
5,500 - 7,999 2,903 7,269 
8,000 - 8,499 395 4,366 
8,500 - 12,999 2,183 3,971 

13,000 2 16,499 675 1,788 
16,500 - 16,999 62 1,113 
17~000 - 33,999 935 1,051 
34,000 - 45,499 35 116 
45,500 - 45,999 3 81 
46,000 - 299,999 78 78 

Policy Year 1961 

0 - 5,499 80,859 90,559 
5,500 - 5,999 879 9,700 
6,000 - 9,499 4,084 8,821 
9,500 - 9,999 370 4,737 

i0,000 - 14,999 2,396 4,367 
15,000 - 20,999 1,140 1,971 
21,000 - 49,999 726 831 
50,000 - 53,652 14 105 

53,653 1 91 
53,327 i 90 

53,328 - 339,999 89 89 

Note: The loss size intervals have been selected to facilitate location 
of the percentile values shown in Exhibit C while reducing the 
length of the exhibit to a minimum. 



EXHIBIT C 

CALIFORNIA WORKMEN"S COMPENSATION 
Some Possible Statistics for Determining the 

Self-Ratlng Point under the Experience Rating Plan 

Average Death and Permanent Total 

Average Serious Case 

Percentiles 
99.9 
99 
98 
95 
90 

Policy Year 1960 Policy. Year 1941 
Case Case 
Number Value Number Value 

-- $213700 -- $213300 

-- $143600 -- $143800 

Change 

-2% 

+1% 

80 $453700 91 $533500 +17% 
799 18,100 906 203300 +12% 

13598 13,700 i~811 163000 +17% 
33994 83470 4~528 9~780 +15% 
7~988 5~080 93056 53870 +16% 

N 

O 

r" 
o 

%n 

t,J 
ta 



EXHIBIT D ~o 

Loss Size Interval 

Cumulative 
Observed Frequency 
1960 1961 

CALIFORNIA ~RKMEN'S COMPENSATION 
Death Cases -- Two Policy Years 

Difference Loss Size Interval 

0 - 499 .0237 .0208 .0029 
500 - 999 .0854 .0805 .0049 

1,000 - i>499 .i076 .0974 .0102 
1,500 - 1,999 .1250 .1078 .0172 
2,000 - 2,499 .1345 .1221 .0124 
2,500 - 2,999 .1408 .1390 .0018 
3,000 - 3,499 .1503 .1481 .0022 
3,500 - 3,999 .1519 .1584 -.0065 
4,000 - 4,499 .1693 .1675 .0018 
4,500 - 4,999 .1725 .1792 -.0067 
5,000 - 5,499 .1867 .2078 -.0211 
5,500 - 5,999 .1930 .2143 -.0213 
6,000 - 6,499 .2041 .2182 -.0141 
6~500 - 6,999 .2073 .2234 -.0161 
7,000 - 7,499 .2120 .2273 -.0153 
7,500 - 73999 .2263 .2429 -.0166 
8,000 - 8,499 .2326 .2571 -.0245 
8,500 - 8,999 .2405 .2610 -.0205 
9,000 - 93499 .2468 .2688 -.0220 
9,500 - 9,999 .2500 .2753 -.0253 

10,000 - 10,499 .2722 .2870 -.0148 
10,500 - 10,999 .2848 .3078 -.0230 
11,000 - 11,499 .2927 .3143 -.0216 
11,500 - 113999 .2959 .3195 -.0236 
12,000 - 12,499 .2975 .3260 -.0285 
12,500 - 12,999 .3006 .3312 -.0306 
13,000 - 13,499 .3070 .3338 -.0268 
13,500 - [3,999 .3085 .3403 -.0318 
14,000 - 14,499 .3149 .3403 -.0254 
14,500 - 14,999 .3212 .3455 -.0243 

Cumulative 
Qbserved Frequency 
1960 1961 Difference 

15,000  - 15 ,499  .3307 .3571 - . 0 2 6 4  
15,300 - 15 ,999  .3323 .3623 - . 0 3 0 0  
16,000 - 16 ,499  .3354 .3662 - . 0 3 0 8  
16,500 - 16 ,999  .3370 .3714 - . 0 3 4 4  
17,000 - 17 ,499 .3~97 .3844 - . 0 3 4 7  
17,500 - 17,999 .3655 .3935 -.0280 O 
18,000 - 18,499 .4968 .5221 -.0253 
183500 - 18,999 .5269 .5481 -.0212 
19,000 - 19,499 .5475 .5636 -.O161 
19,500 - 19,999 .5680 .5792 -.0112 
20,OOO - 20,499 .5823 .5948 -.0125 
20,500 - 20,999 .6060 .6091 -.0031 
21,000  - 2 1 , 4 9 9  .9035 .8857 - . 0 1 7 8  
21,500 - 21,999 .9415 .9286 -.O129 
22,000 - 22,499 .9589 .9468 .O121 
22,500 - 22,999 .9715 .9584 .0131 
23,000 - 23,499 .9810 .9806 .0004 
23,500 - 23,999 .9889 .9885 .0004 
24,000 - 73,499 1.0000 1.0000 .0000 



CALIFORNIA WDRKMEN'S OI~fl~qSATION 
Permanent Total  Cases - Two Policy years 

~la~lve 
Loss S£ze Observed Frequency 

1960 1961 1960 1961 Difference 

* * * * * 

46,000 46,000 .1522 .0526 .0996 
48,457 .0702 .0820 
50,247 .0877 .0645 
53,200 .1053 .0469 
53,327 .1228 .0294 
53,653 .1404 .0118 

54,825 .1739 .0335 
55,000 .1579 .0160 

55,338 .1957 .0378 
56,000 .2174 .0595 
56,001 .2391 .0812 
58,506 .2609 .1030 
58,600 .2826 .1247 

59,371 .1754 .1072 
59,673 .3043 .1289 

62,100 .1930 .1113 
62,500 .3261 .1331 

62,522 .2105 .1156 
63,291 .3478 .1373 

63,800 .2281 .1197 
64,588 .2456 .1022 
64,726 .2632 .0846 
65,340 .2807 .0671 

67,206 .3696 .0889 
68,391 .3913 .II06 

68,874 .2982 .0931 
69,653 .4130 .1148 

70,639 .3158 .0972 
72,679 .3333 .0797 
73~391 .3509 .0621 
75,000 .3684 .0446 

75,394 .4348 .0664 
75,500 .3860 .0488 
76,823 .4035 .03[3 
77,711 .4211 .0137 
79,304 .4386 -.0038 

80,000 .4565 .0179 
81,969 .4561 .0004 
83,000 .4737 -.O172 
83,481 .4912 -.0347 

Loss $fze 
1960 1961 

86,690 
86,828 

89,000 
89,028 

93,410 
94,8[6 
99,187 

100,187 
100,340 
101,090 
101,312 
103,515 

104,500 
107,326 " 

107,493 
108,485 
108,637 
109,521 
111,591 

114,514 
115,547 

118,144 
119,874 
121,200 
125,000 
128,985 

132,946 
135,844 
139,845 
141,.564 

145,787 
147,563 
147,663 

150,000 
152,015 
156,995 

159,121 
161,415 
164,208 
165,183 

E:OIlBIT Z 

Cumulative 
Observed Frequency 

1960 196...~I Difference 

,5088 -,0523 
.4783 -.0305 

.5263 -.0480 
.5000 -.0263 

.5439 -.0439 

.5614 -.0614 

.5789 -.0789 

.5965 -.0965 

.6140 -.1140 

.6316 -.1316 -- 

.6491 -.1491 

.6667 -.1667 © 
.5217 -.1450 
.5435 -.1232 

.6842 -.[407 

.7018 -.1583 

.7193 -.1758 

.7368 -.1933 

.7544 -.2109 
.5652 -.1892 -- 

.7719 -.2067 
.5870 - . t849 
.6087 ".1632 O 
.6304 -.1415 
.6522 ~.1197 
.6739 -.O98O 

.7895 -.1156 
.6957 -.0938 
.7174 -.0721 
.7391 -.0504 

.8070 -.0679 
.7609 -.0461 
.7826 -.0244 

.8246 -.0420 

.8421 -.0595 

.8596 -.0770 
.8043 -.0553 
.8261 -.0335 
.8478 -.0118 
.8696 .0100 t~ t/, 
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E)O~BIT F 

CALIFORNIA WDPd~iEN'S COMPENSATION 

Major permanent Partial Cases - Two Policy Years 

Loss Size 
Intervat 19610 

0 - 4,999 .0171 
5,000 - 5,499 .0238 
5,500 - 5,999 .0379 
6,000 - 6,499 .0584 
6,500 - 6,999 .0865 
7,000 - 7,499 .1208 
7,500 - 7,999 .1639 
8,000 - 8,499 .2106 
8,500 - 8,999 .2586 
9,000 - 9,499 .3143 
9,500 - 9,999 .3672 

10,000 - 10,499 .4271 
10,500 - 10,999 .4729 
II,000 - 11,499 .5194 
II,500 - 11,999 .5604 
12,000 - 12,499 .5986 
12,500 - 12,999 .6273 
13,000 - 13,499 .6640 
13,500 - 13,999 .6986 
14,000 - 14,499 .7252 
14,500 - 14,999 .7450 
15,000 - 15,499 .7713 
15,500 - 15,999 .7930 
16,000 - 1 6 , 4 9 9  ,8086 
1 6 , 5 0 0  - 1 6 , 9 9 9  .8260  
1 7 , 0 0 0  - 1 7 , 4 9 9  . 8398  
17,500 - 17,999 .8520 
1 8 , 0 0 0  - 1 8 , 4 9 9  .8658 
1 8 , 5 0 0  - 1 8 , 9 9 9  .8753  
1 9 , 0 0 0  - 1 9 , 4 9 9  .8847  
1 9 , 5 0 0  - 1 9 , 9 9 9  .8942  
2 0 , 0 0 0  - 2 0 , 4 9 9  .9046  
2 0 , 5 0 0  - 2 0 , 9 9 9  . 9098  
2 1 , 0 0 0  - 2 1 , 4 9 9  . 9168  
2 1 , 5 0 0  - 2 1 , 9 9 9  .9227  
2 2 , 0 0 0  - 2 2 , 4 9 9  .9297  
2 2 , 5 0 0  - 2 2 , 9 9 9  .9346  
2 3 , 0 0 0  - 2 3 , 4 9 9  . 9398  
2 3 , 5 0 0  - 2 3 , 9 9 9  .9444  
2 4 , 0 0 0  - 2 4 , 4 9 9  .9489  

Cumulat ive 
Observed Frequency 

1961 Di f fe rence 

.0195 -.0024 

.0290 -.0052 

.0423 -.00Ld4 

.0660 -.0076 

.0923 -.0058 

.[252 - . 0 0 ~  

.1619 .0020 

.2012 .0094  

.2473  .0113 

. 2940  .0203  

.3392  .0280  

.3880 .039I 

.4309 .0420 

. 4717  .0477  

.5093 .0511 

.5532 .0454 

.5887 .0386 

.6271 .0369 

.6579 .0407 

. 6879  .0373  

.7165  .0285  

.7447  .0266  

.7659  .0271  

.7877 .0209 

.8034 .0226 

.8195 .0203 

.8352 .0168 

.8521 .0137 

.8614 .0139 

.8720 .0127 

.8845 .0097 

.8959 .0087 

.9029 .0069 

.9109 .0059 

.9181 .0046 

.9234 .0063 

.9283 .0063 

.9334 .0064 

. 9368  .0076  

.9410  .0079 

Loss Size 
Interval 1960 

24,500 - 24,999 .9502 
25,000 - 25,499 .9566 
25,500 - 25,999 .9587 
26,000 - 26,499 .9606 
26,500 - 26,999 .9624 
27,000 - 27,499 .9636 
27,500 - 27,999 .9642 
28,000 - 28,499 .9664 
28,500 - 28,999 .9685 
29,000 - 29,499 .9691 
29,500 - 29,999 .9707 
30,000 - 30,499 .9722 
30,500 - 30,999 .9731 
31,000 - 31,499 .9737 
31,500 - 3 1 , 9 9 9  . 9 7 4 0  
3 2 j 0 0 0  - 1 8 8 , 4 9 9  1 .0000  

Cumulative 
O b s e r v e d  F r e q u e n c y  

1961 Difference 

. 9446  .0056  

.9490  . 0076  

. 9518  .0069  

.9546  .0060  

.9561  .0063  

.9576  .0060  

.9604  .0038  

.9617  .0047  

.9642  .0043  

.9657 .0034 

.9670 .0037 

.9687 .0035 

.9691 .0040 

. 9695  .0042  

.9703 .0037 
1.0000 .0000 
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EXHIBIT G 

CALIFORNIA WOP~N'S COMPENSATION 

Minor Permanent Partial Cases - Two Policy Years 

Loss Size Interval 

0 - 99 
I00 - 199 
200 - 299 
300 - 399 
400 - 499 

500 - 599 
600 - 699 
700 - 799 
800 - 899 
900 - 999 

1,000 - 1,499 
1,500 - 1,999 
2,000 - 2,499 

2,500 - 2,999 
3,000 - 3,499 
3,500 - 3,999 
4,000 - 4,499 
4,500 - 4,999 
5,000 - 5,499 
5,500 " 5,999 
6,000 - 6,499 

6,500 - 6,999 

7,000 - 7,499 
7,500 - 7,999 
8,000 - 8,499 
8,500 - 8,999 
9,000 - 9,499 
9,500 - 9,999 

10,000 - 10,499 
10,500 - 10,999 
11,000 - 11,499 
ii~500 - 11,999 
12,000 - 35,499 

Cumulative 
Observed Frequency Absolute 
1960 1961 Difference 

.0022 .0022 

.0064 .0063 

.0123 .0134 

.0211 .0221 

.0318 .0325 

.0501 .0507 

.0749 .0741 

.1059 .1021 

.1383 .1323 

.1702 .1609 

.3046 .2905 

.4155 .3995 

.5084 .4951 

.5837 .5725 

.6527 .6409 

.7129 6991 

.7640 r524 

.8051 7962 

.8411 8318 

.8707 8621 

.8983 8862 

.9187 9074 

.9365 9250 

.9503 9390 

.9609 9520 

.9689 9614 

.9757 9703 

.9814 9760 

.9868 9814 

.9899 9852 

.9924 9885 

.9940 9906 

1.0000 1.0000 

.0000 

.0001 
- .0011 
- . 0010  

- . 0007  

- .0006 
.0008 
.0038 
.0060 
.0093 
.0141 
.0160 
.0133 
.0112 
.0118 
.0138 
.0116 
.0089 
.0093 
.0086 
.0121 

.0113 

.0115 

.0113 

.0089 

.0075 

.0054 

.0054 

.0054 

.0047 

.0039 

.0034 

.0000 
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EXHIBIT H 

Loss Size Interval 

0 - 9 
I0 - 19 
20 - 29 
30 - 39 
40 - 49 

50 - 59 

60 - 69 
70 - 79 
80 - 89 
90 - 99 

i00 - 149 
150 - 199 
200 - 249 

250 - 299 

300 - 349 
350 - 399 

400 - 449 
450 - 499 
500 - 549 
550 - 599 
600 - 649 

650 - 699 

700 - 749 

750 - 799 

800 - 849 
850 - 899 
900 - 949 
950 - 999 

1,000 - 1,499 

1,500 - 1,999 
2,000 - 2,499 
2,500 - 2,999 

3,000 - 3,499 
3,500 - 3,999 
4,000 - 4,499 

4,500 - ~,999 

5,000 - 5,499 
5,500 - 33,999 

CALIFORNIA WORKMEN'S COMPENSATION 

Temporary Cases - Two Policy Years 

Cumulative 

Observed Frequency Absolute 

1960 1961 Difference 

.0017 .0012 

.0052 .0042 

.0132 .0119 

.0272 .0256 

.0488 .0470 

.0756 .0738 

.1049 .1041 

.1353 .1342 

.1658 .1648 

.1946 .1939 

.3211 .3185 

.4143 .4129 

.4880 .4861 

.5442 .5438 

.5958 .5931 

.6361 .6336 

.6727 .6671 

.7022 .6955 

.7289 .7226 

.7513 ,7451 

.7754 .7674 

.7956 .7871 

.8153 .8071 

.8345 .8264 

.8523 .8438 

.8676 .8596 

.8812 .8731 

.8915 .8836 

.9437 .9388 

.9634 .9599 

.9748 .9720 

.9822 .9792 

.9869 .9847 

.9901 .9883 

.9925 .9912 

.9941 .9932 

.9955 .9948 
1.0000 1.0000 

.0005 

.0010 

.0013 

.0016 

.0018 

.0018 

.0008 

.0011 

.0010 

.0007 

.0026 

.0014 

.0019 

.0004 

.0027 

.0025 

.0056 

.0067 

.0063 

.0062 

. 0080  

.0085 

.0082 

.0081 

.0085 

.0080 

.0081 

. 0 0 7 9  

.0049 

.0035 

.0028 

.0030 

.0022 

.0018 
,0013 
.0009 

.0007 

.0000 
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TESTS OF SIGNIFICANCE 

Number of Cases Critical Values Sample Value Sample Value 
Type 1960 1961 5~ Level I~ Level of Dmn Hypothesis* of D~n X._~" 

Death 632 770 .0729 .0874 .0347 Accept .0172 .02 

Permanent Total 46 57 .2695 .3229 .2109 Accept .1373 .38 

Major 3,271 4,721 .0309 .0370 .0511 Reject .0511 20.18 

Minor 20,554 24,613 .0129 .0154 .0160 Reject .0160 11.47 

Temporary 55,372 60,398 .0080 .0096 .0085 Doubt .0085 8.35 

Hypothesis** 

Accept 

Accept 

Reject 

Reject 

Doubt 

* The two samples could have come from populations having the same distribution function; alternative, they come 
from populations having different distribution functions. Dmn is the maximum absolute difference. 

** The two samples could have come from populations having the same distribution function; alternative, they come 
from populations having the 1961 distribution function hlgher than ~that Is, to the right of) the 1960 distribu- 
tion function. Critical values for the one-tailed test are from06 ~ with 2 degrees of freedom; 5.99 at 5% 
point and 9.21 at 1% point. D~n is the maximum positive difference. 

L~ 
%0 



260 

PANEL D I S C U S S I O N - N O V E M B E R  1964 MEETING 

MOTOR INSURANCE IN FOREIGN COUNTRIES 

Moderator: NORTON E. MASTERSON 

One of the features of the Casualty Actuarial Society's Fiftieth Anni- 
versary celebration in November 1964, was a panel discussion on Motor 
Insurance in Foreign Countries by five noted European actuaries. Taking 
part, in alphabetical order by country, were Messrs. Edward Franckx of 
Belgium, B. Christoffersen of Denmark, Robert E. Beard of England, Karl 
Borch of Norway, and Hans Ammeter of Switzerland. Mr. A. Tr/Sbliger 
of the German Federal Republic did not attend the meeting but he sent 
a paper and it is included below. Norton E. Masterson, Past President of 
the Society and currently Vice Chairman of ASTIN, was Moderator. 

Participants in the discussion were requested to organize their remarks 
around ten specific aspects of motor car insurance in their respective 
countries, as follows: 

I. Extent of compulsory coverage 
2. Ratemaking 
3. Authority of government over coverage and rates 
4. Determination of claim liability 
5. No-claim bonus schemes 
6. Hit-and-run coverage 
7. Reinsurance of large losses 
8. Uninsured motorists coverage 
9. Typical passenger car rates 

10. Significant variations from U. S. automobile insurance. 

EDWARD F R A N C K X  - -  Belgium 

Mr. Franckx is head of the Department of Mathematics in the Royal 
Military College of Belgium and a member of the Royal Association o] 
Belgian Actuaries. Also he is currently President of the Permanent Com- 
mittee oi the International Congress of Actuaries. He was [ounder o[ 
ASTIN and is now Honorary Chairman. 

COVERAGES 

Third party liability insurance has been obligatory, for all types of 
motor vehicles, since 1957. Previously it had been required for public 
and commercial vehicles; in 1957 it became obligatory for motorcycles 
and private passenger cars. 
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Policies sometimes include, in addition to third party liability insurance, 
one or more of the following coverages: 

Defense in court (contre-assurance spdciale), 
Fire and theft of the vehicle, 
Material damage to the vehicle caused by accident. 

The obligatory liability insurance provides unlimited coverage except 
for material damage caused by fire or explosion where coverage is obliga- 
tory only up to 5 million ,francs (about $100,000). 

Most policies are written for a term of l0 years, a discount of 10% 
being generally granted to insureds who subscribe for that term. 

SOME F I G U R E S  R E L A T I N G  TO O B L I G A T O R Y  L I A B I L I T Y  I N S U R A N C E  

In 1963 the make-up of total registered vehicles was: 

Private passenger cars 874,000 
Motorcycles (including motorized bicycles) 632,000 
Light or heavy trucks - transport of goods 
for own account 319,000 
Light or heavy trucks - transport of goods 
for others 23,000 
Buses and motor coaches 7,000 
Taxicabs 9,000 

Total 1,864,000 

One hundred forty-one companies, ~ighty-two Belgian and fifty-nine 
foreign, share the Belgian market. 

Premium income from 1963 operations amounted to 4,929 million 
Belgian francs ($98.6 million). It was made up of: 

Millions F.B. 

Private passenger 2,945 
Motorcycles 287 
Transport for own account 1,233 
Transport for others 314 
Buses and motor coaches 102 
Taxicabs 48 

Total 4,929 

Losses incurred in 1963 amounted to approximately 3,784 million 
F. B. ($75.6 million). 



262 MOTOR INSURANCE 

After taking into account general expenes which amount to approxi- 
mately 15% of income and agents' commissions of approximately 20%, 
it becomes obvious that total expenses cannot be met out of premium 
income. 

"f'HE F I N A N C I A L  SITUATION 

The financial situation is therefore difficult as it is in many countries. 
The inadequacy of premium income results in a great measure from the 
inadequacy of tariff rates. Negotiations are in progress with the Minister 
of Economic Affairs, who has jurisdiction over the regulation of insurance 
and over price control, in an attempt to obtain authorization for higher 
tariffs. 

But premium inadequacy is also caused to a considerable extent by 
the play of competition, often unhealthy, which manifests itself in three 
ways: 

(a) using inadequate rates 
(b) granting large and unwarranted discounts from current rates 
(c) finally, too often, allowing excessively high rates of commission in 

order to hold agents. 

RATE S T R U C T U R E  

Private passenger: Two or three years ago many companies adopted 
"personalized" rates. Premiums are a function not only of the cubic 
capacity of the engine but also of the type of use (business or pleasure) 
and of the driver's occupation. Some companies retain cubic capacity of 
the engine as the only Criterion, and among these arc some who adjust the 
premium retrospectively by a bonus .for no accidents. 

Motorcycles: Cubic capacity of the engine is the only criterion generally 
used. 

Transport of objecls: Cubic capacity of the engine and tonnage both enter 
into the determination of the premium. 

Passenger transport: The number of seats determines the amount of pre- 
mium. 

STATISTICAL N O T E  

The continuing deterioration of underwriting results has caused great 
and widespread concern over this line of insurance for several years. There 
is an organization in Belgium called STATAU (Statistiques Automobiles) 
which collects information from its member companies and in their behalf 
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compiles the data needed for determining average loss costs and accident 
frequencies and calculating pure premiums. But the competitive situation 
is such that far too little use is made of the indications STATAU supplies. 

B .  C H R I S T O F F E R S E N  -- Denmark 

Mr. Christo]Jersen is Managing Director o] the Baltica Life Insurance 
Company of Copenhagen. He is a member of the Danish Association o] 
Actuaries and o / A  STIN. 

In order to give you an idea of certain local dimensions which may 
serve to illustrate certain of the points which I am going to mention later 
on, I would state, by way of introduction, that Denmark covers an area 
of about 43,000 square kilometres (16,500 square miles) and has a popu- 
lation of about 4.8 million inhabitants distributed over 1.6 million house- 
holds. Of these households every forth or fifth owns a motor car, and also 
in Denmark the development goes towards there being more than one 
motor car in a number of households. The total number of motor cars, 
including tractors and mo-peds (motor bikes), is today 1.5 million and 
they represent a premium income of roughly 500 million Danish kroner 
or $70 million under third party insurance and insurance covering physical 
damage to the car. 

The first Danish legislation on motor cars dates back to the year 1903. 
When perusing the rules laid down in this our first act on the subject, one 
is invariably stricken by surprise at the rapid development since then. 
Article 28 of this Act laid down that in case of collision with a motor car 
or in case of wayfaring horses shying at the motor car resulting in injury 
to persons or damage to property, the person responsible for the motor car 
should make good the damage. The liability could, however, lapse or be 
reduced if the injured person had himself intentionally or by gross negli- 
gence caused the damage, or circumstances showed that the damage could 
not have been avoided by the prudence and diligence which the driver of 
the motor car is required to apply. The wording of this Article is in all 
essentials identical with the present provision of the Road Traffic Act, i.e., 
that the onus of proof rests with the person in charge of the motor car, 
or as the saying goes that the principle of the "inverted onus of proof" was 
already then valid. Article 19 of the same Act lays down: If the motor 
car has to pass other road users, driving or riding in front of him, the 
signalling apparatus should be used in due time and the motor car be kept 
properly to the left side of the street or road. If  the other driver signals 
to the driver of the motor car, the latter is obliged to stop the motor car 
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to await whether any safety measures are necessary, such as alighting or 
drawing aside. If no such measures are taken, the driver of the motor car is 
entitled to continue. During the actual passing, the signal horn must not 
be used and the speed must not exceed what is necessary to pass. If the 
driver of the motor car encounters persons driving or on horseback, the 
motor car driver shall keep as much as possible to the right of the road or 
the street, and it is ,further incumbent on him to stop the vehicles and the 
engine (so that no sound is produced) when the other driver or rider 
makes sign to him or he himself perceives that the horse or horses show 
sign of taking fright. The driver or horseman shall leave a passable stretch 
of the road to the driver of the motor car. 

From the same period came rules from the Police Regulations to the 
effect that a driving speed of four Danish miles an hour (about 18 U.S. 
mph) ,  can .be permitted on stretches of roads which are highroads and 
which belong to the grounds of Copenhagen (Frederiksberg) or a market 
town or market place. The speed of driving in any other case must not 
exceed two Danish miles an hour (about 9 U.S. mph) .  

This first Act on Motor Cars contained no provision dealing with com- 
pulsory third party liability insurance. The rules relating to this subject 
were introduced in 1918, and the maximum amount of compensation 
according to the insurance was D.kr. 12,000 .for motor cars corresponding 
to about $4,000 based on the rate of exchange prevailing at the time. 

In the following the rate of exchange ruling today has been applied. 
Rate of exchange and purchasing power are not identical. The purchasing 
power of the Danish krone in Denmark in relation to dollars is roughly 
30% to 40% higher than the amount indicated by the rate of exchange. 
In 1921 the amount of compensation was increased to D.kr. 20,000 (about 
$3,000),  in 1927 to D.kr. 30,000 (about $4,300) and in 1950 to D.kr. 
60,000 (about $8,500).  

The Act presently in force was adopted in 1959. Amendments were 
required partly to bring the Act up-to-date in relation to the compulsory 
insurance cover and partly in an endeavor to attain uniformity in the rules 
of the Scandinavian countries on the basis of the work of a Scandinavian 
Committee. Such a uniformity was indeed realized in most respects, but 
on one important point the Danish legislation still differs from that of the 
other Scandinavian countries: Denmark has retained the rules of the onus 
of proof resting with the driver of the motor vehicle whereas objective 
liability was introduced in the other countries. According to the latest 
amendments, the amounts of cover were fixed at D.kr. 150,000 (just under 
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$22,000) per  person injured or killed without limitation of the number 
of injured persons. As far as damage to property is concerned, the insur- 
ance cover was fixed at a minimum of D.kr. 60,000 (just under $ I0 ,000) ,  
but the latter cover has in certain cases proved inadequate, and it is there- 
fore to be expected that the minimum amount of insurance protection in 
this regard will be increased. 

To the Danish insurance companies the revision of the Act implied a 
most important increase in the companies'  commitments on the individual 
insurance, and it was therefore natural for the companies simultaneously 
to investigate how they could obtain the simplest, least costly and most 
effective reinsurance protection. 

A considerable number of companies working on the same tariff basis 
(members of the Danish Association of Motor  Vehicle Insurers) solved 
the problem by establishing a Catastrophe Pool, the conditions of which 
are briefly that the individual company for its own account covers D.kr. 
100,000 (upwards of $14,000) of damage arising out of the same event. 
Amounts in excess thereof, up to a sum of D.kr. 2,000,000 (just under 
$300,000),  are distributed over the participating companies on the basis 
of their premium income in the preceding year in motor car business. Any 
other amount relating to claims resulting from the same event and exceed- 
ing D.kr. 2,100,000 ($300,000) is covered by way of an excess of loss 
arrangement. A few minor companies cover part of the first D.kr. 100,000 
($14,000) by a quota share reinsurance. 

In Denmark the duty levied on private motor cars is very high. The 
size of this duty, which to a certain extent varies with the value of the 
motor car, may roughly be stated as being equal to the selling price of the 
motor car before the levy of said duty, i.e., about 100% on the price of a 
new car. The yearly duty will vary from $10 for the smallest to about $30 
for the bigger cars. Gas would cost about 60 cents a gallon, about 60% 
of which is duty. 

This naturally results in the price of a motor car, new or second-hand, 
being rather high, which in turn entails that a considerable percentage of 
the total number of cars, about 80%,  is insured against damage to the car. 
However, in the following I will in the main confine myself .to compulsory 
third party insurance. The premiums payable for this type of insurance 
are fixed on the .basis of the following criteria: (a)  use of the vehicle, and 
(b)  the place of registry of the vehicle. By way of statistics it has been cs- 
tablished that these two criteria provide sufficient differentiation with re- 
gard to the mileage driven and the density of traffic in the area in which 
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the vehicle is chiefly used. By way of illustration, the following categories 
may be mentioned: motor cars for private use, motor cars used com- 
mercially, taxicabs, transportation of light goods for own account and for 
the account of others, transportation of heavy g o o d s - t h e  last-mentioned 
category being ,further sub-divided: "for own account," "for the account 
of others," etc. The geographic areas are: a) Copenhagen with suburbs 
and surrounding districts; b) major provincial towns; c) minor provincial. 
towns; d) rural districts. 

With regard to insurance against damage to the car a further criterion 
is added to the tariff. Until recently, the value of the vehicle at the moment 
the policy was taken out was the decisive factor, but as that criterion led 
to frequent adjustments owing to the depreciation of motor vehicles, it 
was decided - when the tariff was last amended two years ago - instead of 
using the value of the vehicle as a basis, rather to divide the insured vehi- 
cles into different classes according to their net weight, subject however to 
a limitation of value for the individual class; in consequence, the premium 
payable for insurance against damage to the car is a fixed amount irre- 
spective of the age and value of the insured motor vehicle. 

So far, this division into groups only applies to private motor cars and 
light vans whereas it has not been possible to apply the same system to 
heavy vans and lorries. 

Incidentally, the Association of Danish Motor Vehicle Insurers, to 
which the majority of Danish companies adhere, works out statistics based 
on particulars "received from the individual company. 

From the preceding remarks it appears that in Denmark there is a legal 
obligation to arrange insurance up to the minimum cover mentioned, but 
this does not necessarily imply that the liability to pay damages may not 
exceed the insurance amounts. However, the Danish law regulating the 
question of damages operates very largely with a concept des i~ated  
"middle-class average," which means that the Courts when assessing dam- 
ages to an injured person either do not all, or only to a very slight degree, 
take into account the claimant's income, so that, as far as I know, it has 
never yet happened that the insurance amount has been insufficient in case 
of injury to persons whereas the cover for damage to property has proved 
inadequate in two or three cases. 

With regard to the fixing of premiums, the rule is that the rates of 
premium are not subject to the approval of the insurance supervision, in 
this case the Danish Insurance Board, but the companies are obliged to 
submit their tariffs by way of information to the supervisory authorities. 
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As regards the question of cartels and the fixing of premiums we do 
have a special law on these subjects in Denmark (the Supervision of Mon- 
opolies). As far as the insurance industry is concerned, this supervision is 
also carried out by the Insurance Board. It is incumbent on the companies 
to report to the Supervision of Monopolies all agreements which are esti- 
mated to have a restrictive effect on the competition. This rule applies 
also to the tariff agreements made under the auspices of the Danish Asso- 
ciation of Motor Vehicle Insurers. In actual fact, the supervision relating 
to the fixing of prices, which as mentioned above has also been referred to 
the Insurance Board, is exercised by this Authority in the way that meas- 
ures are only taken if the Insurance Board estimates that the existing 
tariffs do not furnish sufficient elements of competition. 

The vast majority of the claims are settled by the companies without 
intervention by the authorities. The police even go so far as to request 
the companies not to ask for a police report in case of damage, provided 
only damage to property is involved and the claim is not estimated to ex- 
ceed about D.kr. 3,000 ($400).  

Further, the large majority of the Danish companies have joined a 
convention to the effect that they undertake not to exercise any right of re- 
covery against the company having insured the vehicle causing the damage, 
to the extent of the first D.kr. 5,000 ($700) for any one loss or damage. 
In case of grave injury to persons or heavy offenses against the Road Traf- 
fic Act, the police will always be called upon to take a statement and the 
question of blame will be settled by the Courts. In such cases, also the 
amount of damages will generally be fixed either in the Police Court or in 
the course of an ensuing civil action. 

There is in Denmark a certain company, a dairies and farmers mutual, 
which writes motor car insurance at a fixed premium and without no-claim 
bonus, but the majority of companies have adopted the following bonus 
systems: 

Following one year of no claims, the premium will be reduced from 
100% to 75%,  and if the subsequent year is also free of claims, 
the premium is further reduced to 60%.  In case of claim the premium 
is increased, irrespective of whether the damage occurred in the first 
or second year, so as to correspond to the initial premium. 

The system is complicated by the fact that in order to counter the 
competition from the company operating with a fixed premium, a new 
insured is permitted to start in bonus category No. 2, i. e., he is only 
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charged 75% of the maximum premium, which in turn results in the 
insured remaining in category No. 2 for two years. 

There is special coverage for "hit and run" claims in case of personal 
injury; we have been having a few such cases in recent years. Both police 
and courts follow a very severe course in such cases, of which so far none 
has remained unsolved. When such cases are cleared up, the Pool has a 
right of recovery against the company who has insured the vehicle causing 
the damage, and the company has a similar right against the person respon- 
sible for the damage, Claims remaining unexplained will be apportioned 
to all companies operating in Denmark proportionally with their premium 
income. 

It is very rare for a motor vehicle not to be properly insured, but such 
claims as might arise in connection with uninsured driving are covered by 
the companies according to an apportionment similar to that described in 
connection with "hit and run" coverage. 

The schedule below shows the premiums for third party liability insur- 
ance, and for third party liability plus full insurance for damage to the car, 
in the four tariff areas and for cars of four different weights, before applica- 
tion of the no-claim bonus. The premiums are in Danish kroner and may 
be converted to dollars at a rate of 7 D.kr. for one dollar. 

Tariff Area 
Type of Motor Car and Weight 

V. W., 600-799 kgs 

Opel Record, 800-999 kgs 

Mercedes 190, 1200-1399 kgs 

Chevrolet Bel Air, 1600 kgs 
and over 

Cover [ lI III 1V 

A Liability 335 290 190 155 
FK Liability 

plus Damage 985 940 790 645 

A 335 290 190 155 
FK 1035 990 840 675 

A 335 290 190 155 
FK 1135 1090 940 735 

A 335 290 190 155 
FK 1285 1240 1090 825 

ROBERT E. BEARD- England 

Mr. Beard is Assistant General Manager o[ Pearl Assurance Ltd., o[ 
London. He is senior Vice President o[ the Institute of ,4 ctuaries. He has 
been Secretary and Chairman of ,4STIN and is now the Editor. 
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The need for compulsory cover is laid down by the Road Traffic Act. 
This Act requires that the insured's liability in respect of death or bodily 
injury to any person arising out of the use of a vehicle on the road shall be 
covered by insurance. The liability does not extend to passengers in the 
vehicle unless they are: (1) being carried for hire or reward or (2) ,being 
carried in pursuance of, or by reason of, a contract of employment. In 
addition, it is necessary to cover hospital charges and emergency treatment 
charges, which are limited by the Act to ~ 5 0  and 12/6d respectively for 
each injured (about $141.75).  

The issue of policies which provide only the statutory cover is com- 
paratively rare. The normal type of policy is for comprehensive cover 
which includes, in addition to the statutory cover, accidental damage to 
the car, including fire and theft, third party property damage and liability 
to passengers, as well as some variable fringe benefits, e.g., rugs, clothing 
and persona! effects (limit about ~-.20), personal accident benefits, medi- 
cal expenses, Continental extensions, etc. 

The machinery and method of ratemaking is never divulged but it is 
safe to assume that there is sufficient classification of results in groups to 
present suitable adjustment of premiums within those groups. The major 
tariff divisions are seven geographical locations, three categories of use, 
eight categories by cubic capacity, and variation of premium according 
to value of ear. 

Except as mentioned above, the government has no authority over, 
nor responsibility for, cover or rates, and there are no cartel laws applicable 
to insurance. There is a Monopolies Commission concerned with price 
fixing but the existence of tariff and non-tariff companies takes insurance 
outside of this area. 

The establishment and apportionment of liability is purely a civil matter 
and is never dealt with by the police. Where it is necessary for liability to 
be apportioned, this is effected in the main by negotiation with recourse to 
the civil courts only where it is impossible to reach agreement. The need 
for apportionment is, however, kept to a minimum by reason of an exten- 
sive range of sharing and similar agreements between insurers. 

No-claims discount schemes vary from company to company, between 
40% and 60% attained over four or more years free of claim. Apart 
from one insurer the whole earned discount is lost in the event of a claim 
being made. 

There is no "hit and run" cover as such, but the Motor Insurers' Bur- 
eau (discussed later) will consider making ex gratia payments where it 
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is established that injury has been caused by a motor vehicle which is not 
traced. 

Reinsurance is generally on an excess of loss basis, the retention prob- 
ably varying between £ 2,000 and £ 10,000 (between $5,600 and $28,000).  

To provide for cases in which there is, at the time of the accident, no 
effective insurance to cover the statutory requirements, the Motor Insurers' 
Bureau was set up in agreement with the Ministry of Transport. The effect 
of the agreement is, inter alia, that the Bureau will deal with the statutory 
liabilities of the motorist as if such liabilities were insured. By agree- 
ment with the separate insurers, each insurer will deal on behalf of the 
Bureau with claims under policies it has issued but which are not effective 
in the circumstances at time of accident. Only where there is no policy at 
all does the Bureau itself handle the claims. The Bureau is financed by 
the insurers in proportion to premium income. 

Typical premiums for comprehensive cover are as follows: 

C.C. and value not exceeding 

1100 c.c. £ 5 0 0  

2300 c.c. £ 7 5 0  

Over 4500 c.c. £ 1,500 

Priva.te Use Maximum Business Use 
City Rural City Rural 

£ 3 9  £ 2 0  £ 5 8  £ 2 9  

£ 5 9  £ 3 1  £ 8 8  £ 4 6  

£ 1 1 2  £ 6 1  £ 1 6 8  £ 9 6  

A. TROBLIGER- German Federal Republic 

Mr. TrObliger is Managing Director oJ the Public Insurance Company 
o/ the Savings Banks o~ Baden in Manheim. 

Motorization has made very great progress in the German Federal 
Republic these last few years. 

On January I, 1964, the number of permits issued for vehicles totalled 
10.8 million, apart from so-called "Mopeds" (bicycles with auxiliary 
motors),  which totalled about 1.5 million. 
composed as follows: 

Motorcycles 1,048,000 
Private passenger cars 7,248,000 
Trucks 805,000 
Vans 503,000 
Tractors 1,124,000 
Buses 38,000 
Cars with special bodies 72,000 

This total of 10.8 million is 
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There are about 134 private passenger cars per 1,000 inhabitants in 
the Federal Republic. Thus, the Federal Republic, together with Luxem- 
burg, ranks third on the scale of European cot, ntries, after Sweden and 
France. Sixty-seven per cent of all motor vehicles (Mopeds excluded) 
are passenger cars. Of these, again 67% are owned by workmen, employ- 
ees and civil servants, and 33% are comp~my-owned and owned by self- 
employed persons. This heavy increase in motor vehicles is also reflected 
in the development of automobile insurance. 

The total premium income of insurance companies operating in the Fed- 
eral Republic amounted to 2,800 million Deutschmarks (about $700 mil- 
lion) for automobile insurance in 1963. Of the total German insurance 
premium, the percentage of automobile insurance is 22.6%, i.e., as a branch, 
it is second in volume - after Life. 

Of the premium income of automobile insurance, 79.3% is automobile 
third party liability insurance, 15.9% is hull and 4.8% is accident. 

In 1963, loss experience was not very favorable. As compared with 
1962, the loss ratio deteriorated considerably in 1963. The claims aver- 
age in automobile third part), amounted to DM 764 ($191) and in hull to 
DM 988 ($247) ,  full coverage. 

Liability for damages caused to a third part), by a motor vehicle is regu- 
lated according to the Traffic Law which states that the operator of a car 
must indemnify the damage caused when using a vehicle unless the acci- 
dent is due to an Act of God (liability on account of hazard).  

However, in case other indemnities may be claimed on account of other 
regulation under Federal Law, the more extended liability (liability on ac- 
count of negligence) shall apply instead of that under the Traffic Law. 

The extent of liability on account of hazard is limited according to the 
Traffic Law, i.e., in case of death or bodily injury, the person liable to pay 
damages shall do so only up to a capital sum of DM 50,000 ($12,500),  or 
in annuities of up to DM 3,000 ($750) per annum. 

The extent of liability on account of negligence is unlimited. In order 
to render protection of traffic victims more effective, each operator of a 
vehicle must buy third party liability insurance for himself and the author- 
ized driver to cover material and personal damages caused by use of the 
vehicle. 

The minimum amounts of this obligatory insurance for personal dam- 
ages are for: 
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Vehicles up to 6 seats DM 100,000 ($25,000) 

Vehicles 7 to 10 seats DM 150,000 ($37,500) 

Vehicles 1l to 80 seats DM 150,000 ($37,500) 
plus DM 8,000 ($2,000) 
each for the 11 th and 
each further seat. 

The minimum cover for material damage is the 10th part of the mini- 
mum sum insured for personal damage. 

The legislative body of the Federal Republic is at present studying the 
increase in minimum coverage according to law. It may be expected that 
the amount required by law as minimum coverage for private passenger 
cars (up to 6 seats) will be increased to DM 250,000 ($62,500),  the 
other coverages to be increased accordingly. 

Automobile insurance like any other branch of insurance except marine 
insurance and reinsurance is controlled by the Federal Supervisory Office 
for Insurance and Building Societies. From the fact that each operator 
of a car must buy automobile third party liability insurance for his vehicle, 
the government derives the right to decree tariff principles for automobile 
insurance and to make tariffs, general conditions of insurance, general and 
special rating agreements and the tables of rates dependent on its approval. 
Taking into account that hull insurance of the vehicle and the automobile 
accident insurance are closely connected with the automobile third party 
liability insurance, these branches of automobile insurance are included 
in the procedure of approval. 

Commissions have upper limits by decree. Professional agents shall 
not be paid more than 12% of the premium. The Cartel Bureaus (a kind 
of Anti-Trust division) see, within the provisions of the law, that auto- 
mobile insurers do not make agreements among each other which do not 
correspond to the regulations. 

Rates are separated according to types of vehicles (motorcycles, pri- 
vate passenger cars, trucks, tractors, tractor trailers, buses, bus trailers, 
and vehicles with special bodies). Furthermore, separation is made ac- 
cording to the purposes for which the vehicles in question are used: as to 
passenger cars, there are those used by the owner, taxis, livery cars and 
cars used for hire and drive-yourself; as to vehicles used for freight traffic, 
trucks are separated into those used for interurban hauling, commercial 
short-distance hauling and commercial long-distance hauling, and those 
used as furniture removal vans; tractors are separated as to whether they 
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are used in agriculture or in commercial life; buses are separated into buses, 
spare buses, .hotel-owned buses, factory-owned buses and buses used for 
training purposes. Within this separation according to type of vehicle and 
purpose for which it is used, vehicles are further classified according to 
horse-power or capacity of the engine. 

For passenger cars and trucks with permits, in places with less than 
5,000 inhabitants, the premium will be reduced by 10% as of January 1, 
1965. The same reduction also applies to vehicles owned by farmers, ir- 
respective of the number of inhabitants of the place where the permit to 
drive has been issued. For vehicles owned by national authorities and their 
employees, the premium will be reduced by 20% as of January 1, 1965. 

Statistics show that the premium required to meet claims for vehicles 
which have been without claim for one year, is considerably less than that 
required for vehicles with claim. The premium required becomes even 
smaller, if no claims have been advised during two years. In that case, the 
indicated reduction is about 40%.  For vehicles which have been ~ree from 
claim during three years or more, the premium required is about 50% of 
that required for vehicles with claim. This has caused German automobile 
insurers to introduce as of January 1, 1965, the following scale of no-claim 
rebate: 

Drivers who did not make a claim during one calendar year have to 
pay a rate 10% less than they would have to pay in case a claim 
had been advised. 

Drivers who did not make a claim during two calendar years have to 
pay a rate 20% less than they would have to pay in case a claim 
had been advised. 

Drivers who did not make a claim during three calendar years or more 
will have to pay a rate 50% less than they would have to pay in case 
a claim had been advised. 

Furthermore, insureds will receive a corresponding part of the so-called 
technical profit. Each year, automobile insurers must establish a sort of 
profit and loss account showing on the one side the premium income and 
on the other the claims paid and the administration costs. Of the profit 
resulting from this account, insurers may keep for themselves up to 6% 
of the premium income, the profit exceeding the above-mentioned 6% to 
be distributed to the insureds. 

When calculating the technical profit, administration cost may not be 
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included for their actual value, but in the utmost by 25% of the premium 
income. 

Automobile third party insurance for passenger cars is offered in five 
forms (in Deutschmarks, where four DM equal one dollar) : 

Personal Damage Material Damage Property Damage 

Form 1 100,000 10,000 5,000 

Form 2 250,000 50,000 10,000 

Form 3 500,000 100,000 20,000 

Form 4 750,000 150,000 30,000 
Form 5 General amount of coverage 1 million without limita- 

tion as to the particular kind of damage (personal, 
material or property). 

The extent of automobile third party liability insurance is laid down 
in the General Conditions of Automobile Insurance (the so-called AKB) 
according to which this insurance shall satisfy justified claims raised against 
the insured or co-insureds on the basis of Public Liability regulations, if 
by using the vehicle which is insured under the policy, persons are injured 
or killed, things are damaged or destroyed or get lost or in case property 
damage is caused which has no direct or indirect connection with a per- 
sonal or a material damage. 

Hull insurance comprises damage to, destruction, or loss of the vehicle 
and of its parts or accessories either fixed to the car or kept under lock. 

Hull partial insurance covers damage caused by fire and explosion; by 
taking away, in particular by theft; unauthorized use by persons who do 
not belong to the staff; robbery and fraud; by direct effect on the vehicle 
of windstorm, hail, lightning or floods. 

Hull full insurance, furthermore, covers damage caused by accident, i.e. 
by an event which has a direct sudden effect from outside with mechanical 
power (damages caused by handl.ing the brakes, natural wear and tear as a 
consequence of the use of the vehicle, and machinery breakdown are not 
considered as damages caused by accident), and by willful and malicious 
acts by persons who do not belong to the staff. 

In both these forms of hull insurance, protection also extends to glass 
breakage (windscreen). 

In hull insurance, indemnities are paid according to the depreciation 
value. For passenger cars and vans, however, compensation is paid during 
the first year up to the value as new. 
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Automobile personal accident insurance refers to accidents the proxi- 
mate cause of which is driving, using, handling, loading and unloading of 
or parking the vehicle or trailer. The insurance comprises bodily injury 
which the insured suffers by an accident (an event which has an effect onto 
his body .from outside). Indemnities are paid under the automobile per- 
sonal accident insurance in case of death and disability, furthermore for 
daily benefits and medical expenses. The percentage o'f disability is de- 
termined according to a Table stating a certain percentage of disability 
for each member of the body which is multilated. 

Under an automobile insurance, there may also be taken out a bag- 
gage insurance referring to objects which the insured or his passengers or 
the driver are taking along for personal needs, in or attached to the vehicle. 

Personal damages caused by persons who cannot be found, are indem- 
nified under an "Indemnity Fund for Traffic Victims." This is constituted 
by an Association of all automobile third party liability insurers. Indemni- 
ties from this Fund are paid by contributions of the members of this Asso- 
ciation and are assessed according to the premium income of each member. 

On account of the high losses which may occur in particular in automo- 
bile third party liability insurance, reinsurance is of particular importance. 
As loss experience may be subject to considerable variations, the form of 
reinsurance which is favored as a rule is that of a quota share reinsurance 
which often is combined with an excess of loss reinsurance. In certain cases, 
there is also the 'form of stop loss treaties. 

KARL H. BORCH- Norway 

Dr. Borch, who presented a paper to the Casualty Actuarial Society 
in 1962, is currently visiting Professor at the Graduate School of Business 
Administration, U.C.L.A. His" permanent position is that of Professor of 
Insurance at the Norwegian School o] Economics and Business Administra- 
tion in Bergen. He is a member o] ASTIN. 

In Norway, a new law about automobile liability was passed in ] 961. 
The other Scandinavian countries passed very similar laws at about the 
same time. We had hoped that the laws would be absolutely identical, but 
our Scandinavian legislators were not able to agree on this - for a number 
of reasons. 

After three years, the law seems to operate fairly well, although there 
are a few points which probably will have to be clarified by court deci- 
sions. The new law was radically different from the old one, and presented 
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the companies with some very difficult rating problems, which I don't think 
they have quite solved yet. Before taking a stand, [ should at least like 
to see the operating results for 1964. 

The basic idea of the new law is that most traffic accidents really are 
accidents, where nobody is at fault. The main social problem is then to 
make certain that those who are injured or suffer property losses in traffic 
accidents get compensation, without too much fuss and formalities. (Abso- 
lute liability.) 

To achieve this, the law requires every motor vehicle to be insured in a 
company which is allowed to operate in Norway. The person who gets hurt 
in a traffic accident shall then make his claim directly to the insurance com- 
pany of the automobile which caused the accident. 

One of the most interesting elements in the new law is that it places 
an absolute limit on the amount which can be awarded to one person as 
compensation for bodily injury, about $40,000 or about 15 times the 
annual earnings of a Norwegian factory worker. This is very much in line 
with the welfare state philosophy. The idea is that automobile drivers should 
pay a premium sufficient to secure the national average standard of living 
to those who become disabled by traffic accident. Persons who occupy a 
privileged position far above the national average will not get adequate 
compensation under this scheme. They will have to protect their earning 
power by taking personal accident insurance. This may be creeping or 
leaping socialism, but the idea is popular in insurance circles. It has in- 
creased the market for accident insurance considerably. It has simplified 
the ratemaking problem in automobile insurance. You get rid of the night- 
marish question of what would happen if an insured car hits a success- 
ful dentist, father of ten, who may sue for millions. This dentist may 
still be a risk to your company, but he will be where he be longs - in  the 
personal accident portfolio. 

I should add that it is a fairly widespread view in Scandinavia, expressed 
in many court decisions, that owners of valuable property should protect 
that property by insurance and not by bringing suit against people 
who happen to damage the property. Wilful or criminal damage obviously 
comes in a separate class. 

Norway is a small country with relatively few automobiles. For  this 
reason there are relatively few classes in our rate system. In the present 
system non-commercial vehicles fall in three classes according to annual 
mileage. For the rest, rates depend on a system of no-claim bonus. 



MOTOR INSURANCE 277 

According to this system the base premium is reduced by 10% for 
each year without claims. There are six steps to this scale, so that after 
six years without claims, 'the premium will be 40% of the base premium. 
There are also steps in the other direction. For each claim, the premium 
goes up by 20% of the base premium. The maximum is 140% of the,base 
premium. Drivers with a record so bad that it should give a higher premium 
are rated specially by a committee, and insured by a pool set up by the 
tariff companies. There is no competition .for this kind of business. 

Some non-tariff companies operate on a different bonus scale, or at 
least have tried it from time to time. 

HANS AM METER - -  Switzerland 

Dr. Ammeter  is First Actuary and Vice President of Rentenanstalt, a 
life insurance company in Zurich. He is a member of the Swiss Actuarial 
Society and the German Actuarial Society. One of the founders of ASTIN ,  
he has been Editor and Vice Chairman and is now Chairman. 

It is a privilege for me to talk before the distinguished members of 
the Casualty Actuarial Society on such an outstanding occasion and I would 
like to thank you for giving me the opportunity to address this panel. You 
will certainly forgive me when I am mainly reading instead of talking to 
you, and will you also forgive my accent and any shortcomings. As you 
probably know Switzerland has four different languages-  English is obvi- 
ously not one of them. 

Although Switzerland is very small in size and covers an area of approxi- 
mately one-seventeenth the size of Texas, it also has its problems in motor 
insurance. As a matter of fact, there is no other branch in Switzerland 
which is as controversial as motor insurance. 

Mr. Masterson has been so kind to give me an outline of all the prob- 
lems that might interest you. I will follow this outline as closely as possible 
to give you an opportunity for drawing comparisons with other countries. 
My remarks will, however, be restricted to private passenger cars. Since 
the official money exchange would give a false picture all comparisons 
between Dollars and Swiss Francs have been put on the basis of purchasing 
power. Therefore one Sfr. is counted as half a dollar. 

EXTENT OF COMPULSORY COVERAGE 

In Swiss motor insurance there is a split which is certainly quite 
unusual to the American expert. The driver usually covers only the third 
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party liability risk. Comprehensive policies are rather seldom. The premium 
volume for liability anaounted in 1962 to about $157 million, while for 
comprehensive it was only $35 million. On the other hand nobody will 
make a difference between bodily injury and property damage. Both types 
are automatically included in a liability or comprehensive policy. 

Only the automobile liability insurance is compulsory. No car is put 
into circulation without an insurance certificate. T'he law provides for the 
following minimum coverage: 

$ 75,000 for an injured person 
$500,000 for a claim 
$ 20,000 for property damage 

R A T E M A K I N G  

The rating system is very simple. There are five different classifications 
for private passenger cars in accordance with their physical characteristics, 
i.e., horsepower based upon cylinder bore and number of cylinders accord- 
ing to the formula 

HP ~ 0.4n D'-' 
HP = horsepower 
n ~--- number of cylinders 
D ~ cylinder bore 

It seems that Switzerland is too small for classifying according to 
regions. Switzerland, besides the alpine regions, is densely populated and 
even in the rural territory you can hardly find a place completely deserted 
of homes and villages. The traffic conditions are therefore not completely 
different from those in towns. Also the characteristic of the driver is com- 
pletely disregarded. A small improvement was made when in 1963 a 
franchise for young drivers below the age of 25 was introduced. 

There have been quite a lot of requests these last years to improve the 
rate structure. As actuary of a life company I regret that the compilation 
of motor insurance statistics in Switzerland seems to be rather behind .times. 
1 think, however, that progress will be achieved within a few years and 
that other characteristics of the driver will soon form the basis of calcu- 
lation. 

A U T H O R I T Y  O F  G O V E R N M E N T  O V E R  C O V E R A G E  AND R A T E S  

The Swiss supervising authorities have no legal power to impose on all 
companies the same insurance conditions and rates. Nevertheless, this is 
exactly what is done. There have been only very few cases tried in court 



MOTOR INSURANCE 279 

and all companies follow the same pattern. The rates and the conditions 
are set up by an association, the member companies of which write more 
than 90% of the total business. The other outsider companies, among them 
a daughter company of Allstate, apply the same rates. The rates in force 
have to be approved by the government. 

D E T E R M I N A T I O N  O F  C L A I M S  L I A B I L I T Y  

The liability is usually determined by negotiations. For property dam- 
age the guilty party is liable; for bodily injury, however, there is interde- 
pendency between cause and effect. For heavy accidents there will usually 
be a police investigation. The police report will then be entered as evidence. 
Of course, some cases have to be tried in court. A defendant can appeal 
several times; the case is tried before the Supreme Federal Court where 
final judgment is pronounced. 

NO CLAIM BONUS SCHEME 

The scheme is a merit as well as a demerit plan with 21 categories. The 
careful driver receives a credit of 40% of the initial premiunl at the most; 
the prone driver will be penalized 
schedule: 

in accordance with the following 

1 60 
2 60 
3 60 
4 80 
5 80 
6 80 
7 100 
8 100 
9 100 

10 ]00 
11 I00 
12 I00 
13 140 
14 140 
15 140 
16 200 
17 200 
18 2OO 
19 280 
20 28O 
21 280 

Premium in % of 
Category Initial Premium 
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A new applicant for an insurance cover will start in category 9. For each 
year of accident-free driving he will advance one step, for each claim he 
will fall back three steps. 

HIT-AND-RUN COVERAGE 

There is no such coverage. Since the courts are very severe when a 
hit-and-run driver gets caught, there are amazingly few property damages 
which are not reported. 

REINSURANCE OF LARGE LOSSES 

Reinsurance obviously varies with the importance of the company. 
Although non-proportional reinsurance is very well known, all companies 
to my knowledge follow the old pattern of proportional reinsurance. The 
excess of loss treaty usually provides for a retention by the ceding company 
between $10,000 and $50,000, the smaller amount being kept by the 
small companies. The percentage of premiums delivered to the reinsurer 
is about 4 % - 5 %  for large companies and 1 0 % - 1 5 %  for small companies. 

UNINSURED MOTORISTS COVERAGE 

There is no uninsured motorists coverage to my knowledge. 

TYPICAL PASSENGER CAR RATES 

As mentioned before Switzerland has no regional rates. The rates are 
valid for the largest cities and the rural territory as well. Moreover, there 
is only one characteristic taken into account -horsepower .  No characteris- 
tic of the driver, neither sex, age, civil status, nor profession or use is 
taken into consideration. 

The rates are as follows for the minimum coverage as provided by law 
and the unlimited coverage: 

Horsepower Minimum Unlimited 

until 2.09 $137 $146 
2.10-4.09 153 162 
4.10-7.09 204 216 

7. l 0-15.09 245 260 
15.10 and more 374 396 

The bonus credits will reduce these rates of about 17% as an average. 

These rates are the result of the latest rate revision to which the public 
highly objected. The large drivers' associations are still threatening the 
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companies to establish their own insurance company. Controversies were 
brought up because the rates were raised about 33% as an average which 
is certainly a big step. The insurance companies stated that they had lost 
$45 million in the years 1960-1962. 

S I G N I F I C A N T  V A R I A T I O N S  F R O M  U.S.  A U T O M O B I L E  I N S U R A N C E  

Most of the variations have already been mentioned. The type of cov- 
erage is quite different; the rates and conditions are exactly the same for 
all companies. The competition between companies is only in the field of 
the service rendered to the public for the same premium dollar. The rating 
structure is, unfortunately, 1 would say, oversimplified; statistical investi- 
gations are scarce. The liability is different according to the type of damage 
(property damage or bodily injury). 
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OBSERVATIONS ON CASUALTY INSURANCE 

RATE-MAKING THEORY IN THE UNITED STATES 

by 

THOMAS O. CARLSON (United States) 

Writing in 1941, Mr. Arthur L. Bailey, probably the most profound 
contributor to casualty actuarial theory the United States has produced, 
observed as follows with regard to his entry into the actuarial profession: 

"The first year or so I spent proving to myself that aH of the fancy 
actuarial procedures of the casualty business were mathematically 
unsound. They are unsound--if one is bound to accept the restrictions 
implied or specifically placed on the development of the classical 
statistical methods. Later on I realised that the hard-shelled under- 
writers were recognising certain facts of life neglected by the statistical 
theorists. Now I am convinced that casualty insurance statisticians 
are a step ahead of those in most fields. This is because there has been 
a truly epistemological review of the basic conditions of which their 
statistics are measurements."[1] 

In elaboration of these remarks, Mr. Bailey refers to recognition of 
heterogeneity of populations as opposed to the homogeneity assumed in 
classical statistics, the imposition of restrictive conditions on groups of 
estimates considered in the aggregate rather than upon each individual 
estimate, with consequent reduction in the variances involved, and the 
development of "credibility" formulas to produce consistent weightings of 
statistical experience with prior knowledge in the form, for example, of 
existing rate schedules. While statistical theory has in more recent years 
been giving attention to the first two of these departures from the classical 
approach, the third area seems to have escaped investigation outside of 
actuarial circles. 

It appears appropriate in this jubilee year of the Casualty Actuarial 
Society to review actuarial developments in this country, with particular 
attention to theory. Certain of these developments will be found to com- 
plement the growth of the science elsewhere for reasons which are peculiar 
to our insurance system. An attempt is made to avoid duplication of 
material presented in any previous Congress. Presentation will be as 
nearly as possible topical with illustrative material, where needed, drawn 
from the automobile lines which contribute more than $6,000,000,000 of 
the $15,000,000,000 of annual premiums on non-life insurance in our 
country. 

a 

Editor's Note: This paper was reprinted from the Transactiotls of the XVIlth 
International Congress of Actuaries held in Great Britain. Mr. Carlson died 
shortly after returning from Europe where he presented this, his last, technical 
paper. 

Errata are listed following the Bibliography. 
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Theory in the United States has usually followed and, happily almost 
inv/~riably, supported practice, echoing the experience voiced by W. Perks 
of England at the 1951 Scheveningen Congress: 

" I  want to stress that the modern developments of statistical theory 
are less important for actuarial work than for providing a sounder 
theoretical basis for the traditional actuarial methods. More and more 
we are finding that our methods are justified by the more precise 
modern analysis."[2] 

IMPACT OF RATE REGULATION 

The development of actuarial science in the United States cannot be 
fully understood without appreciation of the impact of statutory regula- 
tion, necessity having nurtured invention. 

Rate-making by companies in concert dates from the latter years of the 
nineteenth century on a basis of voluntary informal association. Co- 
operation in rate-making became formalised in a rating organisation only 
in 1910, with the advent of the frs t  workmen's compensation legislation, 
later repealed, and it was the puzzle of establishing rates for a new compul- 
sory coverage, rather than the attendant regulation, that provided the real 
incentive. Four years later, in 1914, the Casualty Actuarial Society was 
established as a direct outgrowth of the committee discussions on the 
theory of rate-making as applied to workmen's compensation insurance. 
One of the three papers presented at the historic inaugural meeting 
remains to this day the classic introduction to the problem of the credibility 
to be accorded to statistical experience in the determination of classification 
rates. 

The rapid spread of workmen's compensation legislation and the 
existence of a rating organisation embracing all private and most public 
carriers of workmen's compensation insurance focused actuarial attention 
upon this line and made it the testing-ground of theory and practices 
that were later extended to other lines. 

The 1920's and 1930's witnessed the limited de facto extension of rate 
regulation to other casualty lines, and the concentration of rate-making 
activities in large measure in the hands of rating organisations, with non- 
affiliated companies establishing rates for the most part by reference. 
This is in general still_ the pattern as respects rate determination. 

In 1944 the epochal decision of the United States Supreme Court in 
the South-Eastern Underwriters Association case reversed 75 years of 
court rulings, and established jurisdiction over the business in the United 
States Congress. That body returned regulation to the individual states, 
however, with the threat of federal intervention to fill any gaps, and specifi- 
cally exempted the insurance industry from the application of the various 
federal anti-trust laws, except for acts of boycott, intimidation, or coercion, 
thus permitting companies to continue to pool their statistics and to make 

rates  in concert. 
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The aftermath was the passage of rate regulatory laws in all 52 jurisdic- 
tions within the United States, none of them alike in all particulars [3], 
creating a flood of problems, but still almost universally considered prefer- 
able to federal control. 

In 1951 the scope of the Society's considerations and membership was 
extended to include fire insurance in recognition of the passage of laws 
permitting a company to write both fire and casualty coverages. 

D. B. Martin of Canada remarked at the Brussels Congress that North 
American actuaries have ofnecessitystressed practical rather than theoretical 
aspects. The science has been hammered out upon the anvil of practical 
experience, with attention restricted largely to day-by-day exigencies. In 
virtually all the 52 jurisdictions, rates before they can be used must be 
approved by state officials, some of whom are elected by popular vote 
and many of whom have had no insurance background; in some states 
public hearings are held. 

The actuary must in consequence be able to explain all formulas on 
the level of comprehension of the general public, and thus has need for 
articulateness and common sense in at least as great measure as for 
mathematical facility and comprehension. 

RATE-MAKING---GENERAL 

Ratemaking embraces (1) the determination of "manual" or class 
rates and (2) the development of rating plans for the modification of the 
class rates for those individual risks large enough so that the deviation of 
the risk's experience from the class experience, as summarised in the class 
rate, is significant. 

Establishment of class rates is based fundamentally upon an annual 
review of averages, with any further analysis of distributions restricted to 
special studies on the fringes of such reviews. 

Statistical reports include by class within territory for each coverage 
the premiums, the amount of losses, the number of claims and, for lines 
with a third-party interest, the exposures or number of units of the 
manual rate base, e.g. number of cars for automobile liability. From these 
are calculated the averages: 

loss ratio = (amount of iosses)/(premiums) 

average claim cost = (amount of losses)/(number of claims) 

claim frequency = (number of claims)/(exposures) 

pure premium = (amount of losses)/(exposures) 

= (average claim cost) x (claim frequency) 

Premiums at present rates are calculated as the summed products of ex- 
posures times current basic manual rates (or, in lines like burglary and 
glass, for which exposures are not reported, as the collected premiums 

a* 
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adjusted to reflect the current rate level) and the loss ratio on present level 
calculated, using the losses within the limits represented by the basic rates. 

Supplementary data, such as average claim costs by state for current 
trend review, are collected, but since this paper is to deal essentially with 
theory, and such practical devices were fully presented, together with 
classification structure, statistical bases and other details in the illustrative 
automobile line, by Mr. Matthews and Mr. McGuinness at the 1960 
Brussels Congress [4], [5], 1 shall refrain from going beyond these 
descriptive fundamentals. 

RATE-MA KING-----OBJECTI VES 

The primary objective of ratemaking in the United States has always 
been the establishment of rates that will be proper for the period during 
which they will be effective. By "proper" we mean adequate to meet the 
losses and expenses which may normally be expected and to provide what 
the statutes prescribe as a "reasonable margin for underwriting profit and 
contingencies", which is almost universally established currently for 
casualty lines as 5% of the premium (too often not realised). L. 
Wilhelmsen of Norway said at the 1960 Brussels Congress: " . . .  adjustment 
to the level of rates following changes in the level of c l a i m s . . ,  are part of 
the rating system in Canada and in U.S.A. In other countries forecasting 
of the period during which rates should be valid seems not to take 
place." [6] American actuaries have never thought otherwise than in terms 
of rates proper for their effective term. An important secondary objective 
is the establishment in the rate-making procedures of a "best" compromise 
between the principles of (1) stability in rate-level and (2) responsiveness~to 
current experience indications while maintaining consistency in the inter- 
pretation of the statistics. These two objectives of meeting anticipated 
costs and yet compromising reasonably and consistently between stability 
and responsiveness are interwoven throughout the entire development of 
actuarial science, and actuarial procedures can only be understood in the 
light of these objectives. 

At the outset, before statistical information is available, rates have to 
be based upon underwriting judgement. When statistical information 
subsequently becomes available, two alternatives are open: either to 
consider that body of statistical data as the only true information available, 
i.e. classical theory, or to consider such data together with the information 
that is embodied in an already established rate structure. The latter, and 
theoretically unorthodox, approach has been followed in the United States 
for more than fifty years and has its own niche in actuarial theory known 
as "credibility theory", which will be examined in detail. As successive 
revisions develop, it is obvious that the rate structure partakes more and 
more of the statistical contributions and may become entirely founded upon 
them, but each revision takes the existing schedule of rates as a spring- 
board with current statistical data providing the impetus for the leap into 
the unknown territory of loss-and-expense predictions. 
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CREDIBILITY THEORY 

The simple formula for such a weighting with credibility factors is 

M = ZA + (1 - Z)B (I) 

= B + Z ( A - B )  (la) 

where A is a statistical observation while B is the corresponding value in 
the reference base with which A is being compared. B is commonly a 
broader population average, whether this concept be utilised directly as 
when B, for example, is a countrywide class pure premium with which a 
local class pure premium A is being compared, or whether the concept is 
used by implication as when B is a present rate representing a populatign 
average that is broader than A either in respect to space (as in individual 
risk rating where it is in effect a class rate with which the risk's indicated 
rate is compared) or in respect to time (as in manual rate-making where it 
embodies the results of previous years of experience with which the current 
indication is compared). Z is the credibility, the mathematical measure 
of the credence attached to the statistical observation A. In one branch of 
the theory Z is determined from specific probability assumptions as to the 
deviation of the sample average A from the true average and is called a 
"limited fluctuation" credibility. In another branch Z is determined from 
parameters of the variables being weighted and is called a "greatest 
accuracy" credibility. 

The credibility principle thus appears in various guises and disguises. 
The rationale behind its use is several-fold: 

(1) One has to use point-estimates rather than interval-estimates, 
regardless of the standard deviations of the estimates, and a 
credibility-weighting procedure connecting with some norm or 
frame of reference introduces in effect reflection of the comparative 
validity of the point-estimate and at the same time introduces a 
marked stabilising influence into the procedure--one of our 
objectives. This stabilising is accomplished not only by restricting 
the impact of fluctuations in the statistical data so weighted, but 
also by introducing on a weighted basis the frame of reference, 
whether this be the existing schedule of rates (e.g. in determining 
statewide rate level) or averages drawn from a more comprehensive 
population (e.g. in determining relationships between territories 
or between classes). 

(2) In establishing relationships between classes within a territory, or 
between territories within a state, the credibility-weighting of the 
individual indications with the average of all indications produces 
a series of indices which can be applied to any determined average 
rate-level change to produce equitable rate-levels for the individual 
classes or territories, as the case may be, recognising the compara- 
tive validity of the point-estimates involved. 
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(3) 

(4) 

Complete consistency in the interpretation of  statistical data is 
obtained by the credibility procedures; they replace the vagaries 
of  underwriting judgement, sound though such may be. This 
is of  the utmost importance in the processing of  rates for 
thousands of  classification and territory divisions annually, which 
must have the stamp of  approval from a regulatory official before 
they can be used; the avoidance of  unfair discrimination in rate 
determination is a universal statutory requirement 

There is a five-pronged interrogatory to which every rate-maker 
must subject himself: what questions may be raised about the 
revision by (a) actuaries on technical aspects, (b) company officials 
who wilt use the rates, (c) regulatory authorities who must approve 
the rates, (d) agents who must sell the rates to the public, and (e) 
the public who, it is hoped, will buy, in a sharply competitive 
market. The last three of  these groups are most of  all interested 
in the relationship of  the new rates to the old, and it would be a 
practical impossibility to obtain approval from the regulatory 
authorities if onewere  to discard the present rate structure as 
information of  no value. 

Although the question of  the dependability of  an observation, as 
deducible from Gauss's law of  error, was explored by Woolhouse in 
England as far back as 1873 [7], the first application in ratemaking resulted 
from Mowbray's  investigations in 1914 [8]. He assumed that probabilities 
of  accident can be represented by the terms of  a binomial expansion, 
which approximates the normal curve as the exponent (here the exposure) 
becomes very large, and thereby deduced from tables of  the indefinite 
normal integral, values of the variable corresponding to a given probability 
P that the variation of  the observed average from the most probable value 
will not exceed k per cent. For  this problem, the variable limit in the 
normal integral 

2 x 
P =-f f~  Io e-  ~'dt (2) 

knq 
is  x = ~/2-~pq (3) 

where n = exposure 

q = probability a claim = 1 - p .  

The exposure required to satisfy the assumed probability level is then 

x 2 1 - q 
n= 2"k- ~ . - q - -  . (4) 

Replacement of  = by >/ expresses the criterion for 100 % credibility. 
Perryman in 1932 [9] modified this approach to reflect (in effect although 
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not by specific statement) the assumption generally accepted by then that 
accidents follow a Poisson rather than a binomial distribution, by taking 

I 
a slngle trial as a unit of exposure for s years rather than or 1 year, so 

that n becomes ns and q becomes q in the binomial lormula, then letting s 
s 

(and consequently the binomial exponent ns) becqme very large. 

Then x=k~v/-~ (5) 
X 2 

and nq/> 2" ~ (6) 

in the foregoing notation. Since nq is the annual number of claims this 
1 ~r 

assumption simplifies the credibility, criterion. Since ~/--~q=~ = Coefficient 

cr I k 
of variation, the above criterion is equivalent to ~ ~ < ~ ' x "  

It should be noted that the selection of assumptions, i.e. of P and k, 
is arbitrary. The important point is that, once P and k are selected, 
consistency in the interpretation of statistical data between classes and 
between territories is ensured. 

The criterion so determined is assumed to provide 100% credibility. 
For partial credibilities, the approach has varied. The procedure 
commonly adopted is that the relative weights of two experiences, one with 

n 
exposure entitled to 100% credibility and the other with exposure - ,  would 

r 
be in the ratio of the reciprocals of their standard deviations or as 

- - a  to cr , that is, as 1 to ~rr" Thus credibility Z ( ~ l )  would be 

1 
assigned to Z2n claims; i.e. Z =  

Further considerations on partial credibilities are set forth in Longley- 
Cook's excellent recent booklet for students [10] where a complete 
bibliography will be found together with an extended discussion of other 
aspects of the theory. 

Bailey, in 1943, in discussing this "limited fluctuation" credibility, 
cast light upon the problem of partial credibility without pursuing it to 
a conclusion [1 l]. He constructed a table of the normal sampling range of 
the ratio of actual to expected number of claims (or of frequencies) corres- 
ponding to given values of the probability that a smaller value will occur, 
assuming that the number of claims C follows a Poisson distribution 
approximated for large numbers of claim by a Pearson Type I I I  distribu- 
tion with the same skewness. If V~ and V._, are values in such a table, 

entered with E(C), corresponding to ( 1 - - ~  f- '} and (}--~- '},  P being 
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interpreted as in the foregoing, 

2k = Z(Vl - V2) 

2k 
and Z = V I _  Vz" 

Values of Z (< I) produced by this evaluation approximate (to the second 
decimal place for very small values of C and more accurately for large) 
those produced by the square root rule for the same values of P and k. 
The explanation lies in the fact that the credibility determined from the 
sampling range tables varies, for any given P and k, approximately with 
the reciprocal of the standard deviation of C, i.e. with V'C; for skewness= 
0, the correspondence is of course exact. The same factor V'C is the 
numerator of the expression for the determination of Z by the square root 
rule, since the actual number of claims is assumed to be equal to the 
expected in the establishment of distribution tables; the denominator is 

X 
~v/~o~o. of claims for 100% credibility, which equals ~ from (5). 

Thus the square-root rule is justified as the closest simple approxima- 
tion, and a very close approximation to the theoretically correct values. 

It should be noted that the foregoing formulas, strictly interpreted, 
refer not to the actual number but to the expected number of claims, 
although in practice the actual number is customarily used. The reason 
is not only that the actual number is an unbiassed estimate of the expected 
number, but also a matter of expediency, since the actual number is 
immediately available whereas the expected number involves not only an 
assumption as to the expected frequency but also a subsequent calculation. 
There is a very fundamental difference in the results of application: the 
actual number increases credibility for a class with relatively high loss 
frequency (adverse experience) while giving a low credibility for a class 
with relatively low loss frequency (favou rable experience), while the expected 
number will give more weight compared with the class with low frequency. 
Further refinement from theoretical considerations produces formulas 
impracticably complicated, since these credibilities are used in thousands 
of calculations annually. 

Expected losses are sometimes used, but theoretically this will relax 
the assumptions for a given credibility level because of the greater variances 
of distributions of loss amounts as compared with those of numbers of 
claims. When it is considered, however, that the criteria are determined 
empirically, and that the important results are consistency in the interpre- 
tation and use of statistics and the restriction of the influence of chance 
fluctuations, the broadening or narrowing of the underlying assumptions 
are minor considerations. R . A .  Bailey in Longley-Cook's booklet [10] 
sets forth in Appendix C a comparison of the number ofclaims to maintain, 
for claim cost, pure premiums and trends, a given level of credibility 
determined from claim frequencies. 

A. L. Bailey has developed the theory of the "greatest accuracy" 

289 
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credibility from regression theory [12] by obtaining the best unbiassed 
linear estimate of the population mean of a certain characteristic in terms 
of the observations of this characteristic and of all characteristics. In 
reviewing the following, consider, for example, the ith characteristic as an 
individual risk’s loss hazard and the combination of all characteristics as 
the loss hazard of the class comprising all such risks. 

Let Xz = population mean (i.e. true value of ith characteristic) 

x$=X$? where the bar signifies mean value, as usual 

m=units of exposure in each observation 
- 

a = X/m, so that amxi = Xi 

wii = jth observation of ith characteristic 

yif = deviation of jth observation of ith characteristic from Xi 

so that wtj = amxt + yaj (j= 1, 2, . . . k). 

Then, since E (~6) = 0, E(xey~) = 0, and W = am, 
2 

~~2 = a2m2uz2 + FE- 
k 

and E(xi - E)(wt - $ = amuz2. 

The linear regression equation of Xi on wi gives as the best unbiassed 
linear estimate of Xi, 

E(X,,W~=X~‘=~~.W~+(~-~~).~. 

In other words, 
E(X,IwJ=Zwi+(l-Z)w 

(7) 

which is a weighted average of wi, the average of all observations of the 
characteristic, with W, the average of the observations of all characteristics, 
where the weight-factor, or credibility, attached to wi is 

It is easily shown that the variance of such an estimate is Z times that of wi. 
So that we have illustrated here two of the areas of innovation in theory 
mentioned at the outset of this paper, credibility-weighting and the reduc- 
tion of variance through the use of unbiassed estimates of averages for 
characteristics in the aggregate as compared with each of the characteristics 
individually. 

The expression (8) for Z is easily translated to the familiar GK 

formula (where P refers to premium or expected losses) for the credibility 
used in the rating of individual risks obtained by A.W. Whitney in 1918 
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[13] and still in use. In such ratings, M in formula (1) is the modification 
of the class rate resulting from applying the formula to the risk, B represents 
the class rate, and A the rate indicated by the risk’s own experience; if 
A is the risk’s loss ratio and B the expected loss ratio, M becomes a per- 
centage modification, 

M=I-Z+Z.+ (9) 

from which it is seen that the credibility is at the same time equal to the 
credit if there are no losses. This characteristic is utilised in an elegant 

derivation of Z= P+K by R. A. Bailey (A. L. Bailey’s son) by developing 

the expected claim frequency for risks accident-free for n or more years as 
compared with all risks, assuming that the inherent hazard remains 
constant for each risk, following a Poisson distribution, with the risk 
parameter following a Pearson Type III distribution, producing the 
familiar negative binomial distribution of total claims [14]. The relative 

frequency so obtained is in the form --& whence the indicated discount 

from manual rates is 1 -sn or -$-, and multiplication of numerator 

and denominator by the annual premium produces the p+K form. This 

result was independently obtained by F. Bichsel in 1959 [15]. 
The relationship to the Gauss theory of error and weighting of observa- 

tions should be noted. Weights proportional to the reciprocals of standard 

deviations of wi and W, i.e. in the ratio $ : $ would be of the form 
L 

P 
z=------- 

K 
P+K 

and 1 -Z=-- 
P+K’ 

In another paper [16] Bailey derives the same form (1) from Laplace’s 
generalisation of Bayes’ Rule in determining the expected value of a 
statistic which corresponds to the origin or cause of an observed event H, 
and shows that, if P(H,x) represents the a priori probability connecting 
H and x, and K(x) the a priori probability of the existence of x, then the 
regression of x on H, or E(xlH), is linear 

(a) when P(H,x) follows the Binomial distribution, only when K(x) 
follows the Beta distribution; 

(b) when P(H,x) follows the Poisson distribution, only when K(x) 
follows the Pearson Type III distribution (producing a negative 
binomial form). 

In summary, the credibility-weighting process, with theoretical justifica- 
tion even in the streamlined way in which it is used, is admirably adapted 
to provide the necessary balance between stability and responsiveness in 
the rate structure, and at the same time to provide the necessary link 
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between statistical experience and prior information (whether in the form 
of the existing rate structure or of broader statistical averages) while 
ensuring utter consistency in the treatment of the various bodies of 
statistics involved in the determination of rates. 

CREDIBILITY VARIABLES--EXPERIENCE RATING 

It will be noted that formulas (4) and (6) show that the "limited 
fluctuation" credibility depends upon both volume of statistics and 
frequency of loss, but that the "greatest accuracy" formula in its customary 
appearance reflects only the volume directly, any reflection of loss frequency 
being restricted to variation of the K. Ideally we can postulate that any 
credibility factor should be a function F(v, q) of the volume and loss 
frequency (volume being understood here in a general sense) such that 

I. 0~<z~<l 
II. For z < 1, 

dz>o d__z> O. anz d2z 
(a) dv ' aq ' (b)~vZ<0, ~/q~<0. 

The square root formula for partial credibilities related to the 100% 
criterion determined by (6), or 

"-,L&% 
satisfies both postulates, as does the formula 

P f(n).q 
Z=p + K-f(n) .q+ K.  (I1) 

The failure of (11) to reflect loss frequency variations by size of loss 
(i.e. for different loss severities) has resulted in the development ofexperierice 
rating plans (wherein the credibility (11) is most often encountered) with 
a split of the losses into a primary portion which includes the first Tp 
dollars of each loss and an excess portion TE which includes the balance 
of the losses, with credibility on Tp higher than on TE for Tp=TE. 
Because of the greater frequencies of loss on property damage liability as 
compared with bodily injury, credibilities for experience rating of property 
damage are correspondingly increased by variation of the K value. 

Perryman in 1937 refined the theory of credibilities for experience 
rating and developed the multi-split principle to introduce a diminishing 
c~'edibility for successive increments of a single loss by including as primary 
losses the first t dollars of each loss plus r% of the next t dollars plus rZ~/o 
of the next t dollars and so on in geometric progression, the balance being 
the excess losses [17]. The maximum primary loss is thus t(1 - r )  dollars. 
The proportions of losses thus designated as primary and excess vary by 
class so that expected losses must be split by class correspondingly. The 
plan in this form has in actual application been restricted to workmen's 
compensation risks. 
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R. A. Bailey has recently re-examined experience rating theory [18], 
viewing the credibility as a multiple correlation coefficient between the 
frequencies of losses of different sizes and the total expected losses as 
modified by the rating plan, which might be called a multi-multi-split 
approach; with an assumption of comparative ignorance as to the correct 
tariff rate (which is realistic for a newly established coverage as in the 
present multiple-peril developments in the United States) he has the 
paradoxical result of a one-split plan with primary losses self-rated and 
with zero credibility on the excess losses, conclusions which he notes 
support the findings of Professor Karl Borch of Norway on excess of loss 
reinsurance presented in 1960 at Brussels [19]. 

A significant contribution to credibility theory reflecting the greater 
variances of distribution of loss amounts by size as the limit of loss increases 
is a study made by L. H. Roberts of the effect on credibility of using in 
manual ratemaking the now common automobile liability limits of 10120 
($10,000 per claim subject to a maximum of $20,000 per accident) as 
compared with the old 5/10 basic limits [20]. He calculates "that 10120 
experience would require at least 40% more claims for full credibility to 
retain the same statistical reliability as 5/10 experience". Space does not 
permit a summary here of  the details of the calculation. 

RETROSPECTIVE RATING 

The rating formula (9) applied to individual risks illustrates "prospec- 
tive" experience rating, that is, a rating modification developed from past 
experience on the risk to apply for the coming year. In the 1930's a type 
of plan termed "retrospective" rating was developed under which the 
risk's experience is reviewed after expiration and a modification developed 
for retro-active application. Under such plans the risk's losses are as a 
rule self-rated within minimum and maximum limits in accordance with 
the formula 

i (t ~< h) M =  +Ct  (h<t<g) (12) 
(t>~g) 

where, if M, H, B, and G are ratios to class rates, 

M = modification 

H = minimum premium 

G = maximum premium 

t=  risk loss ratio 

h=  minimum loss ratio reflected in rating 

g =  maximum loss ratio reflected in rating 

C=loss  conversion factor to include rate variables dependent on the 
losses 

B = basic premium = e + t '(g)- t"(h) 
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where e =  provision for other expenses (selling, administration, servicing) 

t'(g) = average class ratio of  losses in excess of  g to total losses 

t'(h) = average class ratio of  losses less than h to total losses. 

Now t '  and t" depend upon the distribution of  loss ratios by risk about the 
average loss ratio (after adjustments to reflect equality between actual and 
expected losses). 

Let E( )=expected  value, as usual 

u = risk premium 

Rs=excess pure premium ratio over a loss ratio Of s 

Z'(losses > su) 
- Z'E(tu) 

t =  total loss ratio on each risk. 

Then Rs ~ s u  (tu-su) --- Z'E(tu) (13) 

! s 
or, for a given size of  risk t t ,  writing t l = E ~  and St=E(t )  , and further 

considering t as a continuous variable with distribution F(t), 

J '~tF I ~ ( t)dt-sl  F(t)dt 
R 8  Sl 

Since fs~tF(t)dt= I2 tF( t )d t - f? tF( t )d t  = Ix, - ~:'tF(t)dt 

where Ix has the usual signification of  the mean value, 

and further IStF(t)dt=s~I~'F(t)dt-~2'Ii 'F(t)dtdt 

IY it follows that R8 = Ixt - sl + F(t)dtdt (14) 
0 0 

as derived by A. L. Bailey [11]. 
Formula (12) may be modified so as to sectionalise the range of  self-rated 
losses, or even so as to modify them by a credibility-weighting process, 
but these variations have not been utilised in common practice. 

Excess pure premium ratios vary by size of  risk, and the loss ratio 
variances are so great on small risks that the size of t ' (g)  makes application 
impracticable. As u increases, however, t'(g) approaches0,  and the plan 
is widely used on the larger risks. Carlson [21] has. developed the theory 
in so far as it is concerned with the interrelationships of  the variables 
involved, and has explored various types of  plan, and Dorweiler [22] has 
developed procedures for producing graduated tables of  excess pure 
premium ratios. 
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DISTRIBUTION THEORY 

Little will be said here about distribution theory, because the subject 
has been so fully developed in the International Congress Transactions. 
and the ASTIN Bulletins. Rate-making in the United States has had a 
much larger statistical volume at its command than elsewhere, and this 
has been a factor in what appears to be a more pragmatic approach to 
rate-making with less dependence upon mathematical models--notwith- 
standing the fact that the major factor has been, as already indicated, the 
impact of statutory regulation. 

Distribution theory in casualty insurance statistics commonly stems 
from the mathematical model assumed for the distribution of the number 
of claims. For years this was assumed to follow the Poisson form and it is 
only recently that the negative binomial has come generally to supersede 
the Poisson for this purpose. Bailey's paper on sampling theory [11] uses 
the Poisson distribution to reflect chance fluctuations in claim frequency 
distributions, but makes allowance for other distributions in the develop- 
ment of expressions for the moments of other statistics, with analytic 
ramifications that covered almost the entire field of casualty actuarial 
science twenty years ago. 

It is interesting to note that the negative binomial distribution was 
presented, including its generalised form, in the Proceedings of the Casualty 
Actuarial Society as early as 1942 as a model reflecting variation of the 
Poisson parameter to recognise differences from individual to individual 
in the inherent risk hazard [23]. Bailey derived it again in 1950 in his 
study of credibility theory as developed from Bayesian considerations, 
as already noted in this paper. But it did not come into general use in 
the United States until its application in 1959 by Harwayne [24] and 
Dropkin [25] in automobile driver record studies, since when there have 
been a number of papers relating to theory and applications [26]-[29]. 
Varied interpretations of this model, which is of surprisingly wide versa- 
tility, have been reviewed in PCAS [30] and [31], but the recent ASTIN 
article by Campagne [32] seems to be the most complete in this respect. 

SCHEDULE R A T I N G - - L I N E A R  PROGRAMMING APPLICATION 

Schedule rating is used as a classification refinement reflecting physical 
characteristics of individual risks. It was once applied universally in 
workmen's compensation insurance, but is now retained in only one state 
since experience rating has almost entirely superseded it. In fire insurance 
it still constitutes the core of rate differentiation. 

The extreme refinement of classification effected by schedule rating 
and the interaction of the multitude of factors involved has to date placed 
such factors virtually beyond analysis. The theory of an approach to 
this very difficult problem has been developed in a recent paper by Mclntosh 
[33] utilising lifiear programming techniques which with the new electronic 
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speeds of data processing for the first time open the door to the possibility 
of undertaking the solution of such complex multivariate problems of 
factor-interdependence. 

RISK THEORY 

Collective risk theory, which has played such a large role in the literature 
of the science in Europe and the origination of which dates back close to 
the inception of the International Congress, has received little attention 
in America but is currently being examined by a rapidly increasing number 
of actuaries, and the Casualty Actuarial Society has organised a committee 
on the mathematical theory of risk. Again, the explanation for previous 
scanty consideration lies principally in the history of insurance develop- 
ments in our country, with statutory measures forcing primary attention 
to the propriety of rates for individual risks. The two approaches need to 
be blended, for both involve important concepts without which the science 
is incomplete. 

CONCLUSION 

In reviewing the theoretical contributions of the Casualty Actuarial 
Society only those aspects which it is believed may not be familiar ground 
to actuaries in other countries have been emphasised. It has been possible 
to mention only a few of the papers that still are significant, and it should 
be emphasised that the greater number have dealt with practical problems 
and their solution rather than with theory. We welcome these international 
exchanges, and assure you of our increasing participation both in the 
International Congresses and in ASTIN. 

I should like to acknowledge the suggestions of a number of colleagues 
in the Society, but shall name only four: the present immediate-past 
presidents, L. H. Longley-Cook and William Leslie, Jr., who proposed the 
general subject; and R. A. Bailey and L. H. Roberts, discussions with 
both of whom have been more helpful than they can realise. 
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33. Mclntosh, K. L., Mathematical Limits to the Judgment Factor in Fire Schedule 
Rating, PCAS, XLVIII, p. 131 (1961). 
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E R R A T A  

Page 

284 

287 

288 

Location 

Bottom of page 

Third paragraph 

Line 3 

Correcliotl 

Delete a* 

For "k per cent" read 
"100k per cent" 

For "or 1 year" read "for 1 year" 

289 

291 

Line 9 

Lines 20 and 2[ 

For ~ read ~ 

For  "standard deviations" read 
"variances" 

292 dz d~z d~___zz 
For dvv' ~ and dq" 

~Z ~'-'Z ~'-'Z 
read Tvv' ~ and ~q--~., 

294 

294 

Lines 2 and 3 

Equation (13) 

For "average class ratio" read 
"average ratio" 

The lower limit of summation 
should be zero and the condition 
tu _>- su should be stated 
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Greetings from Other Actuarial Organizations 

GOLDEN JUBILEE BANQUET 
N o v e m b e r  19, 1964 

The Casualty Actuarial Society was honored on the occasion oJ its 
Fiftieth Anniversary celebration by the presence of distinguished actuaries 
who brought greetings from other actuarial organizations. These greetings 
were given extemporaneously at our Golden Jubilee Banquet and in re- 
cording them in these PROCEEDINGS it is hoped that their graciousness and 
flavor have been preserved. 

HANS AMMETER 
Chairman, .4STIN Section, 
International Congress of Actuaries 

1 thank you, Sir, for your friendly words of welcome and your kind 
remarks about ASTIN and its Committee. 

l should also like to thank all the gentlemen - I beg your pardon - and 
ladies, who have taken such pains in the preparations for this golden jubilee 
and I warmly congratulate them on their brilliant success. 

On behalf of ASTIN as well as on behalf of .its Committee and the 
members, I offer our hearty felicitations to the Casualty Actuarial Society 
on its 50th anniversary. In the last 50 years the Casualty Actuarial Society 
has made important contributions to the Non-life actuarial science. The 
Casualty Actuarial Society can proudly look back to 50 years of momentous 
contributions in this sphere. May it continue its successful activities in the 
years to come. 

When we examine rather closely the relationship between ASTIN and 
the Casualty Actuarial Society and think of the possibility that in other 
countries also similar organizations could be founded then we can make a 
figurative, allegorical comparison, that ASTIN is to a certain extent the 
mother of such organizations and the national institutions are the daughters. 
Unfortunately, the mother has only one, sole daughter at present. But what 
a daughter! Besides, we must not give up the hope that in the course of time 
further daughters would be born. However, in the present mother-daughter 
relationship before us, there appears to be an anomaly. Namely, the mother 
is considerably younger than the daughter. But what does it matter to a 
loving mother when she thinks of such a well-placed daughter? And 
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strictly speaking, is it not the secret desire of all mothers to be younger 
than their daughters? 

In token of thanks of the mother to the well-placed daughter and as a 
souvenir for the hour of the birthday today, ASTIN presents this pewter 
jug to the Casualty Actuarial Society. It bears the inscription 

Presented to the 
Casualty Actuarial Society 

by AST1N 
1964 

This pewter jug is associated with many historical memor ies -memor ies  
of the development in the Middle Ages of European towns and of the guilds 
which were then formed. To some extent, these guilds exist even t o d a y -  
not of course in the original conception of their aims, but as pure social 
fraternities. In Zurich, there exist even at present thirteen guilds, of shoe- 
makers', tailors' etc. The guild life has been so popular that even in later 
times, when the political importance of guilds had already disappeared, new 
guilds came to be founded. Each year in Zurich the guilds celebrate the 
reawakening of the nature in spring at the "Sechseliiuten"; I may roughly 
translate it as the "Six O'clock Festival". At this festival, the "boggey", 
representing to a certain extent the winter, is publicly burnt at exactly six 
o'clock in the evening. This gigantic fire produces an immense thirst in 
those taking part. At the guild revelries that follow, this immense thirst is 
quenched in an equally immense measure, perhaps, even in a more im- 
mense measure than needed for just the thirst itself. 

At these guild revelries, the wine would be poured out of guild jugs 
just of this type. Naturally, there are diverse forms and dimensions of such 
guild jugs. The jug before us is the so-called "Wallis" jug because of its 
octagonal base. In selection, we had a heavy discussion on the subject of 
the dimensions of thirst of our American friends, especially of the present 
and future Presidents of the Casualty Actuarial Society. As a result, we 
came to the conclusion that the grinding work of a President of the Casualty 
Actuarial Society is of such an extent that it must lead to a strong thirst. 
We therefore decided on this rather good-sized jug in order to get even 
with the drinking capacity of the illustrious board. 

In presenting you this jug on behalf of ASTIN, I wish your society 
once again progress and prosperity and raise my glass to the health of you 
all and in particular of the well-being of the birthday child, to the Casualty 
Actuarial Society. 
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ROBERT E. BEARD 
Senior Vice President, Institute of Actuaries 

Thank you very much indeed for the manner in which you have intro- 
duced me this evening. As your remarks have indicated I am here in a 
dual or perhaps multiple capacity but I would first like to say how happy 
I am to have the privilege of joining in your 50th birthday party. Ever 
since the formation of ASTIN during the New York Congress in 1957, 
a birth which was greatly helped by the members of the C.A.S., the links 
with ASTIN have been growing stronger and we now have a much greater 
mutual understanding of our common problems. 

Our Chairman, Mr. A m m e t e r - a s  we are bilingual he is referred to 
in French as our P res iden t -has  eloquently expressed greetings on behalf 
of ASTIN and I will therefore now speak in my other capacity as Vice 
President of the Institute of Actuaries. The President, Council and mem- 
bers have charged me with the very pleasant task of expressing our warmest 
congratulations and greetings on this memorable occasion and wish you 
continued success in the future. 

KARL H. BORCH 
Norwegian Society of Actuaries 

Finn Alexander, the President of the Norwegian Society of Actuaries 
has asked me to convey the congratulations from Norwegian actuaries to 
your society on this occasion. 

He has asked me to try to find adequate words for expressing how 
much he and our members appreciate the professional contacts and per- 
sonal friendships which we have established with members of the Casualty 
Actuarial Society during the past half-century. I feel that I am not quite up 
to this task, and I doubt that adequate words really exist. 

In accordance with good traditions in actuarial mathematics I shall 
refrain from trying to give an existence proof. Instead I shall add my 
most sincere personal thanks for having been given the opportunity to be 
here tonight, and also for having been invited to some of the earlier meet- 
ings of your society. 

Casualty Actuaries seem to have an exceptional ability for combining 
business and pleasure. The social events and the professional discussions 
at the meetings of the Casualty Actuarial Society will always be among 
my most treasured memories from my visits to this very hospitable country. 
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B. CHRISTOFFERSEN 
Danish ,4ssociation of ,4 ctuaries 

It is a great honour for me to be present here in New York on the oc- 
casion of the 50th Anniversary of the Casualty Actuarial Society, and on 
behalf of Mrs. Christoffersen and myself I thank the Society for inviting 
us to attend. I have also been authorised to convey to the assembly the 
greetings and congratulations of the Association of Danish Actuaries and 
the Danish Members of ASTIN. 

GILBERT W. FITZHUGH 
President-elect, Society of ,4ctuaries 

It  is a real privilege to bring to the Casualty Actuarial Society warm 
congratulations from its sister organization, the Society of Actuaries. 1 
am particularly pleased to be able to do this as a Fellow of the Casualty 
Actuarial Society in my own right. 

I have been fairly active in the work of the joint committees of the 
various actuarial societies endeavoring to get the federal charter for the 
new Academy of Actuaries, and, if this becomes a reality, our organizations 
will be even more closely related. 

This has been an eventful evening for me, and I wouldn't have missed 
it for anything. 

EDWARD FRANCKX 
President, Permanent Committee, 
International Congress o[ ,4ctuaries 

We are very happy to bring you, in the name of the Office of the 
Permanent Committee of International Congress, the congratulations that 
the Casualty Actuarial Society deserves on the occassion of its fiftieth 
birthday. 

It  was therefore a half century ago that actuaries in the United States 
became aware of the merit of applying their professional and scientific 
talents to other fields besides life insurance, and understood the need for 
pooling their efforts and exchanging their viewpoints. 

A similar concern, hardly ten years ago, brought the actuaries of sev- 
eral countries to set the cornerstone of the ASTIN section in which we are 
particularly happy to have a large number of American colleagues. 

The founding of your association met an obvious need and its fifty 
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years of operations have enabled it to achieve noteworthy progress as much 
in the field of non-life risks as in the practical applications which derive 
from it. 

For all this the sponsors of the Casualty Actuarial Society are entitled 
to our gratitude. 

Congratulating you once more, Mr. President, we are sending you 
our sincere wishes for your fruitful work and success and bid you to believe 
in the assurance of our very distinguished feelings. 
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MINUTES OF THE GOLDEN ANNIVERSARY MEETING 

November 18, 19 and 20, 1964 

HOTEL PLAZA, NEW YORK, NEW YORK 

The attendance at the Fiftieth Anniversary Meeting of the Casualty 
Actuarial Society was greater by far than that of any other meeting since the 
founding of the Society in 1914. 

The attendance included four of the ten living Charter Members: 

S. Bruce Black Winfield W. Greene 
William Breiby John S. Thompson 

Also present were all of the living Past Presidents with the exception 
of Gustav F. Michelbacher and Sydney D. Pinney who had telegraphed 
their felicitations and expressed their disappointment at not being able to 
attend: 

Harmon T. Barber 1949-50 Charles J. Haugh 1945-46 
Ralph H. Blanchard 1941-42 William Leslie, Jr. 1959-60 
James M. Cahill 1947-48 Laurence H. Longley-Cook 1961-62 
Paul Dorweiler 1932-33 Norton E. Masterson 1955-56 
HaroldJ. Ginsburgh 1943-44 Dudley M. Pruitt 1957-58 

*Winfield W. Greene 1934-35 Seymour E. Smith 1953-54 

*Also a Charter Member. 

The following Special Guests were also present: 

James B. D o n o v a n -  Watters & Donovan 
Gilbert W. F i t zhugh-  President-Elect, Society of Actuaries 
John H. Miller - Past President, Society of Actuaries 

It is worthy of note that Messrs. Fitzhugh and Miller are also Fellows 
of the Casualty Actuarial Society. 

In addition there were present the following distinguished foreign ac- 
tuaries, members of ASTIN: 

Hans A m m e t e r - A S T I N  and the Swiss Actuarial Society 
Robert E. Beard - Institute of Actuaries, England 
Karl H. Borch - Norwegian Society of Actuaries 
B. Christoffersen- Danish Association of Actuaries 
Edward Franckx - Royal Association of Belgian Actuaries 
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The detailed attendance by members and guests will be found later in 
these minutes. 

The Golden Anniversary Meeting convened at 2:15 p.m. on Wednes- 
day, November 18, 1964 with President Thomas E. Muffin presiding. The 
first order of business was an address by Past President Laurence H. 
Longley-Cook "Early Actuarial Studies In The Field Of Property And 
Liability Insurance." This was followed by a companion address by Past 
President Dudley M. Pruitt "The First Fifty Years." 

Vice President William J. Hazam then took charge of the program for 
the remainder of the afternoon. The next order of business was a panel 
discussion relating to the problems outlined in the report "The Actuarial 
Problem" which had been submitted, by top executives of 12 leading capital 
stock agency system companies, to the Executive Committee o1~ the Na- 
tional Association of Insurance Commissioners at its June 1964 session in 
Minneapolis, Minnesota. 

Moderator: Seymour E. Smith 

Panelists: John W. Carleton 
Harold E. Curry 
Frank Harwayne 
Richard L. Johe 

This concluded the program for the Wednesday, November 18 session. 
However, in .the evening there was an informal, off-the-reco/d get-together 
dinner attended by Charter Members, Past Presidents and Vice Presidents, 
Foreign Guests, present Officers, and Accompanying Wives. 

The meeting reconvened at 10:00 a.m. on Thursday, November 19, 
1964 with Vice President Harold E. Curry presiding. The session opened 
with a panel discussion "Rate Regulation And The Casualty Actuary- 
20 Years After The S.E.U.A. Decision": 

Moderator: Leslie P. Hemry 

Panelists: James M. Cahill 
Laurence H. Longley-Cook 
Allen L. Mayerson 
Hubert W. Yount 

The session then recessed for luncheon. At the luncheon the gathering was 
addressed by the Honorable Henry R. Stern, Jr., Superintendent of Insur- 
ance of the State of New York. 
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The meeting reconvened with a panel discussion by distinguished for- 
eign actuaries on "Motor Insurance In Foreign Countries." 

Moderator: Norton E. Masterson 

Panelists: Hans A m m e t e r -  Switzerland 
Robert E. Beard - England 
Karl H. B o r c h -  Norway 
B. Chris toffersen-Denmark 
Edward Franckx - Belgium 

There then followed a panel session "Actuaries and The Insurance In- 
d u s t r y -  Past, Present and Future." 

Moderator: William Leslie, Jr. 

Panelists: Harmon T. Barber 
S. Bruce Black 
Ralph H. Blanchard 
William Breiby 
Harold J. Ginsburgh 
Winfield W. Greene 

The session recessed at 5:10 p.m. 

In the evening there was a reception and social hour followed by the 
Golden Anniversary Banquet at which Past President Charles J. Haugh 
acted as Master of Ceremonies. Mr. Haugh introduced those seated at the 
head tables: Charter Members, Past Presidents, Distinguished Guests, 
Present Officers of the Society and Accompanying Wives. 

Brief responses were made by the distinguished guests who expressed 
greetings and congratulations, on behalf of their respective actuarial organi- 
zations, to the Casualty Actuarial Society on the occasion of its Golden 
Anniversary: 

Hans Ammeter - AST1N and Switzerland 
Robert E. Beard - England 
Karl H. B o r c h -  Norway 
B. Christoffersen - Denmark 
Gilbert W. Fitzhugh - Society of Actuaries 
Edward Franckx - Belgium 

At this time Mr. Ammeter presented to the Casualty Actuarial Society a 
beautiful pewter jug on behalf of ASTIN. President Murrin responded on 
behalf of the Casualty Actuarial Society and expressed his appreciation that 
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the distinguished guests were able to attend our Fiftieth Anniversary Meet- 
ing and to so ably represent their respective organizations. 

Matthew Rodermund then presented a delightful and entertaining 
paper, not listed on the formal program, "How To Tell A Pure Actuary 
From A Lay Actuary." In introducing his remarks Mr. Rodermund ex- 
plained that they stemmed from a conversation with the late Thomas O. 
Carlson, a Past President of the CAS, and therefore, he deemed it appro- 
priate to dedicate his skit to the memory of Mr. Carlson. 

The meeting was reconvened at 9:45 a.m. on Friday, November 20, 
1964, for a business session, with President Thomas E. Muffin in the chair: 

Amendment To Article IV O[ By-Laws-  Dues 

Under date of October 7, 1964 the membership had been advised of a 
proposed amendment to Ar.ticle 1V of the By-Laws which would be pre- 
sented for action at the Golden Anniversary Meeting. 

It was regularly moved and seconded that the proposed anaendment be 
adopted. Following a voice vote for a "yes" or "no" President Murrin an- 
nounced that the amendment had been adopted unanimously so that the 
present second sentence of Article IV will read: 

"Effective November 20, 1964, the payment of dues will be waived 
in the case of any Fellow or Associate who attains the age of 70 
years or who attains the age of 65 years and notifies the Secretary- 
Treasurer in writing that he has retired from active work." 

The substantive effect of the amendment is to change "November 19, 1954" 
to "November 20, 1964" and to eliminate the phrase "having been a mem- 
ber for at least 20 years." 

Report O[ Secretary-Treasurer 

The Secretary-Treasurer reported on specific actions of the Council 
subsequent to the 1963 Annual Meeting. The report also noted that during 
the fiscal period ending September 30, 1964 receipts had exceeded dis- 
bursements by $3,105.84. Copies of the detailed Financial Report, which 
had been examined by the Auditing Committee (Howard G. Crane, Chair- 
man) and certified to be correct, were available to the membership at the 
rostrum. The Report of the Secretary-Treasurer will be printed in the next 
volume of the Proceedings. 



308 MINUTES 

Obituaries 

The gathering stood for a moment of silence in memory o~ the follow- 
ing deceased members: 

Fellows 

Thomas O. Carlson 
Solomon S. Huebner 
Arthur Hunter 
Ray D. Murphy 
Edward C. Stone 

Associate  

Robert E. Ankers 

Date of Death 

July 15,1964 
July 17, 1964 
January 27, 1964 
February 24, 1964 
June 6, 1964 

Date of Death 

March 1, 1964 

A c a d e m y  O[ Actuar ies  

Past President Longley-Cook then acquainted the membership with the 
current status of this project. The application for a Federal Charter had 
passed the United States Senate but had failed to be reported out by the 
Judiciary Committee of the House. Therefore, it would be necessary to 
start de novo at the coming session of the new Congress. 

Presidential Address  

President Thomas E. Murrin then delivered his Presidential Address 
which will appear in the next volume of the Proceedings. 

Election Of  Officers A n d  Three  M e m b e r s  O[ Council  

Seymour E. Smith, Chairman of the Nominating Committee, then pre- 
sented on behalf of the Committee the following nominations: 

President . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Thomas E. Murrin* 

Vice President  ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Harold E. Curry* 

Vice President ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  William J. Hazam* 

Secretary-Treasurer  ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Albert Z. Skelding* 

*Incumbent 

A motion was made from the floor nominating the foregoing state and was 
regularly seconded. A call for other nominations receiving no response, the 
nominations were closed. The Secretary-Treasurer was requested to cast 
one ballot for the nominees who were then declared as being duly re-elected 
to their respective offices for the coming year. 
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The Nominating Conmaittee then presented its recommendation with 
respect to three new members of the Council: 

Frederic J. Hunt, Jr. Daniel J. McNamara Henry W. Menzel 

There being no other nominations from the floor, and, following the con- 
stitutional procedure, Messrs. Hunt, McNamara and Menzel were declared 
duly elected. 

The gathering then proceeded to re-elect for the coming year, in accord- 
ance with the procedure set forth in the second sentence of Article V of 
the Constitution: 

Edi tor  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Harold W. Schloss 
Librar ian  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Richard Lino 
Genera l  C h a i r m a n -  E x a m b z a t i o n  C o m m i t t e e  .......... Norman J. Bennett 

A d m i s s i o n  O[ N e w  Fe l l ows  A n d  ,4ssociates  

President Murrin presented diplomas to the following new Fellows: 

William C. Aldrich James E. Gillespie 
Lee M. Alexander Jeffrey T. Lange 
Robert A. Cr~ig George E. McLean 

It was also announced that the following, having completed the require- 
ments for admission, would be enrolled as Associates: 

William W. Brown, Jr. Bertram 'F. Mokros 
Edwin A. Carlson Gary A. Raid 
David C. Forker Robert Schuler 
Costandy K. Khoury Brian E. Scott 
Andrew S. Markell Irwin T. Vanderhoof 

W o o d w a r d - F o n d i l l e r  Prize  

The President announced that the first award of the Woodward-Fon- 
diller Prize had been given to James H. Durkin, Actuary, Wolfe, Corcoran 
& Linder, for his paper "A Glance At Group Dental Coverage" which had 
been presented at the May 1964 meeting. 

Papers  - Presen ta t ions  ,4 nd  R e v i e w s  

At this point, Vice President William J. Hazam took charge of the re- 
mainder of the program which consisted of the presentation of new papers 
and reviews of new and previous papers. 

(a) The previously presented paper "A Glance At Group Dental Coy- 
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erage" by James H. Durkin was reviewed separately by Roger A. 
Johnson and George E. McLean. 

(b) The previously presented paper "Some Fundamentals of Insur- 
ance Statistics" (originally entitled "The Philosophy of Statistical 
Applications to Insurance Operations") by Harry M. Sarason was 
reviewed by Charles C. Hewitt, Jr. 

(c) The invitational paper "The Optimal Management Policy Of An 
Insurance Company" was presented by Professor Karl Borch 
(Norway). 

(d) The invitational paper "On Some Essential Properties Of A Tariff 
Class" was presented by Professor Edward Franckx (Belgium). 

(e) The new paper "A Bayesian View Of Credibility" was presente~t 
by the Honorable Allen L. Mayerson. 

(f) Kenneth L. Mclntosh presented in summary form, the paper "Ob- 
servations On Casualty Insurance Rate Making Theory In The 
United States" by the late Past President Thomas O. Carlson. Mr. 
Carlson had presented his paper at the meeting of the XVIlth 
International Congress of Actuaries held in London and Edin- 
burgh from May 26 thru June 3, 1964. 

(g) A new paper "Size Of Loss Distributions In Workmen's Compen- 
sation Insurance" was presented by Lester B. Dropkin and re- 
viewed by Roy H. Kallop and LeRoy J. Simon. 

(h) A new paper "Estimating The Cost Of Accident Insurance As A 
Part Of Automobile Liability Insurance" was presented by Her- 
bert E. Wittick and reviewed by Carl L. Wilcken. 

This concluded the formal program of the Golden Anniversary Meeting 
of the Casualty Actuarial Society. 

President Thomas E. Murrin then expressed the hope that the attend- 
ance at the next meeting of the CAS May 24-26, 1.965 at Shawnee-On- 
Delaware, Pennsylvania, would approach that of our Fiftieth Anniversary 
Meeting. He extended his thanks to the membership, officers of the So- 
ciety, committee chairmen, and invited guests whose cooperation had con- 
tributed so greatly to probably the most pleasant and successful meeting in 
the history of the Casualty Actuarial Society. Thereupon, the meeting was 
adjourned at 12:35 p.m. 
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In attendance at the Golden Anniversary Meeting were the following 
128 Fellows, 49 Associates and 41 Guests. 

Aldrich, W. C. 
Alexander, L. M. 
Allen, E. S. 
Ault, G. E. 
Bailey, R. A. 
Balcarek, R. J. 
Barber, H. T. 
Bennett, N. J. 
Berkeley, E. T. 
Berquist, J. R. 
Bevan, J. R. 
Black, S. B. 
Blanchard, R. H. 
Blodget, H. R. 
Bondy, M. 
Bornhuetter, R. L. 
Boyajian, J. H. 
Boyle, J. 1. 
Brannigan, J. F. 
Breiby, W. 
Budd, E. H. 
Burling, W. H. 
Cahill, J. M. 
Cameron, F. R. 
Carleton, J. W. 
Coates, C. S. 
Corcoran, W. M. 
Craig, R. A. 
Curry, H. E. 
Dickerson, O. D. 
Dorweiler, P. 
Drobisch, M. R. 
Dropkin, L. B. 
Eide, K. A. 
Elliott ,  G. B. 
Finnegan, J. H. 
Fitzgibbon, W. J. 
Fitzhugh, G. W. 
Foster, R. B. 
Fowler, T. W. 
Gillam,W. S. 
Gillespie, J. E. 
Ginsburgh, H. J. 

FELLOWS 

Goddard, R. P. 
Graham, C. M. 
Graves, C. H. 
Greene, W. W. 
Hart, W. V. B., Jr. 
Harwayne, F. 
Haugh, C. J. 
Hazam, W. J. 
Hewitt, C. C., Jr. 
Hobbs, E. J. 
Hope, F. J. 
Hunt, F. J., Jr. 
Hurley, R. L. 
Johe, R. L. 
Johnson, R. A. 
Kallop, R. H. 
Klaassen, E. J. 
Kormes, M. 
LaCroix, H. F. 
Lange, J. T. 
Leslie, W., Jr. 
Linden, J. R. 
Linder, J. 
Lino, R. 
Liscord, P. S. 
Livingston, G. R. 
Longley-Cook, L. H. 
MacGinnitie, W. J. 
MacKeen, H. E. 
Magrath, J. J. 
Makgill, S. S. 
Masterson, N. E. 
Matthews, A. N. 
Maycrink, E. C. 
Mayerson, A. L. 
McClure, R. D. 
McGuinness, J. S. 
McLean, G. E. 
McNamara, D. J. 
Meenaghan, J. J. 
Menzel, H. W. 
Miller, J. H. 
Morison, G. D. 

Moseley, J. 
Muetterties, J. H. 
Murrin, T. E. 
Nelson, S. T. 
Niles, C. L., Jr. 
Oberhaus, T. M. 
Otteson, P. M. 
Perkins, W. J. 
Petz, E. F. 
Phillips, H. J., Jr. 
Pruitt, D. M. 
Resony, J. A. 
Richards, H. R. 
Riddlesworth, W. A. 
Roberts, L. H. 
Rodermund, M. 
Rosenberg, N. 
Rowell, J. H. 
Ruchlis, E. 
Salzmann, R. E. 
Schloss, H. W. 
Simon, L. J. 
Skelding, A. Z. 
Smick, J. J. 
Smith, S. E. 
Stankus, L. M. 
Tarbell, L. L., Jr. 
Thomas, J. W. 
Thompson, J. S. 
Trist, J. A. W. 
Trudeau, D. E. 
Uhthoff, D. R. 
Valerius, N. M. 
Wieder, J. W., Jr. 
Wilcken, C. L. 
Williams, D. G. 
Williams, P. A. 
Williamson, W. R. 
Willsey, L. W. 
Wittiek, H. E. 
Wolfrum, R. J. 
Yount, H. W. 
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R E P O R T  OF SECRETARY-TREASURER 

The .following report summarizes those activities of the Council subse- 
quent to the 1963 Annual Meeting which it is felt will be of particular interest 
to the membership. 

Meeting of February 14, 1964 

The Council expressed disagreement with the "Requirements For Ad- 
mission To Membership" in the draft of the proposed By-Laws of the 
American Academy of Actuaries. Our representative on the Joint 
Subcommittee, Past President Laurence H. Longley-Cook, was author- 
ized to bring this disagreement to the attention of the subcommittee look- 
ing forward to a revision of the admission requirements in line with the 
thoughts of the Council. It is a matter of interest to note that the result- 
ing revised version of he By-Laws was accepted by the Council. 

Meeting of May 17, 1964 

At this meeting the Council voted unanimously to go on record in favor 
of .the organization of an American Academy of Actuaries and to share 
with the other three actuarial bodies in the expenses incurred in such 
organization. This action of the Council was ratified by the membership 
at the Spring Meeting of the CAS held at Wentworth-By-The-Sea in 
New Hampshire on May 18, 19 and 20, 1964. 

The Council unanimously approved the following nominations to the 
American Academy of Actuaries: 

President ..................................................................... Henry F. Rood 
Vice Presidents (4) ....................................................... John H. Miller 

Laurence H. Longley-Cook 
H. Raymond Strong* 

Frank J. Gadient* 
Secretary .............................................................. John C. Archibald* 
Treasurer .................................................................. George M. Bryce 
Admissions Commit tee  ............................................ Harold W. Schloss 
Board ol Directors .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Frank Harwayne 

William Leslie, Jr. 
Norton E. Masterson 
Daniel J. McNamara 

Thomas E. Murrin 
* Not a member of CAS. 
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The Council voted that, beginning with the 1965 examinations, the 
fees for the Associateship examinations be increased from $3.00 for a 
section to $3.75, and from $6.00 for one complete part to $7.50. 

The Council reviewed the procedures with respect to invited guests 
eligible to attend our meetings. The action of the Council was bul- 
letined to all members under date of June 9, 1964. 

The Council considered the report of our Committee on Local Actu- 
aries Clubs. This report was later unanimously adopted by Mail Vote 
and was distributed to the membership under date of June 15, 1964. 

Meeting of September 24, 1964 

The Council approved the "Petition For Recognition" of the newly 
formed Actuaries Club of Philadelphia. 

The Council voted to amend Article IV of the By-Laws, subject to 
confirmation by the membership, as required by Article VI of the By- 
Laws, to provide that a retired member who has reached the age of 
65 need no longer meet the present concurrent requirement of at least 
20 years membership in order to qualify for waiver of dues. 

Meeting o] November 18, 1964 

At this meeting the Council had before it a revised draft of the Re- 
port of the Committee On Annual Statement. The Council took no 
specific action other than to direct the Secretary-Treasurer to dis- 
tribute that document to the membership at an early date with the 
thought that the report might well be one of the items on the program 
of the May 1965 meeting, perhaps as a panel discussion, before the 
Council acted formally. 

Also, at the November 18, 1964 meeting the Council considered the 
problem of making available past volumes of the Proceedings which are 
now out of print but which contain papers of considerable interest to 
the members and to studen.ts studying for the examinations. The Se- 
cretary-Treasurer and the Editor were instructed to explore this matter 
with the Johnson Reprint Corporation of New York City. 

F U T U R E  M E E T I N G S  

Securing appropriate facilities for meetings is becoming increasingly 
difficult unless confirmed reservations are obtained long in advance. The 



MINUTES 315 

membership will be interested in the following schedule of future meet- 
ings which includes some changes from previous announcements: 

May 1965-Shawnee  Inn 
Shawnee-On-Delaware, Pennsylvania 
May 24-26, 1965 

Nov. 1965 - Sheraton-Boston Hotel 
Boston, Massachusetts 
November 15'- 17, 1965 

May 1 9 6 6 -  Cavalier Hotel 
Virginia Beach, Virginia 
Dates not yet determined 

Nov. 1 9 6 6 - A n n  Arbor, Michigan 
November 16-18, 1966 

May 1967 - Pheasant Run Lodge 
St. Charles, Illinois 
Dates not yet determined. 

Nov. 1967 - Possibly in Baltimore or the Baltimore area. 

May 1968 - Site not yet selected. 

Nov. 1968 - Hartford, Connecticut will be considered. 

The financial report of the Secretary-Treasurer for the fiscal period 
October 1, 1963 through September 30, 1964 is attached to this report. 
Copies are now available from the Secretary-Treasurer at .this .meeting. 
In summary, this report shows that during the fiscal period ending Septem- 
ber 30, 1964 receipts exceeded disbursements by $3,105.84 so that as of 
that date the assets and surplus of the Society consist of 

Checking Account $ 8,770.97 
Savings Accounts 15,624.72 
U. S. Bonds (Maturity Value) 5,000.00 

Total $29,395.69 
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FINANCIAL REPORT 

Cash Receipts and Disbursements 
from October 1, 1963 thru September 30, 1964 

Receipts Disbursements 

On deposit 10-1-63 (Checking) $11,107.76 Printing & Stationery $12,671.25 
On deposit 10-1-63 (Savings) 10,182.09 Secretary's Office 2,100.00 
Members Dues $11,405.50 Examination Expense 2,098.47 
Examination Fees 3,416.00 Meeting Expense 4,306.75 
Sale of Proceedings 2,281.10 Library Fund 91.75 
Sale of Readings 460.56 insurance 107.16 
Spring & Annual Mtgs. 2,222.75 Refunds: 
Registration Fees 2,610.00 Lunch & Dinners 240.00 
Invitational Program 1,380.00 Examination Fees 73.00 
Foreign Exchange --6.41 Registration Fees 170.00 
Bond Interest 193.76 Fees to Actuaries' Club N.Y. 675.00 
Savings Acc't. Int. 442.63 Miscellaneous 788.98 
Michelbacher Fund 1,362.31 $23,322.36 
For Actuaries' Club N.Y. 660.00 26,428.20 

On Deposit 9-30-64 
Checking 8,770.97 
Savings 10,556.09 

Assets Savings 5,068.63 

Cash in Bank 9-30-64 Total $47,718.05 
Checking $ 8,770.97 Liabilities 
Savings 10,556.09 
Savings 5,068.63 Surplus (Michelbacher Fund) $15,819.63 

U. S. Savings Bonds 5,000.00 Other Surplus 13,576.06 
Total $29,395.69 Total $29,395.69 

Total $47,718.05 

One U. S. Treasury Bond 37/'8% No. 24277 due for $]000 on May 15, 1968. 
Two U. S. Treasury Bonds 37/8% Nos. 3462-3 due for $1000 each on May 15, 1968. 
Two U. S. Treasury Bonds 37/8% Nos. 1673-4 due for $1000 each on November 15, 1974. 
Employers' Fire Insurance Company Policy No. 31F238562 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 $25,000 in Royal Indemnity Company. 
Workmen's Compensation Policy No. 01-740174 in Maryland Casualty Company. Expires 5-10-65. 
Owners', Landlords' and Tenants' Liability Policy No. 52-459648 in Maryland Casualty Company. Ex- 

pires 4-23-65. 
Note: The principal miscellaneous disbursements items are: 

Insurance Society of New York--Organization membership. $150.00 
Contribution to American Statistical Association toward printing of 

"A Career In Statistics." 200.00 
Expenses in connection with formation of proposed 

American Academy of Actuaries. 127.38 
Contribution to International Congress. 25.00 
Donation to Middlebury College in memory of Past President Thomas O. Carlson 50.00 

Total $552.38 

This is to certify that we have audited the accounts, examined all vouchers and investments shown 
above and find same to be correct. 

HOWARD G. CRANE 
October 22, 1964 Chairman, Auditing Committee 
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ROBERT E. ANKERS 

THOMAS 0.  CARLSON 

ROBERT A. CRAIG 

SOLOMON S. HUEBNER 

ARTHUR HUNTER 

RAY D. MURPHY 

EDWARD C. STONE 

ROBERT E. ANKERS 

1 8 8 2 - -  1964 

Robert E. Ankers died March 1, 1964, at Clearwater, Florida while on 
a visit from his native state of Virginia. His death was sudden and un- 
expected. He had retired from Southland Life Insurance Company in 1957 
after 36 years service, having joined Continental Life Insurance Company 
of Virginia June 1, 1921, which was purchased by Southland Life the latter 
part of 1950. 

He became an Associate of the Casualty Actuarial Society on Novem- 
ber 15, 1918, and was also a Contributing Member of the American Insti- 
tute of Actuaries. 

Born in Virginia April 21, 1882, he graduated from the University of 
Richmond with the class of 1905 and had attended many class reunions. 
While with Continental Life he was Secretary-Treasurer and Actuary, and 
he continued under Southland Life as consultant in actuarial, underwriting, 
special settlement options and settlement of death claims. Prior to enter- 
ing the life insurance profession he had been examiner for the Department 
of Insurance of Virginia. 

Prior to his death Mr. Ankers and his wife lived at Falls Church, Vir- 
gania, and at a summer home named Stonycroft located on the top of a 
mountain near Bluemont, Virginia. He also had a 250 acre cattle farm 
near Harpers Ferry, West Virginia. His hobbies included gardening, rais- 
ing flowers, farming and Hereford cattle. His azaleas around his home in 
Falls Church were so outstanding that many people driving by would stop 
to ask about them. 
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Surviving are his widow, Alice S. Ankers, two sons, Marvin and Robert, 
Jr., two daughters, Mrs. E. W. Gilkey and Miss Mary Alice Ankers, and 
a number of grandchildren. His body was returned to Virginia for services 
at Westover Baptist Church, then to Fort  Union, Virginia, for interment 
near his birthplace. 

THOMAS O. CARLSON 

1905 - -  1964 

Thomas O. Carlson, Southeastern Branch Manager of the National 
Bureau of Casualty Underwriters and Past President of the Casualty Actu- 
arial Society, died of a heart attack in Berkeley County Hospital, Moncks 
Corner, South Carolina July 15, 1964, at the age of 59. 

He had returned to his office in Atlanta, Georgia, two days previously 
after a visit to Europe. While abroad he attended the XVIlth International 
Congress of Actuaries and presented a paper entitled "Observations on 
Casualty Insurance Ratemaking Theory in the United States" to the ASTIN 
Section. 

He was a member of the Society for thirty-five years, serving as Li- 
brarian from 1937 to 1947, as Vice President from 1949 to 1951, and as 
President from 1951 to 1953. His contributions to the Society were numer- 
ous, including papers and many reviews of other papers and books. 

He took a deep and sincere interest in the aspirants to the Society and 
through his encouragement succeeded in bringing many into its ranks. 

He started in the insurance business as a claim adjuster for the Aetna 
Casualty and Surety Company in New York. He joined the National Bureau 
in 1928, became assistant actuary in 1932 and actuary in 1944. 

While in the home office of the National Bureau, as well as during his 
tenure in the Southeastern Branch, he appeared frequently before insurance 
gatherings as a speaker and wrote many articles for insurance publications, 
the best known being his contributions to the most recent edition of G. F. 
Michelbacker's text, "Multiple Line Insurance," and his paper "Rate Regu- 
lation and the Casualty Actuary" which was separately printed. Both of 
these are extensively used in college insurance courses. He contributed 
much to the development of ratemaking procedures in the United States. 

He was born in Shoreham, Vermont and graduated with high honors 
from Middlebury College in 1925, completing a four year course of study 
in three years, with election to Phi Beta Kappa. In 1937 he received a 
Master of Science degree from New York University. 
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Mr. Carlson also pursued avocations far afield from insurance. He was 
a member of long standing in the Poetry Society of America; for many 
years he was an active mountain climer, having scaled Mount Rainier and 
other mountain peaks in the United States. 

He is survived by his widow, Mrs. Reka D. Carlson; a daughter, Norda 
Dee Carlson; and two sons, Thomas Andrew Carlson and Dana Fordyce 
Carlson. 

ROBERT A. CRAIG 

1 9 3 0 -  1965 

Robert A. Craig was one of eighty-four victims of a major air disaster 
on February 8, 1965 when the airliner on which he was a passenger plunged 
into the Atlantic Ocean off Jones Beach, New York, minutes after take-off 
from Kennedy International Airport. He was travelling in his capacity as 
Actuary ot~ the Multi-Line Insurance Rating Bureau, a position he had held 
for barely three months, when the tragedy occurred. 

Mr. Craig was born in Winsted, Connecticut October 7, 1930 and edu- 
cated in the Windsor, Connecticut school system, graduating from Windsor 
High School in 1949. Upon graduation from the University of Connecticut 
in 1953, he was commissioned a lieutenant in the Air Force and was stationed 
in Japan for two years as a Radar Officer. More recently, Mr. Craig served 
as a captain and intelligence officer of the 103rd Squadron of the Connecti- 
cut Air National Guard. He was a resident of Bloomfield, Connecticut for 
the past two and one-half years. 

Prior to his association with the Multi-Line Insurance Rating Bureau, 
Mr. Craig had been an Actuary in the Rating Division of the Connecticut 
Insurance Department since March 1962. His introduction to the actuarial 
profession was through The Travelers in June 1956 where he was an 
Actuarial Assistant before assuming the position with the State Insurance 
Department. 

He was a member of Washington Lodge No. 70, AF and AM of Windsor, 
Connecticut Consistory, and Sphinx Temple Shrine of Hartford, the Bloom- 
field J aycees, and auditor of the Bloomfield Federated Church. Mr. Craig 
served on tile Insurance Advisory Board for the Town of Bloomfield, and 
was also a member of the Bankers Club of America. He was a brother of 
Lambda Chi Alpha Fraternity. 

Surviving Mr. Craig are his widow, Ruth Burns Craig, and two sons, 
Scot and Kent, his mother, Mrs. Catherine Craig and a brother, James 
Irving Craig. 
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SOLOMON S. HUEBNER 

1882 1 1964 

On July 17, 1964, Dr. Solomon S. Huebner, internationally prominent 
University Professor and insurance authority, died of a heart attack at 
Merion, Pennsylvania. 

Known throughout the insurance world as the pioneer of insurance 
education at the college level and as the teacher who changed an industry, 
Dr. Huebner, at eighty-two, was enjoying a readjustment to his recently 
acquired titles of Emeritus Professor of Insurance at the University of 
Pennsylvania, Emeritus President of the American College of Life Under- 
writers and Emeritus Chairman of the Board of Trustees of the American 
Institute for Property and Liability Underwriters. 

Dr. Huebner was born March 6, 1882 at Manitowoc, Wisconsin, and 
received his bachelor and master degrees from the University of Wis- 
consin. In 1903 he was named a Harrison Fellow in Economics at the 
University of Pennsylvania where he received the Ph.D. degree in 1905. 
In 1908 he married Ethel Elizabeth Mudie, who, along with their four 
children, survives him. 

Although Dr. Huebner was on occasion a special lecturer at New 
York and Columbia Universities, his entire academic life centered at the 
University of Pennsylvania where he developed the first collegiate level 
program in insurance and chaired the Department of Insurance from its 
inception until his retirement in 1953. 

A man of limitless vigor and industry and with the intense fervor of an 
evangelist, he not only aroused thousands of students to superior effort 
and excellence but also provided them with the tools of study by writing 
texts on subject matter previously undeveloped. The business world was 
his laboratory where he cultivated countless sources of information which 
combined with his vision, imagination and enthusiasm, enabled him to 
carry to the classroom a brilliance that made him one of the most effec- 
tive and popular educators of our time. To the undergraduate body of 
the University of Pennsylvania he was affectionately known as "Sunny 
Sol" and the senior class repeatedly dedicated its year book to him. His 
rare talents produced a group of disciples in academic ranks and created 
a nationwide demand for his frequent appearance on the public platform, 
from which he inspired and influenced thousands of listeners. His popu- 
larity was greatly enhanced by an unusual capacity to diagnose business 
conditions accurately and give emphatic expression to his political views. 
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His record as a public servant is distinguished. He has served as a 
special expert or adviser to congressional committees, the U.S. War 
Department, the U.S. Department of Commerce and the Civil Aeronautics 
Board. 

As a world traveler he derived great pleasure from a hobby of collecting 
specimens of rare minerals from all corners of the earth. On his travels and 
lecture tours he was frequently accompanied by Mrs. Huebner, whose 
quiet charm is known to thousands. 

The name S. S. Huebner will forever be synonymous with two con- 
cepts he applied to insurance: first, "The Human Life Value Concept" 
through which he "changed the life insurance industry" and influenced 
the financial planning of more families than any other single person, and 
second, "The Professional Concept in Insurance" through which the 
standards of performzince of insurance practitioners are being raised to 
a professional level. This latter he achieved, first by founding the Ameri- 
can College of Life Underwriters and later by helping to found the Ameri- 
can Institute for Property and Liability Underwriters. 

Dr. Huebner's leadership qualities are best illustrated by a series of 
firsts: first in insurance teaching at the college level, chairman of the first 
college department of insurance instruction at the University of Pennsyl- 
vania, first Dean of the American College of Life Underwriters, first Presi- 
dent of the American Association of University Teachers of Insurance 
(now A.R.I.A.),  first to receive the John Newton Russell Memorial Award 
in life insurance and the first living person to be elected to the Insurance 
Hall of Fame. 

Honors bestowed on him during his lifetime are too numerous to men- 
tion in detail. In addition to those already identified he was a member of Phi 
Beta Kappa, Beta Gamma Sigma and Pi Gamma Mu honorary scholastic 
fraternities, a member of the American Philosophical Society and a Fellow 
of the Casualty Actuarial Society. In 1931 the University of Pennsylvania 
conferred on him the honorary degree of Doctor of Science. In 1960, the 
first building to be erected at the American Center for Insurance Educa- 
tion in Bryn Mawr was named Huebner Hall. The tribute he valued most 
highly was the establishment of the S. S. Huebner Foundation for Insurance 
Education in 1940 by the life insurance industry with its principal purpose 
the development of college teachers of insurance, capable of perpetuating 
the work he had started and stimulated. 

To list all the attributes of this remarkable man would exhaust Web- 
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ster's descriptive superlatives. His achievements bespeak his skill and 
determination; his fortitude in resisting the ravages of several serious physi- 
cal ailments characterizes his courage. To his intimates he was a positive 
thinker and actionist. His life and deeds will leave an everlasting imprint 
on the economic behavior of the citizenry of a free society. 

Reprinted from The Annals of HARRY J. LOMAN, PH.D., President, 
the C.P.C.U., Fall 1964. American Institute Jor Property 

and Liability Underwriters 

A R T H U R  HUNTER 

1 8 6 9 -  1964 

Arthur Hunter, charter member and fellow of the Casualty Actuarial 
Society, died January 27 at the age of 94 after a long illness. 

Dr. Hunter was a member of the Actuarial Society of America for over 
63 years and a most active participant in its affairs. His contributions to 
the actuarial profession and to the life insurance industry during his active 
years were monumental in extent and had made him one of the most highly 
respected actuaries on both sides of the Atlantic. He became an Associate 
of the Society in 1900 and a Fellow in 1903. He was the Society's Secretary 
during the years 1 9 0 5 -  1911, a Vice President in 1 9 1 2 -  13 and President 
in 1 9 1 6 -  17. 

Dr. Hunter was a member of the Joint Committee of the Medico- 
Actuarial Mortality Investigation and Chairman of the Central Bureau. 
This investigation was a most important pioneering inter-company effort. 
He also served on many of the Society's Committees. 

In addition to his fellowship in the Society of Actuaries, Arthur Hunter 
was a fellow of the Faculty of Actuaries in Scotland, a charter member and 
fellow of the Casualty Actuarial Society, a corresponding member of the 
Institute of Actuaries of England, the Institute of Actuaries of France, and 
the Association of Actuaries of Switzerland, as well as a fellow of the Royal 
Society of Edinburgh. 

It is particularly noteworthy that Dr. Hunter's membership in the 
Faculty of Actuaries extended over a period of more than 70 years. The 
minutes of the Council of the Faculty for its meeting of December 9, 1963 
contained the following statements with respect to Dr. Hunter's unusually 
long and distinguished membership in the Faculty. 
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"The Chairman drew the attention of Council to the fact that Dr. 
Hunter had been admitted a Fellow o[ the Faculty in 1893 and that 
he had thus completed seventy years of membership. This was in itself 
a rare distinction which few Members achieved but when each of these 
years represented, as it did in Dr. Hunter's case, a period of sterling 
and progressively outstanding service to the actuarial profession in two 
Continents, it had a very special significance. 

"The Faculty Council unanimously agreed that this particular anni- 
versary should be marked by reference in the Council Minutes to Dr. 
Hunter's service to the profession, to his fellow Members' appreciation 
of the honor he had brought to the Faculty during his seventy years of 
membership, and to the high regard and esteem in which he was held 
by all the many Faculty Members who had the privilege of knowing 
him." 

Arthur Hunter was born in Edinburgh, Scotland and graduated from 
the famous George Watson's College for boys. The University of Edinburgh 
and Hamilton College conferred honorary degrees upon him. An inter- 
nationally famous actuary, he began his American career with the Fidelity 
Mutual Life Insurance Company in 1892. Six years later he joined the New 
York Life Insurance Company from which he retired in 1941 as Vice 
President and Chief Actuary. 

The New York Life started issuing insurance to substandard risks in 
1896. Dr. Hunter created an outstanding milestone in actuarial research 
when he persuaded the president of his company to allow him to present 
a paper to the Actuarial Society, giving the company's experience under its 
substandard risks. Since the company had pioneered in the issuance of 
insurance to various categories of substandard risks its published experience 
for many years became a guide for the industry until broader, inter-com- 
pany studies became possible. 

Subsequent to the presentation of Arthur Hunter's first paper, many 
more followed, in fact about 80 of them. Quite a few were written in col- 
laboration with Dr. Oscar Rogers, Chief Medical Director of New York 
Life. The Hunter and Rogers papers were also presented to the Medical 
Directors Association. Incidentally, Arthur Hunter was the only layman 
who was an honorary member of that association. In conjunction with Dr. 
Rogers, he also devised the numerical method of rating life insurance risks. 

He wrote the Actuarial Society of America's first textbook on Disability 
Benefits and collaborated in the revision which is currently in use. He was 
a prolific writer and contributed many actuarial and medico-actuarial 
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articles, not only to the Society but also to other bodies here and abroad 
and to publications such as the Encyclopedia Brittanica. 

While conducting his many actuarial research activities, he gave un- 
usual opportunities to the younger actuaries in the company. Many out- 
standing actuaries both in the United States and Canada owe much of their 
early training as actuarial students to the broad and excellent experience 
gained while serving under Arthur Hunter. 

He served for many years as a director of the New York United Med- 
ical Service, his knowledge of medico-actuarial problems being particularly 
invaluable. 

During World War 1, as president of the Actuarial Society of America, 
he was named chief consulting actuary of the Government and was chair- 
man of the Advisory Committee of the War Risk Insurance Bureau. He 
had a great deal to do with the planning and development of life insurance 
for our armed forces. For this work he was commended by Secretary of the 
Treasury, Carter Glass, who wrote him in 1919 to thank him "for the most 
splendid service" in the "difficult problems in connection with the planning 
and administration of the provisions of the War Risk Insurance Act under 
which more than 4,500,000 American soldiers and sailors were insured 
for an amount aggregating more than $40 billion." 

The Assistant Secretary of the Treasury called his service "unexampled" 
not only to the Treasury Department but "to the discharged service men 
and their families." 

New York Governor Charles Whitman praised Arthur Hunter in 1917 
for "your patriotic spirit with which you gave your time and abilities dur- 
ing the last six months to make the New York State Military Census the 
extraordinary success that it is." 

In 1938 President Franklin D. Roosevelt, through Secretary of State 
Cordell Hull, selected Arthur Hunter as chairman of a three member Amer- 
ican delegation to the International Congress of Actuaries in Paris, France. 

In 1939 he received from French President Albert Lebrun the rank of 
Chevalier of the Legion of Honor. 

]n 1946 Arthur Hunter received His Majesty's Medal "for service in 
the cause of freedom" from King George V I of England. 

But Dr. Hunter's activities were by no means confined to actuarial 
problems. He was associated all during his lifetime with cultural, health, 
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religious and welfare activities and gave generously both of his time and 
money. 

In Montclair, New Jersey, where he had lived for over 50 years he was 
elected a trustee of the Montclair Art Museum in 1927 and served as its 
president from 1932 to 1938 and again from 1946 to 1951. As mentioned 
in The Montclair Times, his leadership is credited during the depression 
years with exerting a major influence in not only the maintenance but also 
the furtherance and expansion of the aims and ideals of the museum. Until 
recently he had served on the art, music and etching committees of the 
museum. 

In a formal resolution adopted by the trustees of the museum, his ac- 
complishments over a 34 year period were praised in part as follows: 

" . . .  tangible evidence of your devoted interest and generosity is 
shown by your many gifts throughout the years for which you were 
named a benefactor in 1954. In May 1960 you were named a founder 
when you established the Ethel Parsons Hunter Fund for the acquisition 
of paintings by British and American a r t i s t s . . . "  

From 1939 to 1951 he was trustee of Mountainside Hospital and was 
elected its president in 1947. On his retirement as a trustee, the Board, in 
a formal resolution, said " . . .  interested in the early diagnosis of cancer, he 
worked diligently toward the establishment of a cancer clinic and in ] 948 
became chairman of a special trustees' cancer c o m m i t t e e . . . "  

"As chairman of a special committee he did a great deal of work in 
establishing social security and a supplemental pension plan for hospital 
e m p l o y e e s . . . "  

Besides his interest in the hospital he was, for six years, trustee of the 
Community Chest, during the major portion of which he served as chair- 
man of the budget committee. He was also formerly a member of the plan- 
ning committee of the Council of Social Agencies. 

Arthur Hunter was a trustee of the Unitarian Church of Montclair for 
many years. When serving as president of its Board of Trustees from 1918 
to 1921 he played a major role in the development of Unity Institute and 
the concert course and the forum series (now the travel course).  

His cultural interests also extended beyond his home town. In his desire 
to promote a better understanding by the British people of Americans, he 
provided funds for books on American history and for American historical 
novels to Edinburgh University, St. Andrew's University and other schools 
in Scotland. 
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In 1955 Arthur Hunter established a scholarship in America for a 
graduate from George Watson's College for boys and made a gift at the 
time to the English Speaking Union to continue it for a number of years. 

He was a member of Pi Gamma Mu Fraternity and of the Century and 
National Arts Clubs in New York. His membership in the Century Club 
covered a period of 60 years. 

He was an enthusiastic traveler, having been around the world several 
times. And, being a Scot, he was a keen golfer and brought with him a 
knowledge of and love for the game. He was one of the first to play the 
game here and while in the Fidelity Mutual he helped in the development 
of the first golf course in Philadelphia. 

As a Montclair resident, for many years, he guided a "before church" 
Sunday morning group of golfers on the links of the Montclair Golf Club. 
He played regularly until several years ago, although he admitted that he 
played then more for "companionship" than to improve his game. 

Also, being a Scot, he had a great love for his native land and served 
as president of both the St. Andrew's Society and the Burns' Society, both 
of New York. Up to the end his mind was keen and his eyes bright and 
he continued to serve as chairman of the Standing Committee of the St. 
Andrew's Society until the time of his death. 

The Pibroch, the magazine of the St. Andrew's Society, published the 
following poem commemorating his ninetieth birthday: 

"The work you've clone to help the young 
And well deserving Scot 
With scholarships in U.S.A. 
Will never be forgot. 

Your long, long years in Nylic ranks 
Stand out in bold relief. 
You left behind a record great 
As Actuarial chief. 

The governments of U.S.A. 
Of France and Britain, too, 
And from Edina's learned seat 
Saw fit to honor you." 

A fitting tribute to the "Dean of American Actuaries." 
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RAY D. MURPHY 

1 8 8 7 -  1964 

Ray Dickinson Murphy died February 24, 1964 following a long illness. 
He was born February 28, 1887 in Springfield, Mass. His long and brilliant 
career marked him as one of the truly distinguished actuaries and exec- 
utives. 

A gifted student of mathematics, Mr. Murphy entered actuarial work 
for the Massachusetts Mutual Life shortly after his graduation, magna cum 
laude, from Harvard in 1908, and became a Fellow of the Actuarial Society 
within four years. At the age of 23 he became Actuary of the old Hartford 
Life, transferring briefly to the rolls of the Missouri State Life when it re- 
insured the Hartford Life, and then joining The Equitable Life Assurance 
Society of the United States. 

Starting in the Equitable as Assistant Actuary in 1913, Mr. Murphy 
rose through underwriting and actuarial positions, always serving with a 
superb combination of technical and managerial talents. He became a mem- 
ber of the Board in 1947, President and Chief Executive Officer in 1953, 
and Chairman of the Board in 1956. He retired from active duty in 1958, 
but continued to serve on the Board through 1962. 

Bacon's dictum that every man is a debtor to his profession, found 
wholehearted response in Mr. Murphy. Over the years he held almost every 
major office of The Actuarial Society of America, serving as President in 
1938--1939 and later served as a member of the Board of its successor, 
the Society of Actuaries. He became a Fellow of the Casualty Actuarial 
Society in 1920 and of the American Institute of Actuaries in 1940. He was 
also Secretary and Council member of the U.S. Section of the International 
Congress of Actuaries. 

Mr. Murphy wrote a number of papers on underwriting and actuarial 
subjects, as recorded in The Record and the Transactions of the Society oj 
Actuaries. He was a co-author of one of the official publications of the 
Society, that on the Construction of Mortality Tables. 

In the larger sphere of business, Mr. Murphy was exceedingly effective 
in a wide range of activities. He was a Director and President (1955) of 
the Life Insurance Association of America and was called upon several 
times to testify before legislative committees in Washington and Albany. 
Friends remember, also, that he found considerable satisfaction in being 
one of a small group who formulated the Institute of Life Insurance in 
1939. Further, he was a Trustee of many important organizations including 
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the Annuity Fund for Congregational Ministers, the Y.M.C.A. Retirement 
Fund, the Life Insurance Medical Research Fund, the S.S. Huebner Foun- 
dation, and the Chase Manhattan Bank. 

Retaining his interest in academic affairs and in Harvard, he served a 
long period as a member of Harvard's graduate committee on mathematics. 
Also, he was a member of the Institute of Mathematical Statistics and of 
the American Mathematical Society. 

Mr. Murphy played an active part in social and community service, 
particularly as a resident of Montclair, N. J. In the capacity of major officer 
or Director, he was a strong force in a long list of social, philanthropic and 
cultural institutions. For many years he was active in music, being an ac- 
complished singer. 

With character and integrity founded on traditional New England vir- 
tues (inherited from ancestry tracing back to the Mayflower), Mr. Murphy 
was at once firm and gentle, fair-minded and determined, charming and 
essentially modest. Many actuaries will fondly recall his friendliness, his 
pleasure in social contacts and the sense of strength and purpose which 
seemed to permeate his activities. Surely, the imprint which he left on the 
actuarial profession, on the life insurance business and on the large com- 
munity in which he moved, constitutes an impressive memorial. 

Mr. Murphy is survived by his wife, the former Elizabeth Chapin of 
Springfield, Mass.; a son, R. Bradford Murphy; a daughter, Mrs. Herbert 
H. Garrison; and eight grandchildren. 

EDWARD C. STONE 

1879 - -  [ 964 

Edward C. Stone, executive head of The Employers' Group of Insur- 
ance Companies from 1926 until 1947, died June 6th in New England 
Baptist Hospital. 

Born in Lexington, Massachusetts, he took his LL .B .  degree, (magna 
cure laude) at Boston University in 1900. Mr. Stone served as a trial lawyer, 
and for two years was a member of the Massachusetts Legislature prior to 
entering the insurance business. He became General Counsel for The Em- 
ployers' Liability Assurance Corporation, Ltd., in 1919 and was appointed 
Associate United States Manager in 1924. Two years later he was named 
United States Manager of ELAC as well as President of the American 
Employers' Insurance Company and The Employers' Fire Insurance Corn- 
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pany. Mr. Stone became United States General Manager and Attorney 
in 1936. 

During his long career in the insurance business, Mr. Stone held many 
positions including Presidency of the lnsu'rance Federation of Massachu- 
setts, the Insurance Institute of America and the International Association 
of Casualty and Surety Underwriters. He was a member  of the executive 
committees of the Association of Casualty and Surety Underwriters and the 
National Board of Fire Underwriters. 

Edward C. Stone served as a member of the Massachusetts Senate from 
the Cape Cod and Plymouth District from 1948 to 1962. He was active in 
the fight to establish the Massachusetts Port Authority and was recognized 
as an expert on insurance and tax affairs. 

Boston University benefitted from Mr. Stone's affiliation as he was 
instructor and later a lecturer in criminal law at the Law School while he 
was engaged in the practice of law. Later he served as Chairman of the 
Trustees of the University from 1953 to 1962. 

Mr. Stone is survived by his wife, a son, and three daughters. 
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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  AS A S S O C I A T E  

P A R T  I GENEI~AL ~"[ATIFIEMATICS 

The ques t ions  for  P a r t  I were prel)a red al,d c o p y r i g h t e d  by the  E d u c a -  
t iona l  Tes t ing  Service  of Pl ' ineeton,  N. J . ,  and  canno t  be r ep r in t ed .  S tu-  
den t s  ma.y obta in  a set of s imi la r  ques t ions  front  the S e c r e t a r y - T r e a s u r e r .  

P A R T  I I  SECTION (a) 

P R O B A B I L I T Y  

1. A p a r t y  of  th ree  is to be chosen f rom 7 Amer icans ,  6 E ng l i shme n  
and  5 F r e n c h m e n .  W h a t  is the p r o b a b i l i t y  tha t  the  p a r t y  will  con- 
s is t  of one person of each n a t i o n a l i t y  ? 

2. I n  how many  ways  can the l e t t e r s  of the word  C H E S S  be a r r a n g e d  
so t ha t  the le t te r s  S are  not  nex t  to one ano the r  ? 

3. W h a t  is the p r o b a b i l i t y  of ob t a in ing  at  leas t  4 beads  in 6 throws of 
a f a i r  coin ? 

4. There  are  8 seats  in a row. I f  2 seats  are  chosen at  r andom,  wha t  is 
the  p r o b a b i l i t y  tha t  they  ave a d j a c e n t  to each o ther  ? 

5. Two di f ferent  d ig i t s  a re  chosen a t  r a n d o m  f rom a set of the first  
e ight  integel 's .  W h a t  is the p r o b a b i l i t y  t ha t  both  d ig i t s  wil l  exceed 5 ? 

6. I n  how m a n y  ways  can 4 men be sea ted  a r o u n d  a c i r cu l a r  tab le  
wi th  8 cha i r s  ? 

7. A die is t h rown  3 t imcs. W h a t  is the p r o b a b i l i t y  tha t  tile sum of the  
n u m b e r s  t h r o w n  is 16 or  more  ? 

8. The odds aga ins t  success in an e x p e r i m e n t  a re  3 to 1. W h a t  is the 

p r o b a b i l i t y  of a t  leas t  one success in fou r  t r ies  ? 
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9. Two dice were tossed simultaneously and showed a total of 8. What  
is the probability that the two dice showed the sar, m number ? 

10. A bag contains 5 white and 4 black balls. I f  they are drawn out one 
by one without replacement, what is the chance that the two colors 
will be drawn alternately ? 

11. A circle of diameter 13" is iuscribed in a square. A coin of 1" di- 
ameter is dropped at random on the square. I f  only those cases are 
counted when the coin lies wholly inside the square, what is the 
probability that the coin is also wholly inside the circle? (Leave 
answer in terms of ,r.) 

12. An urn contaius 6 black, 5 red and 4 white balls. I f  4 balls are 
drawn at random without replacement, what is the probability that 
exactly 2 of them are black ? 

13. Seven people arc seated at random around a round table. What  is 
the probability that two given people sit next to each other? 

14. A, B, and C each fire at a target. The chance that both A and B will 
hit the target is 1/8;  that both B and C will hit is 1/20; that both 
A and C will hit is 1/10. The chance that all three will hit the target 
is 1/40. What  is the probability that exactly two of A, B, and C 
will hit the target ? 

15. A and B alternately toss a die, A tossing first. The first to toss an 
ace is the winner. What  is the probability that B wins ? 

16. For  a certain biased coin, the probability of obtaining at least 1 head 
in three throws is 63/64. What  is the probability of obtaining a 
head in one throw of this coin ? 

17. I f  the occurrence of a 5 or a 6 is called a success when a die is 
thrown, what is the probability of obtaining 3 successes on a single 
throw of 5 dice ? 
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A man with $5 tosses three fair coins simultaneously. He receives 
$3 if exactly two heads turn up, and pays $1 in any other event. 
F ind  the probability that after 3 such trials he has exactly $6 left. 

19. A bag contains 7 red and 3 blue balls. 5 balls are drawn in succes- 
sion without replacement. What  is the probability that the third 
blue ball is drawn on the fifth draw ? 

20. Given the probability density funct ion:  

f ( x )  = A e  T fo r  ,x > o 

= 0 o lherwise ,  

what is the probability that the random pllenomenon specified by 
the given function will be between 5 and 10 ? 

21. A die has been loaded in such a way that the chance of getting 
exactly 2 even numbers in 5 throws is three times the cliance of get- 
ing exactly 3 even numbers in 5 throws. What  is the chance of 
obtaining an even number in one throw of this die ? 

22. An urn contains 10 balls of which 4 are white. An integer, ~t, is 
chosen at random from the set (1, 2, 3, 4, 5, 6) and n balls are then 
drawn at random from the urn  without replacement. I~ind the 
probability that all the balls drawn are wlfite. 

23. Two dice aud a coin are tossed and the result " two  sixes and a ta i l "  
did not occur. What  is the probability that the coin came up tails ? 

24. In  an infinite series of independent trials of an event with constant 
probability, p, of success in a single trial, what is the expectation of 
the number of failures preceding the first success ? 

25. From a bag containing 5 white and 4 black balls, 3 balls are drawn 
at random without replacement. From the remaining balls, a second 
drawing of 3 balls is made (without replacement) and all are found 
to be black. What  is the probability that the first drawing consisted 
of 3 white balls ? 
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P A R T  I I  SECTmN (b) 

S T A T I S T I C S  

26. The following distribution is binomial. F ind  its variance. 

x 0 I x I 2 1 3  I 4 I 5 
Fl 'equency ] I 10 ] 40 ] 80 ] 80 I 32 
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27. Wha t  is the 3rd moment about the mean for the random variable 
whose first three moments about zero are 2, 4 and 16, respectively ? 

28. A coin is tossed 3 times and a score equal to the square of the number 
of heads given. Wha t  is the variance of the score ? 

29. 

30. 

31. 

W h a t  is the variance of a random variable which has a uniform 
distribution of probabil i ty  over tbe raJ~ge --~1. to + a  ? 

Wha t  is the value of k (to the nearest  tenth)  if  you are told that 
80% of the area under  a normal  curve lies between plus and minus k 
s tandard deviations about the mean ? 

Two sets of observations yield the following data : 

S tandard  
Size I~ean 

20 15 
30 10 

What  is the variance of the combined set ? 

Deviation 

3 
2 

32. A coin is tossed 3 times and a score equal to the product  of the 
number  of heads and the number  of tails givel~. I f  x denotes this 
score, what is the (cumu/ative) distribution function for  x 

33. A random variable x is normal ly  distributed. Given that  file prob- 
ability that  x < 2 equals .067 and the probabil i ty  that  x > 7 equals 
.159, find the variance of x. 
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34. A sample of 64 items is drawn from an infinite population whose 
first and second moments about the origin are 5 and 125 respectively. 
Wha t  is the probabil i ty that  the sample mean exceeds 8 ? 

35. The (cumulat ive)  distribution function for a random variable is 
given by:  1 H-~ (2x-3) e -:~, 0 ~ x < oo. F ind  the mode. 

36. Calculate the correlation coefficient between x and y f rom the fol- 
lowing data. 

x y 
- -  i 

6 6 

9 12 

3 6 

37. F ind  the equation of the regression line 
data. 

x y 

2 3 

1 1 

3 2 

4 3 

o[ y on x f rom the following 

38. 

39. 

40. 

I f  a coin is tossed 400 times, what is the approximate  probabil i ty 
that  the number  of heads will be between 196 and 205 inclusive ? 

A sample of 900 items is drawn from a normal population whose 
variance is equal to 81. I f  tlle meat1 of the sample is 21..2 find a 95% 
symmetric  confidence interval  for the mean of the population. 

1,000 experiments are tried, each with a probabil i ty of success equal 
to .002. Wha t  is the probabil i ty that  the number  of successes will 
not be more than 2 s tandard deviations away from the mean ? 

41. Wha t  is the variaucc of tile distl:ibution specified by the h{oment 
Generat ing Function,  M ( t )  - -  ( 1 -  ~)-s 
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42. A value of m is predicted for y wtlen x = n, and the value of n is 
predicted for x when y ~ .m, based up(m the two least square regres- 
sion lines determined froln the following data:  

x [ 2 I 6 [ 7 I 12 I 1.6 
y I 5 I ]o  I 11 I 14 [ 17 

What  is the value of m + 9~ 

43. 

44. 

45. 

46. 

47. 

48. 

A certain normal population has a mean of 140 and a standard 
deviation equal to 1.0. If  a sample o[ :1.,000 members is taken, what is 
the expected nmnber of members in the interwfl 135-.150? 

Given that in a certain joint distl:ibution of two variables x and y, 
with standard devial:ions Sx~--3, Sy =4, the variance of (2x~j) 
is 11. What  is the cowtriance between x and y? 

What  value of Chi-square woulcl you use to test the hypothesis that 
l:he following set of observed frequencies is compatible with the 
given expected frequencies: 

Class 

1 1 2 1 3 1 4  
obs. freq. 8 I 30 I 60 I 82 
exp. freq. 10 I 20 I 50 I 100 

A sample of 400 shows that 20% of the items are defective. What  
are the 95% confidence limits for the proportion of defectives in the 
population .~ (Ignore the continuity correction.) 

A random sample of 10 observations has a mean of 52.00; the sum 
of the square of the deviations of these 10 observations from 52.00 is 
40. What  are the 95% confidence limits fro' the mean of the popu- 
lation ? 

Two random samples are drawn independently of each other from 
a normal population with mean 16 and standard deviation 10. I f  
the sample sizes are 25 and 20, what is the probability that the 
difference of the sample means is 4 or more ? 
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49. A population has a mean of 68.0 and s tandard deviation of 3.0. 
Est imate  (using the normal distribution) the smallest number  that  
should be included in a sample in order to be reasonably sure (95% 
level) that  the sample mean is within 0.1 of the population mean. 

50. A sample of I0 items is drawn from a normal population whose 
s tandard  deviation is 3. Wha t  is the probabil i ty that  the sample 
variance, s 2, exceeds 15.227 ? 

I s 2 =  1 Sum(x l -Y , ) ' ; i~ - - -1 ,2 ,  10] ° o o 

P A R T  I I I  SECTmN (a) 

1. Given:  l ~ =  100 ~ / 1 0 0 - - x  0 - - ~ x - - ~ 1 0 0  

Find  the smallest integral  age x greater  than m such that  the prob- 
ability tha t  a life age x+m will die before at taining age x+m+n 
is twice the probabil i ty that a life age x will die between age x + m  
and age x + m + n .  

2. Express  in terms of 5, with appropr ia te  subscripts each of the fol- 
lowing : 

(a) the present  value at age 35 of an annui ty  of 1 per annum, the 
first payment  at age 42 ; 

(b) the present  value at age 35 of a 15 year  temporary  annui ty  due 
of 10 per month;  

(c) the present  value at age 40 of an annui ty  of 1 payable every 
6 months, first payment  at the end of 3 months. 

. 

4. 

Find  the net single p remium in eonmmtation syml)ols for a term 
insurance issued to (x) which provides a death benefit of $1.,000 
in the first year  increasing by $500 each ?,ear thereafter  and term- 
inat ing at age x + ~ .  

Suppose 100,000 lives age 25 purchase an ordinary insurance of $1. 
The net annual  premium is .025, the interest  rate is .03, and the 
morta l i ty  table provides for 1,000 deaths at age 25. F ind  ,Y2~. 
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Wri te  in commutat ion symbols the present  value of a t emporary  
annui ty  at age 20 which is a series of 25 payments,  beginning with 
a payment  of $10 at age 20 and increasing annual ly by $1 for 5 
years, the sixth and subsequent payments  being $15. 

6. Prove that  v - -  1 

7. Prove that  A .... - -  A~ + 1 + a  .... ---- 1 
1 - - A ,  1 + a~ 

8. Given aG5 - -  9.096894 and a~c - -  8.709184 in a certain mortal i ty  table 
at 2 ~ % ,  evaluate qGs. 

. 

]0. 

Wri te  down in terms of (1) probability,  annuity,  and interest func- 
tions and (2) commutation functions and interest functions, expres- 
sions for  the following year ly  annuities of $1. 

(a) An annui ty  to (x) payable  for 5 years certain and so long 
thereaf ter  as he may live. 

(b) An annui ty  to (x) payable  throughout  his l ifetime and for 
5 years thereafter .  

The net single p remium for  a pure  endowment of $1,000 issued at 
a certain age and for a certain period is $700 with re turn  of net 
p remium in event of death dur ing the period, or $650 with no re turn  
at death. F ind  the exact net single p remium for a pure  endowment 
of $1,000 issued at the same age and for the same period, if one-half 
of the net p remium is to be returned at death dur ing the period. 

1. 

P A R T  I I I  SECTIO~ (b) 

Probably  no two writers will agree upon a definition of insurance. 
The elements of insurance, however, may be considered to fall under  
the following headings. Discuss brief ly each of them. 

(a) The form (d) The insured 's  interest 
(b) The purpose (e) ~The insurer ' s  offer 
(c) The means (f)  The insured hazards. 
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2. Discuss the role of Insurance,  other than Life Insuralme, 
Theory of Production. 

in the 

. Outline briefly what you consider to be the six most important  factors 
involved in formulat ing investment policy for a casualty and fire in- 
surance company, and tell why. 

4. Bonds arc issued in a varicl:y of forms, depending upon the circum- 
stances of the issuer. Define each of the following and give one 
reason or circumstance that  would induce a corporation or govern- 
ment to issue that  type in preference to others. 

(a) Dchentures 
(b) Revenue Bonds 
(e) Collateral Trust  Certificates 

(d) General Obligation Bonds 
(e) Guaranteed Bonds 
(f) Convertible Bonds. 

5. Br ief ly  describe the effects of eacb of the following as outlined by 
Willctt.  Tell whether you agree Ol" disagree with the conclusions 
which he reached in these areas. 

(a) Inequalities of risk upon the apport ionment  of capital 
(b) The law of diminishing uti l i ty and its effect on a fa i r  wager 
(c) Society on risk and on prevention 
(d) Increasing the number  of risks 
(e) Combining risks. 

6. Assume that  your  company carries fixed income securities as invest- 
ments approximate ly  equal to the sum of its reserves. In  the following 
circumstances indicate what fo rm(s)  of investments should pre- 
dominate, given a choice among:  (a) federal government bonds, 
(b) mrmieipal  bonds, and (c) corporate debentures, and state reasons 
for your  choices. 

(i) Your  company incurs persistent heavy underwri t ing losses, but 
has a very large surl)lns relative to its liabilities and premium 
volume. 

(ii) Your company earns a consistent underwri t ing profit. 

(iii) Your company ' s  underwri t ing results generally produce a loss 
and its surplus is of modest size. 
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P A R T  IV 
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SECT,ON (a) 

1. Define each of the following terms as it applies to Workmen's  Com- 
pensation contracts : 

(a) Coverage A 
(b) Coverage B 

What  is the company's  maximum liability under each of these cover- 
ages ? 

2. The NBCU Automobile Casualty Manual specifies certain surcharges 
when a certificate of insurance is required to comply with a financial 
responsibility luw. Indicate some of the situations that  necessitate 
a surcharge and indicate how the surcharge is applied to (a) owned 
automobiles, and (b) automobile repair  shops. 

3. Define the following perils and tell whether they are covered in a 
Homeowners Insurance Policy: 

(a) Explosion 
(b) Smoke 
(c) Breakage of glass 

4. Describe the operation of the "Liberal izat ion Clause" in the Stand- 
ard Fire  Policy. 

. In  the usual course of planning and construction of a major  office 
building, three types of contract bonds are required. Name and de- 
scxibe the function of each type. 

6. As used in Accident and Sickness Insurance, define . . . 

(a) Total Disability 
(b) Par t ia l  Disability 
(c) Elective Indemnity  
(d) Proximate Cause of Loss 
(e) Uniform Provisions 
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A signed application is not commonly required in Fire and Casualty 
Insurance today. Indicate what lines of insurance do require a 
signed application and discuss the advantages and disadvantages 
that might accrue if a signed application were always required. 

. Briefly describe the following which are generally found in Automo- 
bile Liability and Physical Damage Insurance Policies: 

(a) Two or more automobiles 
(b) Notice of claim 
(c) Appraisal 

9. What is a deductible? How are deductibles used in Automobile 
Physical Damage and Homeowners Policies ? 

10. A manufacturer carries two general liability policies, one with com- 
pany A--$25,000 l i m i t i t he  other with company B--$50,000 limit. 
I f  a loss occurs, what amounts will be paid by A and B respectively 
if the loss is settled f o r . . .  

(a) $6,000 
(b) $30,000 
(c) $100,000 

11. Distinguish between the following terms: 
(a) Condition and exclusion 
(b) Continuous and noncontinuous insurance 

12. Explain the differences in coverage among Homeowners Forms 1 
to 5. 

13. Contrast subrogation and salvage. 

14. (a) What two large classes of employees were excluded from cover- 
age under Workmen's Compensation and covered under the 
Federal Employees Liability Act of 1908 ? 

(b) What other employees are not usually covered by Workmen's 
Compensation laws ? 
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15. Distinguish among the following related plans of insurance for 
providing accident and sickness coverage. 

(a) Group 
(b) Franchise 
(c) Blanket 

16. Describe the provisions of the "Water Exclusion Clause of an Ex- 
tended Coverage Endorsement  to a Standard Fire  Policy. 

17. What  is the insuring agreement and what are the exclusions in a 
Comprehensive Glass Policy ? 

18. Give the rights of Insurer  and Insured under  a Standard  Work- 
men's Compensation Policy. 

19. Define " i n  f l ight"  and " n o t  in f l ight"  in an Aviation Hull  Policy. 
How might this affect ~he coverage ? 

20. What  is meant by a " f l o a t e r "  policy? What  is meant by a " b l o c k "  
policy 

SECTm~¢ (b) 

1. Given the following morbidity table and the fact that  female rates 
are to be 150% of tabular, calculate the gross annual premium for 
a $30 weekly benefit for a group of 800 males and 200 females re- 
questing 13 weeks maximum benefit, 1 week elimination period. As- 
sume the loading formula to be $.10 per $1 of weekly benefit plus 
30% of gross premium. 

Durat ion 
in weeks 

1 
2 

13 
14 
15 

Weeks of disability per 
10,000 exposure years 

1790 
2908 

6440 
6598 
6749 
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2. Discuss the extent to which a classification system for private pas- 
senger automobile liability insurance should be refined, weighing 
benefits to be derived from further refinements against shortcomings. 

3. Credibility procedures are required to recognize three types of vari- 
ab i l i ty - the  number of losses, the size of loss, and the inherent loss 
frequency. Discuss briefly the models used for each of these three 
causes of variability. 

4. Outline the Workmcn's Compensation ratemaking procedure as de- 
scribed by R. h~. ]~'[arshall. 

5. Given the following information for State X: 

Premiums Earned, Adjusted 
to Current Rates 

Losses Paid 
Loss Adjustment Expense 

Incurred 

Acquisition, Profit, etc. 
Taxes 
Ratio of Company Expenses 

to Premiums Earned 

1.960 1961 1962 

$3,600,000 $3,800,000 $4,000,000 
1,500,000 1,800,000 3,500,000 

180,000 190,000 200,000 

30% 30% 30% 
3% 3% 3% 

.10 .10 .10 

and assuming a constant price level, a ratio of paid loss to incurred 
of 1.0, and a distribution of losses by size which included no ab- 
normal losses in 1960 and 1961 and two hurricanes in 1962 costing 
$500,000 and $1,200,000; 

Calculate the over-all indicated percentage rate level change for 
Automobile Physical Damage Comprehensive coverage in State X 
for the latest year (1962). 

6. Is it proper to charge the same rate per unit of insurance, regard- 
less of the number of units involved in a given transaction ? Explain. 

. Describe how trend and projection factors could be calculated and 
used in the development of automobile bodily injury and property 
damage rates. 
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8. Discuss lhe control an insured has over his Ocean Marine Cargo or 
Hul l  rate. 

. On 9/30/62, Workmen ' s  Compensation benefits were increased 5.0~o 
a~ld on 6/30/63 the benefits were increased 3.0%. Calculate the 
amendment  factors for policy years 1962 and 1963 which are re- 
quired to adjust  losses for these two policy years  to the current  law 
level as of 1/1/64. The previous law level changewas  an increase of 
2.5% on 9/1/61. 

10. Define the following terms : 

(a) Unit  of exposure 

(b) Rate 

(c) P remium 

(d) Underlying pure  premium 

(e) Calendar-accident year  statistics 
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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  AS F E L L O W  

P A R T  I 

SECTIO~ (a) 

1. a. 

b. 

In  addition to the three general s tandards  which provide that  rates 
shall be adequate, not excessive, and not unfa i r ly  discriminatory,  
most ra t ing laws contain guides to assist the ra tcmaker  and the 
supervisory official iu determining elements to be given considera- 
tion in ratemaking.  Name four such elements which are to be 
given due consideration under  most ra t ing laws. 

Most ra t ing laws contain provisions for administrat ive machinery 
which makes possible reasonable policing to assure that  the 
s tandards  for rates contained in the law are actually applied. 
Expla in  three impor tan t  administrat ive requirements  or con- 
trols of the supervisory official which apply  to rates. 

2. In  a recent court case in Connecticut, a gronp of mutual  companies 
were successful in gett ing a ra t ing plan filed by the National Council 
on behalf o~ its stock company members rejected on the basis that  
no s tandards  were included in the plan for determining price dif- 
ferences between risks. Briefly describe this plan and state three of 
the major  reasons for  and three major  reasons against  such a 
rat ing plan. 

3. In  U. S. vs. S.E.U.A., the United States Supreme Court  overturned 
the system of regulation of the insurance business that  had existed 
for 75 years. 

a. Wha t  were the two counts ill the indictment of the S.E.U.A. case 

b. Wh~tt was the name of the court  case which had established the 
system 75 years  earlier ? 

c. Although only four  justices concurred in the major i ty  decision, 
two of the three minori ty  judges agreed with the major i ty  on 
one very important  point. What  was this point ? 
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. a. Expla in  how an assuming carr ier  which is licensed in all states 
may pay  double p remium taxes when reinsurance on a risk lo- 
cated in several states is accepted f rom a company which is not 
authorized in one or more of the location states. 

b. Discuss briefly the Model Unfa i r  Trade Practices Bill. 

. a .  

b. 

Expla in  what  is meant  by each of the basic criteria for ra tes:  

(1) not excessive 

(2) not inadequate 

(3) not unfa i r ly  discriminatory 

Describe the requirements of most ra t ing laws with regard to 
ra t ing plans which may be used to modify classification rates to 
produce rates for individual risks. 

. a .  

b. 

Recently, the In te rna l  Revenue Service has indicated its intention 
to change the basis of taxation of casualty companies as respects 
cases in litigation. The change is apparen t ly  brought  over from 
the method of taxation of life insurance companies. Describe 
the change. Is  there sufficient similari ty between life and cas- 
ual ty  operations to war ran t  similar t rea tment  of these cases? 
Give support  for your  opinion. 

Discuss the advantages and disadvantages of state regulation of 
the insurance business as compared to federal  regulation. 

7. Discuss the following provisions of the New York State Insurance 
Law as respects automobile liability insurance policies. 

a. Insolvency or bankrup tcy  of the person insured. 

b. I n j u r y  to the spouse of an insured. 

c. Uninsured Motorists P~'otection. 

8. Describe the most impor tan t  provisions of the : 

a. Sherman Act  

b. Clayton Act  

e. The l~obinson-Patman Act 
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SEc'rm~ (b) 

9. Describe an unsatisfied judgment  fund and appraise the use of 
such funds in relation to the problem of the uninsured motorist, 
including in your appraisal four arguments against their use. 

10. Most Blue Cross plans use one of two general types of formulae for 
determining how much the plan should pay to a hospital. Compare 
these two methods. 

11. 

12. 

Given the following data, show how you would arrive at a final rate 
for  a temporary disability benefits insurance plan with benefit pro- 
visions similar to the companion unemployment compensation law 
(assume no employee contribution) : 

a. if the rate were expressed as a percentage of taxable payroll 
and there was no loading for female lives or extra-hazardous 
industry ; 

b. if the rate were per person per month, and was loaded to reflect 
the fact that female morbidity is 50% higher than male and that 
40% of the insured group is female. 

Pure  premium (all male)--$.50 per mouth for each $10 of weekly 
benefit. 

Aver'age taxable payroll  per person--S2,400 per year. 

Average weekly benefit rate in companion unemployment com- 
pensation act--S24.00. 

Sta tu tory  assessment loading--lAo of 1% of taxable payroll. 

Loading for expenses and contingencies--25% of gross premium. 

The funding of the various Unsatisfied Judgment  Funds  differs 
considerably from one jurisdiction to another. Describe the method 
of funding used in: 

a. British Columbia 

b. North Dakota 

c. Manitoba and Alberta 

d. New Jersey 
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13. With  respect to the problem of the uninsured motorist, describe the 
following : 

a. The Saskatchewan Plan 

b. Impounding  law 

c. Safety responsibility law 

d. Financial  responsibility law 

14. Cite four arguments  in favor  of integrat ing a s ta te 's  disability plan 
with its unemployment  compensation act. 

15. Discuss the similarities and d]fferences between state and federal 
systems of old age assistance and insurance. 

16. Define the method used in the Federa l  Old-Age and Survivors In- 
surance system in determining if a person is : 

a. Ful ly  insured 

b. Current ly  insured 

Wha t  benefits are payable  to a ful ly insured person which are not 
payable to one who is current ly  insured ? 

17. State five pr incipal  arguments  in favor  of an automobile compen- 
sation system. 

18. Name and describe five causes of unemployment  as classifed by 
Gagliardo. 

P A R T  II 

SEC'rION (a) 

1. You have been asked to determine whether your  company ' s  claim 
depar tment  has been underrcserved on individual automobile bodily 
in jury  claims (excluding loss adjus tment  expenses). How might  the 
Annual  Sta tement  be used for the necessary analyses ? 
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As company actuary you are asked to devise a method for distrib- 
uting incurred but not reported loss reserves to branch office for use 
in your  company ' s  branch office operat ing results yearly statement.  
Discuss the advantages and disadvantages of using each of the 
following as a base: 

Reserves for unpaid  losses on reported claims by line, by branch 
Wri t ten  Premiums by line, by branch 

. l)escribe fully "Recapi tu la t ion  of P r e m i u m s "  and "Recapitulation 
of Fire  P r e m i u m s "  of the Fire  and Casualty Annual  Statement.  
Wha t  are the p r imary  reasons for the existence of these two sections ? 

4. (a) Describe a method of calculating the reserve for p remium credits 
on business subject to retrospective rat ing.  

(b) F, xplain what  information is required, and how it is used, to 
calculate the change in the equity in the unearned premium re- 
serve dur ing a calendar year.  

. Section 326 of the New York State Insurance Law sets forth the 
fornmlae for deternlining s ta tu tory  reserves in Schedule P. State 
the formulae for both Workmen ' s  Compensatiou and liability in- 
surance. 

6. Discuss four  common methods of determining loss reserves for 
known cases and give an example for each. 

7. Develop a criterion for distinguishing between a true liability and 
a surplus reserve. Apply  this criterion to the following statement 
items and explain your  decision in each instance. 

(a) Unearned premium reserve. 

(b) Excess of Schedule " P "  reserve over case reserve. 

(c) Reserve for undeclared dividends. 

8. Discuss three methods of reserving for allocated claim expense .  
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SECWIO~ (b) 

The following data were taken from the records of stock insur- 
ance company A. Unless otherwise noted, assets and liabilities 
are as of December 31, 1963. Other items are for the year 1963. 

(1) Premiums eaz'ned $4,180.000 
(2) Unearned premiums 2,014,000 
(3) Losses incurred 2,100,000 
(4) Losses unpaid 2,900,000 
(5) Loss expenses incurred 350.000 
(6) Loss expenses unpaid 450,000 
(7) Other underwriting expenses incurred 1,400,000 
(8) Other expenses unpaid 23,000 
(9) Federal income taxes incurred 30,000 

(10) Taxes, licenses, and fees unpaid 129,000 
(11) Federal income taxes unpaid 35,000 
(12) Dividends to stockholders (cash) 60,000 
(13) Excess of bodily injury liability and cornpen- 

sation statutory and voluntary reserves over 
case basis and loss cxpense reserves 95,000 

(14) Net investment income earned 200,000 
(15) Net realized capital gains 400 
(16) Net unrealized capital gains 50,000 
(17) Agents balances or uncollected premiums 500,000 
(18) Net loss from agents balances charged off 2,000 
(19) Increase in non-admitted assets 1,000 
(20) Bonds 5,000,000 
(21) Stocks 2,500,000 
(22) Reinsurance recoverable on loss payments 20,000 
(23) Cash and bank deposits 400,000 
(24) Interest, dividends and real estate income 

due and accrued 52,000 
(25) Contingency reserve 1,100,000 
(26) Capital paid up 250,000 
(27) Surplus as regards policyholders 1.2-31-62 2,338,600 

In answering Questions 9 through 12, use the item numbers, 
rather than their descriptions, to conserve time. 
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9. Prepare the page 4 Statement of Income for Company A's 1963 
Annual Statement. 
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10. Prepare the page 4 Capital and Surplus Account for Company A's 
1963 Annual Statement. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Prepare the page 2 exhibit of "Assets"  for Company A's 1963 An- 
nual Statement. 

Prepare the page 3 exhibit of "Liabilities, Surplus And Other 
Funds"  for Company A's 1963 Annual Statement. 

Because of the major emphasis on solvency under the Convention 
statement there are a number of major differences from generally 
accepted accounting principles. Name three such differences. 

Part  I I I  of the Expense Exhibit includes the following two items: 

Item 2. Adjustment for Premium Discounts and Retrospective 
Rating. 
Item 12. Effect of Expense Graduation. 

Explain these two items and statc what condition will result in 
their being equal. 

Describe the theory upon which premium discount plans are based. 

Describe the purpose of Schedule O. Demonstrate how this purpose 
is accomplished by the Schedule. 

Describe the content of page 14 of the Annual Statement. What is 
the footnote on this page which is designed to assist carriers in 
simplifying the calculation of certain figures on that exhibit. 

A direct writing company's remuneration plan for its employee- 
salesmen provides that the company will pay these men 10% of 
the premium written subject to a minimum annual salary of $6,000. 
The company employed two such salesmen for the entire Calendar 
Year 1963, one of wholn wrote $50,000 in premium while the other 
wrote $100,000. According to the Instructions for Uniform Classi- 
fication of Expenses (Regulation 30), how should this expense be 
allocated by Operating Expense Classification and Expense Group 
in Par t  I of the Insnranee Expense Exhibit. State your reasons 
for such allocation. 
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19. List the five major categories of paid expenses that were analyzed 
by size of risk in the 1949 study and briefly describe the results of 
the study. 

P A R T  I I I  

SECTION (a) 

1. (a) What  are the three functions of an individual risk rat ing plan? 
(b) Name four  types of rat ing plans and briefly discuss each. 

. (a) What  are the three conditions to which credibility must be sub- 
ject as discussed by Per ryman  in his paper on "Exper ience  Rat- 
ing Plau Credibili t ies" ? 

(b) What  is the K in the K formula for credibility and how is it 
usually determined ? 

3. The F i re  Bureaus in a number of states have introduced a "Dis-  
appearing Deductible Clause" applicable to most non-dwelling prop- 
erties. Describe the features of this plan, including a comparison 
with similar plans in the field. 

4. (a) What  are D-Ratios as used in workmen's compensation? 
(b) ~Vbat are excess pure premium ratios? 

. (a) What  are the essential features of the premium adjustment  por- 
tion of the National Defense Projects Rating P l a n ?  

(b) How is the Standard Premium for Automobile and General 
Liabili ty insurance determined under  this plan ? 

. (a) During the last year, casualty type experience and schedule rat- 
ing plans have been introduced for use with Special Multi-Peril 
programs. This action has been severely criticized by several 
different groups. Give three of the arguments generally offered 
against their continued use. 

(b) What  changes would you propose in order to make these plans 
more acceptable while not hurt ing their effectiveness as rat ing 
plans ? 
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7. You have been asked to prepare a Plan D quotation which includes 
automobile liability with a $100 deductible applicable to proper ty  
damage. The following information was given to you : 

(1) Proper ty  damage $100 deductible discount .40 

(2) Loss and expense ratio allowances in the manual l'ates: 

Total production cost allowance .200 
Administrat ion .055 
Inspection and Bureau .010 
Taxes, Licenses and Fees .030 
Underwri t ing Profit  and Contingencies .050 
Loss adjustment f a c t o r s I B . I .  1.10 

P.D. 1.16 
Combined B.I. and P.D. expected loss ratio .580 

l)etermine the following : 

(1) The deductible proper ty  damage expected loss ratio. 

(2) Basic limits proper ty  damage deductible expense ratio. 

8. Describe the necessary steps involved in developing a composite 
rate. 

9. In P.C.A.S. X X X V I I ,  D. 1%. Uhthoff describes a practical procedure 
for computing state excess loss ratios by use of loss distributions de- 
veloped from claims as reported under  the National Council Unit 
Statistical Plan. After  the overall excess ratios are developed as 
weighted averages of the individual excess ratios for Death, Perma- 
nent  Total, and 5[ajor Permanent  Partial,  he applies the standard 
permissible loss ratios to these overall excess ratios. Explain why 
this is necessary (formula explanation is acceptable). 

10. A number of plans introduced recently in the proper ty  field have 
contained a provision essentially as follows: 

"Th i s  filing contemplates the standard allowance for expenses. 
I f  expenses are less than standard, the rate modification, if a 
credit, shall be increased or, if a debit, shall be decreased by 
the amount of reduction in such expense."  

Discuss this provision, including its pros and cons and its effect on 
established procedure. 
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SJ~cTm~r (b) 

11. In a Presidential  Address to the C.A.S., Multiple Line U~Lderwrit- 
i,ng, J. M. Cahill gave six reasons why the development of "a l l  risk 
policies" wou ldno t  come quickly. Give three of these reasons. 

12. Discuss the eomp~Lrative reinsurance needs o'f the following types of 
proper ty  insurers : 

a. Local county mutuals 

b. Specialized stock company pools or associations such as Fac- 
tory Insurance  Association, ;Oil Insurauee Association, etc. 

c. Stock company operating through independent agency system. 

13. You are an Underwri ter  for a large company specializing in Indi- 
vidual Disability Income Benefits policies. Name six important  fac- 
tors which you would consider in accepting and rating a new risk. 

14. Name and briefly define five types of reinsurance covers. 

15. Listed below is data for several insurance companies 

Wri t ten  Premiums 
Unearned Premiums 
Earned Premiums 
Paid Losses 
Outstanding Losses 
Incurred Losses 
Policyholders Surplus 

(a) (b) (c) 
12,000,000 6,000,000 19,500,000 

7,000,000 5,000,000 11,000,000 
12,000,000 6,000,000 18,000,000 

7,000,000 4,500,000 10,000,000 
5,000,000 2,000,000 11,000,000 
7,500,000 4,000,000 11,500,000 

12,000,000 9,000,000 20,500,000 

companies, how w o u l d  Roger 
strength .~ 

he rank them ? 

a. I f  these were all basically fire 
Kenney probably rank them as to 

b. I f  basically casualty, how would 

16. A large single line company is evaluating the possibilities of going 
into a multiple line operation. What  probable effects should the com- 
pany expect such an action to have on its capital s t ructure ? 
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17. Some companies in issuing interim operating reports (that is, for 
other than the calendar year) show results for the full twelve 
months ending with the date of the report. Discuss. 

18. Your company has just decided to enter the group insurance field. 
What recommendations would you make in regard to risks of less 
than fifty lives to better assure an underwriting profit ? 

19. List six of the reasons which have been advanced for fire and casu- 
alty companies to acquire life companies. 

20. Discuss the advantages and disadvantages of multiple line under- 
writing as encountered in the more recent package policies as com- 
pared with the traditional compartmentalized underwriting. 

.. 

. 

P A R T  IV 

SECWION (a) 

(a) (8 Points) 

What statistics are published by or are available from the National 
Board of Fire Underwriters? Include in your answer compilations 
which the National Board regards as "confidential" and supplies 
" t o  the insurance departments and rating bureaus of the respective 
states and also to member and subscriber companies". 

(b) (2 Points) 

Describe the significant changes which became effective at the be- 
ginning of 1963 in the statistical area with respect to the automobile 
line of insurance. 

(5 Points) 

Describe briefly the contents of each of the following publications 
and state tile source document(s) from which the various publishers 
obtain the information. 

(a) Spectator--Insurance by States 

(b) Best's Fire and Casualty Aggregates and Averages 

(c) Argus Chart 

(d) Spectator Handy Chart 
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Of what does the Spectator’s “Factual Financial Appraisal” as 
shown in the Fire Index consist and on what is it based? 

4. (10 Points) 

An objector to a workmen’s compensation rate filing refers to com- 
pensation underwriting results for stock carriers in Best’s Fire and 
Casualty Aggregates and Averages. As Insurance department actu- 
ary, do you think these results should have any bearing on the 
propriety of the proposed rates ? Why ? 

5. (30 Points) 

Sketch a multiple peril policy of your own design. Include specifi- 
cally the category of risk for which you intend this policy, the major 
lines which will be mandatory or optional, your method of estab- 
lishing the initial premium charge, and your proposed subsequent 
rating treatment of this policy either in the context of existing 
rating organizations or as an independent venture. Outline a statis- 
tical plan which will meet the statutory requirements of a selected 
state and will provide the basis for your rating treatment or analy- 
sis. 

6. (20 Points) 

By specific reference to a line or kind of insurance for which tradi- 
tional premium, loss, and exposure statistics in recent years have not 
been, in your opinion, a satisfactory basis for prospective ratemak- 
ing, develop a procedure utilizing external non-insurance data to 
attempt to correct the deficiencies you have noted. If you are op- 
posed to introducing exten?al data in your ratemaking, set forth 
your objections and suggest a modification of the existing statis- 
tical program which could improve your ratemaking methods. 

7. (10 Points) 

Some companies have explored the possibility of retaining punched 
cards as the basic file-keeping medium, while using magnetic tape 
electronic equipment as the processing medium. What are the ad- 
vantages and disadvantages of such a system ? 
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8. (a) (8 Points) 
Define the following terms as used in Punched Card Data Process- 
ing. 

a, Collating e. Group Printing 
b. Control Panel f. Reading 
c. Detail Printing g. Verification 
d. Gang Punching h. Zone Punch 

(b) (2 Points) 
What are “COBOL” and “FORTRAN”? How do they differ? 

SECTION (b) 

9. (10 Points) 
The Comprehensive Dwelling Policies, the Homeowners Policies 
and the Commercial Property Coverage Policies are examples of the 
various types of multiple line coverages that have been developed. 
Briefly describe the methods used in rating each of these policies. 

10. (10 Points) 
It has sometimes been suggested that the effect of wage changes 
should be included in the determination of workmen’s compensation 
rate levels because compensation premiums are based on payrolls 
and will increase with the increase in payrolls while losses, which 
are also based on wages, will increase to a lesser degree. Discuss, 
giving your reasons for agreein g or disagreeing with the sugges- 
tion. 

11. (10 Points) 
In the fire field, rating organizations have introduced in many 
states a revised method of rating dwellings and some other resi- 
dential property with the method commonly being referred to as 
the “loss constant plan”. Discuss this plan, including a descrip- 
tion of the way it operates, the reasons why is was needed and the 
appropriateness of its title. 

12. (10 Points) 
What are the major differences in the rating procedures of the 
Factory Mutual companies as compared with other rating organi- 
zations in the fire field ? 
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( 10 Points) 

How are the rating terrii:ories esi:ablished under h'[assachusetts 
compulsory auto rating procedures ? 

(a) (5 Points) 
Yon have been furnished with some data on New York Disability 
Benefits Law Insurance experience which reveals the following: 

(1) Female morbidity is about 1.7 times that of male morbidity. 

(2) The covered payroll for women is 22% of the total covered 
payroll. 

(3) The average claim cost per $1.00 of weekly benefits exposed 
was $.326. 

Determine the average claim cost for males for each $1.00 of weekly 
benefits exposed. 

(b) (10 Points) 
Experience shows that the claim cost for Statutory D.B.L. Cover- 
age is approximately 60% of the cost of 8th day, ]3 weeks plans. 
What reasons would you give for this difference ? 

(10 Points) 
Outline and briefly discuss the procedure discussed by Mr. J. ~[. 
Cahill in P.C.A.S. XXVII for developing rates for Workmen's 
Compensation Excess Coverage (Per Accident Basis) for Self- 
Insurers. 

16. (a) (5 Points) 
What are the basic elements entering into premium determination 
in individual health insurance ? 

(b) (5 Points) 
As used in Bartelson's "Health Insurance," what is the difference 
between "realist ic" and "conservative" assumptions in determin- 
ing l)remiunls 

(e) (5 Points) 
What are the major factors to be recognized in the classification of 
risks in individual health h~surance ? 
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(10 Points) 

In  late 1963 a meeting of representatives of stock agent  groups 
and major  stock companies rcsulted in a set of recommendations 
with respect to insurance ra t ing which have come to be known as 
the " Johns on  P l a n "  or " Johnson  Pr inciples" .  With what area of 
insurance ra t ing arc these recommendations concerned? Briefly, 
what are the general provisions of the recommendations? 
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FOREWORD 
The  Casua l ty  A c t u a r i a l  Socie ty  w a s  o rgan ized  in 1914 as  the  Casua l ty  A c t u a r i a l  

and S ta t i s t i ca l  Society  of Amer ica ,  w i t h  97 c h a r t e r  m e m b e r s  of the g rade  of Fel- 
low; t he  Socie ty  adopted  i t s  p r e s e n t  t i t le on May 14, 1921. 

The  roo t s  of a c t u a r i a l  sc ience a re  found  in E ng l a nd ,  da t i ng  back as f a r  as  1792, 
in the  ea r ly  days  of life i n su rance .  Due to the  technica l  n a t u r e  of the  bus iness ,  the  
first  a c t u a r i e s  were  m a t h e m a t i c i a n s  and  even tua l l y  the  g r o w t h  of t he i r  n u m b e r s  
r e su l t ed  i.n the  f o r m a t i o n  of the I n s t i t u t e  of A c t u a r i e s  in Grea t  B r i t a i n  in 1848. A 
s i m i l a r  o rgan iza t i on ,  the  F a c u l t y  of Ac tua r i e s ,  w a s  founded  in Scot land  in 1856. 
T h i s  w a s  fol lowed in the  Uni ted  S t a t e s  by the  Ac tua r i a l  Society  of A m e r i c a  in 1889 
and  the  A m e r i c a n  I n s t i t u t e  of A c t u a r i e s  in 1909. These  two ac tua r i a l  bodies were  
merged  in 1949 to f o r m  the  Society  of Ac tua r i e s .  

I n  the  m e a n t i m e ,  p r o b l e m s  r e q u i r i n g  a c t u a r i a l  t r e a t m e n t  were  e m e r g i n g  in sick- 
ness,  d i sab i l i ty  and  ca sua l t y  i n su rance ,  p a r t i c u l a r l y  w o r k m e n ' s  c o m p e n s a t i o n  
w h i c h  began  in 1911. These  p r o b l e m s  were  qu i te  d i f ferent  f r o m  life i n s u r a n c e  and 
led to the  o r g a n i z a t i o n  of the  C asua l t y  A c t u a r i a l  Socie ty  in 1914 w h i c h  was  b r o u g h t  
abou t  t h r o u g h  the  s u g g e s t i o n  of Dr.  I. M. R u b i n o w  w h o  became the f i rs t  p res iden t .  
Since the  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  at  t lmt  t ime  the 
m o s t  u rgen t ,  m a n y  of the  m e m b e r s  played a l ead ing  p a r t  in the  deve lopmen t  of 
the  scientif ic  bas 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 rests .  The  
object  of the  Society was,  and is, the  p r o m o t i o n  of ac tua r i a l  and  s t a t i s t i ca l  science as  
appl ied  to the  p r o b l e m s  of i n s u r a n c e  o the r  t h a n  life i n s u r a n c e  by m e a n s  of per- 
sonal  i n t e r cou r se ,  the  p r e s e n t a t i o n  and d i scuss ion  of a p p r o p r i a t e  papers ,  the  col- 
lect ion of a l i b r a r y  and such  o the r  m e a n s  as  m a y  be found  desi rable .  

F l 'om i ts  b e g i n n i n g  the  Society  h a s  g r o w n  c o n s t a n t l y  i~ m e m b e r s h i p ,  in  the  scope 
of i t s  i n t e r e s t s  and  in i t s  c o n t r i b u t i o n s  to the  f o r m u l a t i o n  of scientif ic s t a n d a r d s  
for  the  c o m p u t a t i o n  of r a t e s  and r e se rve s  for  the  m a n y  l ines  of b u s i n e s s  in the  
non-life lleld. These  c o n t r i b u t i o n s  a r e  found  in the  o r ig ina l  p a p e r s  p r e p a r e d  by 
m e m b e r s  of the  Society  and  p r i n t ed  in the  Proceedings w h i c h  a re  pub l i shed  an- 
nual ly .  O the r  p a p e r s  deal w i t h  acqu i s i t i on  costs,  pe ns ion  funds ,  legal decis ions,  in- 
ve s tmen t s ,  c la ims,  r e i n s u r a n c e ,  accoun t ing ,  s t a t u t o r y  r e q u i r e m e n t s ,  loss  rese rves ,  
s ta t i s t ics ,  and  the  e x a m i n a t i o n  of i n s u r a n c e  compan ies .  The  p re s iden t i a l  add re s se s  
c o n s t i t u t e  a va luab le  record  of the  a c t u a r i a l  p rob lems ,  some  of t h e m  sti l l  unsolved,  
w h i c h  have  faced the  i n s u r a n c e  i n d u s t r y  over  the  yea rs .  

A t  t he  N o v e m b e r  1950 m e e t i n g  of the  Society,  the  C o n s t i t u t i o n  and  By-Laws  
were  a m e n d e d  to en l a rge  the  scope of t he  Society  to inc lude  all l ines  of i n s u r a n c e  
o t h e r  t h a n  life i n su rance .  The  effect of the  a m e n d m e n t  w a s  to inc lude  fire and  
al l ied l ines  i n s u r a n c e ,  in  r ecogn i t i on  of t he  m u l t i p l e  l ine p o w e r  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  and  fire compan ies .  

T h e  m e m b e r s h i p  of t he  Society  cons i s t s  of a c t u a r i e s  w h o  a re  employed  by, insur -  
ance compan ies ,  r a t e m a k i n g  o rgan iza t i ons ,  s t a t e  i n s u r a n c e  d e p a r t m e n t s ,  and as  
i n d e p e n d e n t  c o n s u l t a n t s .  T h e  Socie ty  h a s  two g r ades  of m e m b e r s h i p  compr i sed  of 
F e l l o w s h i p  and Assoc ia t e sh ip .  E x a m i n a t i o n s  for  these  two c lasses  of m e m b e r s h i p  
a re  held d u r i n g  the  second or  t h i rd  week  of May tn v a r i o u s  c i t ies  in the  Uni ted  
S t a t e s  a n d  Canada .  I n  addi t ion ,  the  e x a m i n a t i o n  for  Assoc ta tesh ip ,  P a r t  I, is held 
in N o v e m b e r  of eacli year .  

On the  inside,  f r o n t  cover  of the  Year Book are  l is ted the  P roceed ings  and  o the r  
pub l i ca t i ons  of t he  Society  ~nd the  pr ices  thereof .  The  Year Book is pub l i shed  an- 
nual ly .  Recommendat ions  /or Study is a p a m p h l e t  wh ich  ou t l ines  t he  course  of 
s t u d y  to be fol lowed for  admis s iou .  These  two bookle t s  m a y  be ob ta ined  f ree  upon  
app l i ca t ion  to the  S e c r e t a r y - T r e a s u r e r ,  A lbe r t  Z. Skelding,  200 E. 42nd Stree t ,  New 
York,  N. Y. 10017. 
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F E L L O W S  7 

Admit ted  
Nov. 19, 1959 

Nov. 16, 1961 

? 

Nov. 21, 1952 

Nov. 18, 1927 

Oct. 22, 1915 

Nov. 16, 1961 

Nov. 23, 1928 

Nov. 19, 1959 

Nov. 19, 7929 

Nov. 18, 1932 

Nov. 17, 1938 

Nov. 18, 1949 

Nov. 15, 1918 

NOV. 17, 1922 

Feb. 19, 1915 

Nov. 22, 19:~4 

Nov. 18, 192~$ 

Nov. 20, 1964 

Nov. 19, 1926 

Nov. 21, 1952 

Nov. 22, 1946 

Nov. 18, 1960 

Nov. 19, 1953 

Nov. 18, ]932  

BOYLE, JAMES I., Ass is tan t  Ac tnary ,  The  T rav e l e r s  ]nsllrflnc~ Coal- 
Irony, One Tower  Square, Ha r t fo rd ,  C(mn. 06115 

BRANNIGAN. .|AMES F., Ass l s tan t  Actuary .  The  Trave l e r s  I n su ran ce  
Company,  One "]hJwer Sqtntre, Ha r t fo rd ,  Conn. 06115 

]~REllBY, WILLIAM, Consul t lng Aet tmry,  Wil l iam Drelby, Ii'.S.A., 
F.C.A.:S., :Pacific Mutual  Life Bldg., 523 Wast 6th St., 
Los Angeles, Calif. 90014 

BI~INI)ISE, RALPlI SULLIVAN, Supervisor ,  In su red  Benefit Plans,  Stand- 
ar(l Oil Company ( I n d i a n a ) ,  box  5910A, Chicago, IlL 
60680 

BROWN, I~. STUART, (Ret i red) ,  Cedar  Land  Ro~td, Orleans, Mass. 02653 

BROWN, HI]]RBERT D., (Re t i red) ,  Glenoru-on-Lake Seneca, Dundee, N. Y. 

llunn, EDWAnD H., Ass i s tan t  S~c]'etlll'y. The  Tra'~,~]ers iosllrflnee Coal- 
pOlly, OEC TowQr S(Itllll'e , His'tOrt(I. C~nn. 06115 

BUItLIN0, ~VI[,]-,IA~I H., Manager  an(] Ac tua ry  for Canada  Grollp, The  
Trave l e r s  In su rance  Company,  Suite 1306, 7 King Street ,  
]!last, Toronto  1, Ontario,  Cana(la 

BVRNE, 1-~ARItY 'l!., Ass ls t l ln l ;  : ! lCt l l i l ryt :~lclnll Cl l ig l l l l ] ty and S i i r e t y  Coin- 
l tany  l~ Sf l i l i i l l l l ' l l  FII'4. ~ hl~llli'~ln(:o Con l l )any  , 1.51 l l~arnl ing - 
ton z{venlle, ].1:li 'tford~ C0nn.  0611.~ 

CAIFIILL, .]AMES ~[.. (lo:nerfl] ]%ltlnager, N i l t l o n i l l  B i I rOl l l l  o f  CllSllalt.%" 
U n d e r w r i t e r s .  1">5 M l l i den  Lane ,  New ] :o rk ,  N. l?. 1003~ 

CAMI~ItON, FItEEI.ANI) R.. Senior Vice l ' res ldent ,  ,~wIsE NatiolnlI Instlr- 
ancc Company,  U. S. A., 901 N. E. Second Avemle,  M i a m i ,  
Fla. 3:-~1.32 

CAnI,ETON, ,]UlIN W., Vlee Pres ident ,  L ibe r ty  ~llli:llal Ins l l rance  Conl- 
l,any, 175 l:m'kcley Sl:rcct, Boston, Mass. 02117 

CLAnKs, :]'OHN %V., Pres ident ,  General  Re insurance  Life Corporation.  
400 l?ark Avenue,  New York 22, N. Y. 

COATES, BARHETT •.. (Ret i red) ,  1007 Cragmon t  Avenue, llerke[ey. 
Calif. 94708 

COATES, CLARENCE S., Ac tuary ,  L m n h e r m e n s  Mutual  Casual ty  Com- 
liany, 4750 Sher idan Road, Chicago, IlL (;0640 

COLLINS, H~NRY, (Ret i red) ,  Lochbrae,  Windermere ,  Fla. 

COOK, EDWIN A., Pres ident  and Genera l  Manager ,  In te rhoro  },Iutual 
I nde mni ty  In su rance  Company,  270 I~]adlson Avenue,  New 
York 16. N. Y. 

CORCORAN, ~VI|,LIAI~I ~ , ,  Consul t ing Actuary.  Wolfe, Corcoran & Lln- 
der, 116 John Street,  New York 38, N. ~£. 

CItAIC., I~.ORERT A., Actuary .  Mult i-Line Insurance  Ra t ing  Bureau,  110 
Will iam Street .  Now York, N. Y. 10038 

CR,tN}7, HI}wAIn} G.. Ylce Pres ident  and Treasure r ,  General  Relnsur- 
am:o C(~rl)oratlum 400 Park  Aventie, New York, N. Y. 10022 

CalTCHLEY, DOnGL^S, E. B. Savory  & Company,  London, England .  

Caousm, CHOrtLES W., Consul t ing  Actuary,  C. E. Pres ian  & Company, 
Inc.,  2)015 D~tr )  t ltoad, C eve an 1 l t ,  ()hio. 

CUO',;'Lb:Y..]AMES 1[.. Assistant: Secre tary ,  Accounts  Dept.,  Ae tna  Life 
Atllliated ComlmRies, 151 Fa rming (on  Avenue,  Ha r t fo rd ,  
Conn. 06115 

Cure(Y, I-IAno~) E., Senior Vice Pres ident ,  S ta te  F a r m  Mutual  Auto- 
mobile I n s u ra nc e  Coral)any, 112 E. Wash ing ton  Street ,  
Bloomington,  Ill. 61701 

DAWES, E. ALlaY.D, {Ret i red) ,  Fa | lE Village. Conn. 



F E L L O W S  

A d m i t t e d  
Nov. 18, 1927 

,May 25, 1956 

Nov. 18, 1960 

Nov. 16, 1951 

Nov. 17, 1920 

Nov. 22, 1957 

Nov. 14, 1958 

Nov. 24, 1933 

No~'. 19, 1959 

No~'. 15, 1940 

Nov. 17, 1922 

Nov. 15, 1935 

Nov. 14, 1958 

Nov. 18, 1955 

t 

Nov. 15, 1940 

? 

Nov. 18, 1960 

May  25, 1956 

Nov. 16, 1961 

Nov. 15, 1935 

Nov. 18, 1955 

Nov. 18, 1955 

Nov. 1S. 1927 

Nov. 22, 1934 

DAviS, EVELYN 1~., P a r t n e r ,  W o o d w a r d ,  R y a n ,  S h a r p  & Davis ,  Con- 
s u l t i n g  Ac tua r i e s ,  26 B r o a d w a y ,  Room 708, New York 
6, N. Y. 

])AY. ]:~LDEN ~V., (Re t i r ed ) ,  753 E d w a r d s  Avenu% F a l r h o p e .  Ala.  36532 

DIeKEnSO,'~, O. D., Assoc ia te  P ro fe s so r ,  F l o r i d a  S t a t e  Un ive r s i t y ,  Tal la-  
hassee,  F la .  

DOI(EMUS, FR~DEalCK W., (Re t i r ed ) ,  120 So. H a r r i s o n  Street ,  F a s t  
Orange ,  N. J .  O;01S 

Doltw~lI,Elt. PAUL, (I~etircd),  51 Wctl lcrsf leld Avenue,  H a r t f o r d ,  Conn.  
06:1.14 

I)aOlllSCH, MILES R.. A s s i s t a n t  A c t u a r y ,  Ca l i f o rn i a  Inspec t ion  R a t i n g  
Buremt ,  :1453 Mission Street ,  San Francisco 3, Calif .  

Dlt0PK. IN, LESTEa B., A c t u a r y .  C a l i f o r n i a  Inspec t ion  R a t i n g  B u r e a u ,  
].453 Miss ion St ree t ,  Sun F r a n c i s c o ,  Cal i f .  94103 

EI)WAUDS, :IOHN, C o n s u l t i n g  A c t u a r y ,  91 A r u n d e l  Avenue,  T o r o n t o  6, 
O n t u r I o ,  Olin s.dlt 

EIDS, K. ANNE, S t a t i s t i c a l  B u r e a u ,  A c t u a r i a l  DIv.o M e t r o p o l i t a n  Life  
I n s i t r l l n c e  COnll)Uny , :1. ~ l l ld i son  AVenUe, New York 10, 
N. Y. 

ELI,10TT, GEOIIU~-] l | . ,  ( | cho ra l  Manage r ,  P e n n s y l v a n i a  C o m p e n s a t i o n  
R a t i n g  Bureau ,  1319 J o l m  F. K e n n e d y  Blvd. ,  Ph i l ade lph i a ,  
Pa .  19103 

ELSTON, JAMZS 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, WALTER T., 1s t  Vice P re s iden t ,  T r e a s u r e r  & A c t u a r y ,  Mer- 
c h a n t s  M u t u a l  I n s u r a n c e  C o m p a n y ,  268 Main  St ree t ,  Buf-  
falo,  N. Y. 14205 

Eaex~, ROBERT G., Vice P r e s i d e n t  a n d  A s s i s t a n t  Compt ro l l e r ,  Ae tna  
Life  Affil iated Companies ,  151 F a r m i n g t o n  Avenue,  H a r t -  
ford  15, Conn.  

FAIItB,~.NKS,1ALI~nED V., A c t u a r y .  ~[o ln l l ' ch  Life  l n s n r a n c e  Company ,  
250 S ta t}  Str . ' c t .  Springfie ld ,  Mass.  01101 

FALLOW, EWI~ETT S., (Re t i r ed ) ,  28 S u n s e t  Ter race ,  West  H a r t f o r d ,  
Conn.  

I'~AItLEY, JAItVIS. F i r s t  Vice l ' r e s i d c a t .  F i r s t  A s s i s t a n t  Gene ra l  Man-  
Ilger lind T r e a s u r e r .  M a s s a c h u s e t t s  I n d e m n i t y  & Life In-  
SUl'ilnce Comlmny , I;54 l ;cacon Strcq~t, Boston,  Mass.  02215 

FauusIL HENRY, (Re t i r ed ) ,  R. D. # 3 ,  Box 322, F lee twood ,  Pa .  19522 

FAUST, 1. EDWASD, C o n s u l t i n g  A c t u a r y ,  R. IL # 1 ,  ZionsvIlle,  Ind.  

FINNEGAN, .IOSI~PH H., M a n a g e r ,  Actuar '~al  Bu reau ,  Na t 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 J o h n  St ree t ,  New York 38, N. Y. 

FITZGIBIION, WALTER J.,  .TR., A s s i s t a n t  A c t u a r y ,  A e t n a  C a s u a l t y  a n d  
S u r e t y  C o m p a n y  & S t n n d a r d  F i r e  I n s u r a n c e  ComlJany,  151 
F a r m l n g t o n  Avenue,  H a r t f o r d ,  Conn.  06115 

FITZIIUGIr, GII,UEWr V(.. P res iden t ,  Me t ropo l i t an  Life  I n s u r a n c e  Com- 
pan.v, ()no Madison  Avenue,  New ~:ork, N. Y. 10010 

]~'os'rEU, I{OBERT B.. Associah.,  A c t u a r y ,  The  T r a v e l e r s  I n s u r a n c e  Corn- 
puny,  One Tower  Square ,  H a r t f o r d ,  Conn.  06115 

FOWLER, THOMAS ~V., A c t u a r y ,  N o r t h  A m e r i c a n  R e i n s u r a n c e  Corp.,  
161 E. 42nd  St ree t ,  New York 17, N. Y. 

FRI~DERICKSON, C. H.,  C o n s u l t i n g  A c t u a r y ,  3434 E g l l n t o n  Ave. E., 
Scarboro ,  On ta r io ,  C a n a d a .  

FUI,LE'I'.: GAIInNEI; V., (Re t i r ed ) ,  Conover ,  Wis. 



Admit ted  
Nov. 22, 1957 

Nov. 20, 1964 

Nov. 20, 1924 

Nov. 21, 1930 

Nov. 13, 1931 

? 

Nov. 19, 1926 

Nov. 19, 1953 

Nov. 1:). 1953 

NOV. 16, 1951; 

Nov. 17, 1950 

Nov. 19, 1926 

Nov. 17, ]950 

Nor. 16, 1951 

Nov. :16, 1961 

Nov. 22, ].934 

Nov. 17, 1950 

Nov. 14, 1947 

Nov. 19, 1959 

Nov. 18, 1955 

Nov. 19, 1954 

Nov. 14, 1941 

Nov. 111, 1939 

Nov. 16, 1956 

F E L L O W S  ~ 9 

(~'ILLAM, ~VII,LIAM S.. Secre ta ry  ~llld Ac tua ry  Nat iona l  B'ureau of 
Ca~ultll.y Underwr i te rs ,  125 Mall en Lnne, New :fork, N. Y. 
100:~8 

('."ILI,:-:SI'It,,', JA.',tl:~ I:,'.. Ass ls tnut  Aclunry,  Cont inental  Nat ional  Anlcrl- 
can Group, 310 South Michigan Avenue,  Chicago, Ill. 60604 

(~-INSBUItOIf, ]IAROI.D .]'., (Ret i red) ,  14 Crestvh,'w Road. Belmont,  ~iass. 
0"17S 

GLENN, JOSEPII ]:~., Ac tuar ia l  Consul tant .  D e p a r t m e n t  of 'Defense, 
6110 Valley Road, Washington,  D. C. 20034 

GOI)DARD, P*USSELL P., A e t , a r y ,  Bowles, Andrews  & 'J:owne, !no., 200 
Pa rk  Avenue,  New _Vork, N. Y. 10017 

GOODWIN, EDWARD 8., (Ret i red) ,  I n v e s t m e n t  Counselor, 96 G a r v a n  
Street ,  Eas t  H a r t f o r d  8, Conn. 

(';I:AIIAM. CItARt,ES ]~t., FIF(~ and Casunl ty i e t l l a r y ,  F lor ida  l n s n r a n c e  
Dept., Col'lieu leuihilng, 'l 'allnimesee, Fla. 32304 

(;RAVES, CI,YI)E I']., h,~siSillllt t~Illllllger and Actnary ,  3[lltua[ Insur-  
ii.ucl,, R n t i , g  l~,llrl~;lll itnd l~lutual I n su ran ce  Advisory  As- 
s,.._'illtlon, 7:~:~ Third  Avenue,  Now York, N. Y. 100].7 

Gt~t,:E.x't:, ~VINlelEId} ~,V., l ' r . :stdent,  W. W. Greene, Inc., 32 Cliff Street ,  
New York, N. ~:. 10038; Vice P res iden t  and Treasu re r ,  
()hi Rel~uhlic Lifo [ustlr.qucc 12o. of New York, 99 ,Tohn 
Street ,  N e w  York, N. Y. l()0:~S 

I'IaLEr, Ja~tF, S B., Jn., Coates, H e r f u r t h  & England,  Consul t ing Actu- 
aries, Crocker Bldg., San Francisco,  Calif. 

I'I.XlgT, W. YAN [~I]R~'3N..In., Actua I n s u r a n c e  Company,  55 E lm Street ,  
l lnrtford, C(mn. 011115 

I~AItWAYNE, FRANK, Chief Actuary, New York State Insurance Depaxt- 
ment, 123 William Street, New York 38, N. Y. 

HAu~r[, C..~uLus or., (Retired), 25 LeSIay Street, West Hartford, 
Conn. 06107 

HAZAS[, ~'~rlI,LlAhl ~'., Vice l'reshlent and Actnary, American 31utual 
Llabillty Insurance Company, Wakeileh], Mass. 

]:[EWITT, CFIAnI.ES C., .Ill., Aetllal'y, AIIs tnte  I n su ran ce  Company,  7447 
Skokle Blvd., Skokle, Ill. 60078 

l tonns ,  El)WaRD .T., Associate Actuary ,  In sn rauee  Company of Nor th  
America,  1600 Arch Street ,  Ph i lade lph ia  1, Pa.  

I'IooKEn, RUSSVr.L 0., Russell 0. Hooker.  & Associates,  Consult ing 
Actuar ies ,  266 Pea r l  Street,  H a r t f o r d  3, Conn. 

HOPE, FRANCIS .]-., A c t . a r y .  I-Iortford In s u ra nce  Group, 690 Asy lum 
Avenue, Ha r t fo rd ,  Conn. 06115 

['IUGHEY, 5[. STANLEY. Execu t ive  Vice President ,  Lumbermens  Mutual  
C a s t a l t y  Company,  4750 N. S m r l d a n  Road Chicago, Ill. 
60640 

Ill;NT, ]?REDFRIC ,1-., JR., Assls tnnt  Secre ta ry  In su ran ce  Company of 
Nm'lh Amer  co, Ill00 Arch Street ,  Phi ladelphia ,  Pa.  19101 

HURLEY, ROBERT L., Actuary,  Fh 'e  IEsurance  Research and Actuar la !  
Association. 125 Malden Lane,  New York, N. Y. 10038 

JOHn, RICHARD L., Vice Pres ident  and Actuary ,  Uni ted S ta tes  lVldeltl: 
and G u a r a n t y  Company,  Calver t  & Redwood Streets,  Balt~. 
more 3, l~Id. 

• ]'OIINSON, ]~4~Gl~lt A., Actuol'y, l~hle Cross of G r e a t e r  Phlladell)hla,  
].:¢:{:{ Ches tnu t  Street ,  Philndelphta,  Pa.  19107 

JONES, HM~0LD M.. Group Stat is t ic ian,  John  Hancock Mutual  Life In- 
surance  Company,  200 Berkeley Street,  Boston 17, Mass,  

KALL01', ll0Y H., Actuary .  Nat ional  Council on Compensat ion Insur -  
ance, 200 E, 42nd Street .  New York 17, N . Y .  ' 



10 FELLOWS 

Admitted  
Nov. 22. 1957 

Nov. 19, 1926 

No~'. 19, 1959 

Nov. 14, 1941 

Nov. 24, 1933 

Nov. 19, 1953 

Nov. 18, 1949 

Nov. 20, 1964 

May 5, 1961 

Nov. 17, •950 

Nov. 16, 1961 

Nov. 20, 1924 

Nov. 1.6, 1956 

Nov. 18, 1955 

Nov. 17, 1950 

Nov. 16, 1951 

Nov. 13. 19"~6 

Nov. 1, 1963 

Nov. 19, 1954 

Nov. 18, 1.958 

No~'. 22, 1957 

Nov. 23, 1928 

No,.,. 1S, 1927 

Nov. 19, 1926 

May 19, 1915 

Nov. 14, 1958 

KaTES, PHH, LIP B., Execu t ive  Vice President ,  Sonthern  Fi re  & 
Casual ty  Company,  P. O. Box 240, Knoxvil le  1, Tenn. 

I(ELTON 9 "~VILLI,~-SI I'I., (Reth 'cd) ,  122 Arundel  Avenue,  West  Ha r t -  
ford, Conn. 06107 

Kr,,tassEx, i~I,DOX ,T.. Ass.(:hltc Actuary, Cnntincntnl  Nat ional  Ameri- 
can Group, 310 S. MiehignD Avemle,  Chicago, IlL 60604 

KOLE, MOUntS B., Direc tor  of P lann ing  and Data  Processing,  The 
S ta t e  I n s u ra nc e  Fund,  199 Church Street ,  New York, 
N. Y. 10007 

KORMES, ~[AI{I'~, l ' residenr.  Ae tuarbd  Asrociatcs,  Inc., 405 Lexington 
A v e n a c ,  NeW ~k'ol'k, N. Y. 10017 

I~UI,]NKI,En, AnTItUIt  S., Exec l l t l vc  Vice P r e s i d e n t ,  S e e n r l t y  ]nsllrllllCe 
Groul), 175 VChitncy Avenue, New l tuvca ,  Conn. 06505 

LACnolx ,  ]}IAROLD F., Second Vice President ,  The  Trave l e r s  Insu rance  
Company,  700 Main Street,  H a r t f o r d  15, Conn. 

LANGE, ,IEFFRBY T., Ass i s t an t  Actuary ,  Research Division, Nat ional  
lillreun of Casual ty  Underwr i te r s ,  125 Malden Lane, New 
Yark, N. Y. ]0038 

L,~.TI~.IEII, ~IURR,'*.Y ~V., .~[llrray ~V. L a t i m e r  Indus t r i a l  Relations Con- 
sul tants ,  1625 K ~treet ,  N. W., Washington,  D. C, 20006 

LESLIE, ~VII,LIAM..ILL, VIce Pre.sident mid Acttmry, Cont inenta l  Insur-  
ance Ctuupaales, SO Malden Lane, New York, N. Y, 10038 

LINDEN, .~OIIN ll... Ass i s t an t  Actuary ,  Aetna  Casual ty  and Surety 
Company,  151 Farn i fngton  Avenue,  Hurtfor¢l, Conu. 06115 

LINDEn, .TOSEPH, ')5 Roosevelt  Terrace ,  Bayonne,  N.. l .  07002 

LINe, RICrIARD, Actuary ,  NaI:fnnnl P, ureIlu of Casua l ty  Underwr i t e r s ,  
125 Maiden Irene., New York, N. ~,7. 10038 

LISCOItD, 1)AUL S., ACillllr.v, ~l}ho Tr~lvelers ]us | l rance  Colnpany ,  One  
Tower  Sqtlllre, l l a r t fo rd ,  Conu, (1611.5 

LIVINGSTON. OILBERT It., Cnsnal ty  Actuary .  Connect icut  Insu rance  
Depar tnlent ,  S ta te  Office Bldg., H a r t f o r d  I5.  Conn. 

IK)NG[JEY-(~OOK, LAURENCE ['l., Vice P r e s i d e n t  and  A c t u a r y ,  I n s u r a n c e  
C(,atiutny (,f North AInerlcn, 1600 Arch Street,  Philadel- 
phia, Pit. 19101 

I'JVONS, 1)ANIEI-J .T., l 'rl:shli!Dt, GiDirdian I~ife lns l l raneQ Conl~)anv of  
Amerh:a,  21~1 l 'nrk Avenue South, New York, N. Y. 1~003 

M-ACGINNITIE, ~V. .IAI~IE,~, A c t m l r y ,  ~eg(ll'*l~ l ' o l i vn r ,  A l ) a r t a d o  Acreo  
4421. Ties:Its, Colontbla. 

~IACKEEN, ]-[AROLD E.. Ass is tant  Aetllllry, t[~lle Trave le r s  InstlrflDee 
C(mxl) mY, One Tower  Square, Ha r t fo rd ,  Conn. 06115 

5[AC, KATI[..InSEt'IT ,T., (RDth'cd), 200 Springfield Avenue, Summit ,  
N . J .  07:)01 

3IAI+~GII. I,, STEt'~EI¢ ~., As~[s ta l l t  2~ctuflr,I'+ T h e  93ravelers  I n s u r a n c e  
Conl la lny,  One Tower  Sqlllll'e. Har t fo rd ,  Conn. 06115 

MARSH^t,t,. RALPH M., (Ret i red) ,  Car ts  Corner, Worton.  Kent  County, 
Md. 

I~IASTI.'d[SON, NORTON ]~., Viol) l ' r e s ldcn t  and Actuary .  Sent ry  lnsur-  
ance - - -Hardwar~  Mntunls  Group, 200 St rongs  Avenue,  
Stevens Point,  Wis. 54482 

~]',kTTIIEWS, ARTIIUa N'.. 475 PoqnoDoeh Ave.nun. Windsor,  Conn. 06095 

MAYCnINK, EMMA C., 32 Chi t tendcn Avenue,  Crcstwood, N. Y. 

3[AYERSON, ALLEN L., Commiss ioner  of Insurance .  S ta te  of Michigan, 
l ,ewls Cass Bhlg., Lansing.  Mich. 



F E L L O W S  11 

Admitted 
Nov. 1, 1963 

Nov. 15, 1985 

Nov. IS, 1960 

Nov. 20, 1964 

Nov. 15, 1962 

Nov. 15, 1962 

Nov. 18, 1955 

Nov. 17, 193S 

Nov. 1, 1963 

? 

Nov. 18, 1937 

Nov. 22, 1957 

Nov. 15, 1962 

Nov, 16, 1961 

Nov. 17, 1920 

Nov. 16, 1956 

Nov. 17, 1950 

Nov. 19, 1954 

Nov. 19, 1959 

Nov. 1, 1963 

Nov. 14, 1958 

Nov. 15, 1935 

? 

AIcCI,UltF~, RICHARD D., Vice Preshient ,  Citizens Casua l ty  Cmnpany t)f 
New York, 33 Maiden Lane, New York, N'. Y. 10038 

McCONNI~LL. M^TTH~W H., Sul)erintendent ,  Coml)ensation & Liabil i ty 
Dept., Genera l  Accident  F i re  and Life Assurance  Corpo- 
ra t ion  Ltd. ,  414 Walnu t  Street ,  Phi ladelphia ,  Pa.  19106 

I~[CGUINNESS, JOIIN S.. Consu l tan t  in Actuar ia l  Science and 51anage- 
men | ,  41 l Ior lcon Avenue,  Gleus Falls,  N.Y.  12801 

.McL~:AN, GEOEEE I!:., Actuary ,  M:lssuchusctts  Hospi ta l  Service~ Inc. 
and Massachuse t t s  Medical Service, 133 Federa l  Street ,  
Iet~StOll, Mass. 0211)(i 

~[CNAMARA, DANIEL J., Secre tary ,  Na t iona l  lgllrel)ii of Casua l ty  Un- 
derwr i te rs ,  J25 Malden Lane, New York, N.Y.  10038 

h[E~b,'AGHAN, JAMES J., Ass-e la te  Actuary ,  FI rc lnan 'a  Fund  Amer ican  
I n s u r a n c e  COnliSlllleS, 3333 Cal i fornia  Street ,  Sail F ran -  
cisco, Calif. :)4120 

MENZ[-]L, I:IENI~.Y I,W., Actllary.  New York Coml)ensatlan I n s u r a n c e  
Rat ing  Doard, 200 Eas t  42rid Street ,  New York, N. Y. 10017 

MICHI-]LnACIIER. GUSTAV it'., (Ret i red) ,  15201 Quite lload, Sara toga ,  
Calif. 95070 

~III,LER, JOI-1N l'l.. Ex(.,ctltIve Vice l ' rcs ldeat ,  Monarch Life I n su ran ce  
COmlmny, 1250 S la te  Street ,  Springfield, Mass. 01101 

~[ILLER, NICHOLA~ F., ~'n., Aetna Casualty and Surety Company, 151 
Furmlngton Avenue, Hartford, Conn. 06115 

~[IL|,IOAN, SAMUEL, (Retired), 15 ~.V. 55th Street, New Yorlq N. Y. 
10019 

I~[ILLS, JOHN A., (Ret i red) ,  Po in t  Placid,  Reeds Spring, Me. 

.~[(].[.S, RICIIARI) .|.. 2~ssIstal l t  A c t u a r y .  L u n l h e r n l e n s  ]~Iiitlla] Cf l sus l t y  
Conl]}ally, 4750 Slmridan Road, Chicago, Ill. 60640 

.'I[OiLISON, GEORGE ])., ASSIsi.aEt A c t u a r y ,  Aetna  Cas ln l l t y  and  S[ l re ty  
Company & Stflt|lhll'd IPlre ]IISIII'UIICO C0ulpauy, 151 ~al 'm- 
hlglon Avcu| |e ,  Har t fo rd ,  Conn. 06115 

MOSELEY, JACI(, Associate Actuary ,  United Sta tes  Fidel i ty  and Gt|ar- 
an ty  Company,  Calver t  and Redwood Streets,  :Baltimore, 
Md. 21203 

MU~LL~R, LOUTS H.. 2845 Lake Street ,  San Francisco  21, Callf. 

~IUETTEETIES. JOI[N H.,  Associate Actuary ,  Sent ry  In sn rnnce - - -F l f l rd -  
~,yal'e l'~llltill[[s Grot)lL 200 St rongs  Avenue, Stevens  Point ,  
WIs. 54482 

.'~[UNTERIC1T, GEOItCE (~., Assis tan t  Secre tary ,  H a r t f o r d  IUSilrl lnce 
Gl'lJllp. (Jill) ASyhllll ;~velllle, ]-larlf4trll, C'(IIIII. 06115  

5[UllnIX, q~HO3IhS n . ,  Vice Pres iden t  and Actuary ,  Fi remfln 's  Fund  
Amer ican  In s u ra nc e  Companies,  3333 Cal i fornia  Street ,  
San Fu |nclsco,  Calif. 941.20 

MVERS, RO[~EEq' J.. Chicl: Actuary ,  Socinl Sccar l ty  Admlnls t rn t lon ,  
Depa r tmen t  of I lealrh,  F~,lucation, and Welfare,  Wash-  
legion,  D.C.  20201 

NELSON, S. TYLER, Casua l ty  Division l~lanager and Actuary ,  Ameri-  
can Agrleull:nral lns l l rauce  Coal)any,  Room 1000 bler- 
chantllse l~Iart Plaza,  Chicago, IIL 60654 

NII,ES. CI1ARI, ES l,.. ,ILL, Ass is tan t  Ceneral  Man ag e r  and Actuary ,  
Genera l  Acchh!|~t G| 'onp, 414 Walnn t  Street ,  PhlladelDhla,  
Pa. 19105 

OBEItIIAUS, ¢I~ll0MA. ¢t 1"~[.. Vice P r c s h h ! n t ,  Vqoodword a n d  IP(,udiIter, 
Inc.,  420 Madison Avenue,  New York, N.Y.  10017 

OaR, Ron~RT It.. (Ret i red) .  725 E. Pa lmet to ,  l ,akeland,  Fla.  



12 F E L L O W S  

Admit ted  
Nov. 22, 1957 

Nov. 2], 1919 

Nov. 15, 1962 

Nov. 1S. 1960 

Nov. 22. 1957 

Nov. 14. 1941 

Nov. 21, 1952 

Nov. 19, ].959 

Nov. 24, 1933 

Nov. 22, 1957 

Nov. 17, 1922 

Nov. 19, 1959 

Nov. ]3,  1931 

Nov. 18, 1955 

Nov. 18, 1949 

Nov. 16, 1951 

Nov. 1, 1963 

NO','. 1, 1963 

May 24, 1921 

Nov. 14, 1958 

Nov. 14, 1947 

Nov. 14, 1947 

Nov. 14, 1947 

Nov. 17, 1938 

Nov. 14, 19't7 

OTTESO.'¢, PAUl, M., Vice Pres ident  and Actuary ,  Federa ted  Mutual  
i m p l e m e n t  and H a r d w a r e  In su rance  Coatlmny, 129 E. 
Broadway,  Owatonna ,  Minn. 55060 

OUTWATr.a, OLIVr, E., (Ret i red) ,  2404 Loving Street ,  San Diego, Calif. 
92109 

I'ARLIN, R. ~,V., Research Associate. Un ive r s i ty  of Minnesota,  Labora- 
tory  of Physiological  Hygiene,  S tad ium Gate  27, Minne- 
apolis, Minn. 55455 

PENNYCOOK, ROD 1~., Hea l th  ]ns | l ranee  Secretary~ The  Great -West  
Life Assurance  Company,  60 Osborne .S t r ee t ,  N., Winni- 
peg 1. Manitoba,  Canada.  

PEaKINg, WILLIAM ~'., ASsistant  Group Actuary ,  The  London Life In- 
surance  Company,  London, Ontario.  Canada.  

I'E,rEnS, STEIP,XN. Consul tant ,  A r t h u r  D. Lit t le ,  Inc.,  35 Acorn Park,  
Cambridge,  Mass. 

I'ETZ, ]~,'tltI, 1~1., AS144}CItI|Q x~kCtlllll'V. Lun l i l e r l a ens  ]~illtual Casual ty  
Conll)llny, 475n N. Sheridan fiend, Chicago, Ill. 60640 

PIIILI.IPS, ]]EItBERT ,T., .lit., Asslst l lnt  Actunry,  Eml)loyers '  Liabil i ty 
As.~urancn Corporat ion,  Ltd.,  110 Milk Street ,  Boston, 
Mass. 02107 

PICKET'r, SAMUEL C., (Ret i red) ,  126 Mack |own  Road, Windsor,  Conn. 

PINNEY, ALLEN D., A s s i s t a n t  Secretary ,  T h e  Trave lers  I n s u r a n c e  Com- 
pany,  700 Main Street ,  H a r t f o r d  15, Conn. 

].'INNEr, S't'I):,:[-;Y l)., (Ret i red) ,  290 Wolcot t  Hill  Road, Wethersfleld,  
C.nn.  06109 

POLLACK, I~OBEET, Associate  Actuary ,  Amer ican  Mutual  Liabi l i ty  In- 
surance  Comlmny, Wakefield, Mass. 01881 

PavlT'r ,  D e a L E r  hi., Execut ive  Secretary ,  Middle At lan t ic  Region, 
Amer ican  Fr lemls  Service Commit tee ,  1500 Race Street,  
Phi ladelphia  2. Pa.  

RESONY, ALLIE V., Ass i s t an t  Secre tary ,  H a r t f o r d  Accident  & Indem- 
ni ty  Company,  690 Asylum Avenue,  H a r t f o r d  15, Conn. 

RESONY, JOHN A., Secretary.  Group Dept., The  Trave le r s  In su rance  
Company,  700 Main Street ,  H a r t f o r d  15, Conn. 

RICE, ~ioI~IEIt D., (Retire(l) ,  1731 Morntngslde Drive,  Mount  Dora, 
l'. 0. Box 1017, Fla.  32757 

RICI~,AaO.'~, }l,~aa'~" R.. Assistant: Actuary, The Travelers Insurance 
C,,ntpany. One '.t'owcr Square, Ha r t fo rd ,  Conn. 06115 

I{,IIIDI,ESWOItTI[, ~VII,I, IA31 h . ,  Ass l s t au t  Actuary ,  Aetna  Casua l ty  and 
Surety  Colnlmny & S tandard  Fire I n su ran ce  Company,  
15]  l : a rmhlg lou  Avenue. Ha r t fo rd ,  Conn. 06115 

RII.~GEL 9 ROBERT, Professor  E m e r i t u s  of Sta t is t ics  and Insurance ,  
S ta te  Unive r s i ty  of New York a t  Buffalo, 3435 Main 
Street ,  Buffalo, N. Y. 14214 

ItoamR,rs, Lmwla H., Actuary ,  Woodward  & Fondlller ,  420 Madison 
Avenue,  New York 17, N. Y. 

I{ODEEMUND, ~I'AT'CIIEVI'. VIce Pt'csl¢lent-z*tc~uary, ]~ll/nlcll Relrlsurauce 
Coral;any, 410 Park Aveuue, New York, N.Y. 10022 

ItOSENB~R0, NORMAN, Execut ive  Assis tant ,  F a r m e r s  In su rance  Group. 
4680 Wllsblre Boulevard,  Los Angeles 54, Calif. 

I/.OWEL[,, ,IOHN H., Ass is tant  Vice Pt'l.~.~idcnt, Marsh & McLennan,  Inc.,  
231 S. LaSal lo Street ,  Chicago, Ill. 60604 

ItUUHLIS, lgLSrm, Actuar ia l  Supervisor ,  Nat ional  Bureau  of Casual ty  
Underwr i t e r s ,  125 Maiden Lane, New York 38, N. Y. 

SALZ,MANN, RUTH E., Associate Actuary ,  I n su ran ce  Company of North 
America ,  1600 Arch Street ,  Phi ladelphia ,  Pa.  19101 
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Ailmlt ted 
Nov. 1, 1963 

Nov. 19, 1948 

Nov. lS, 1937 

Nov. 13, 1931 

Nov. 19, 1954 

Nov. 18, 1960 

Nov. 19, 1929 

Nov. 19, 1929 

Nov. 18, 1932 

Nov. 14, 1058 

Nov. 15, 1940 

Nov. 15, 1962 

Nov. 24, 1933 

Nov. ]9,  1959 

May 25, ]956 

Nov. 14, 1958 

Nov. 16, 1956 

t 

Nov'. 19, 1953 

Nov. 15, 1962 

Nov. 14. 1947 

Nov. 2:L 1928 

Nov. 21, 1919 

Nov. 16, 1951 

Nov. 17, 1920 

Nov. 19, 1962 

Nov. 14, 1947 

SaltAS0N, Haltlt~" M., Managing  Actuary ,  Woo(lward and Fondlller,  
hie., 3625 W. 6th Street,  Los Angeles, Calif. 90005 

~I:ItLONS, HABOI,D ~' . ,  Secre ta ry  anfI Actual 'y,  Royal-Globe In su ran ce  
Companies.  150 WIHlam Street ,  New York, N.Y.  10038 

SH,~PXU0, GEOnGZ I., 934 E. 9th Street .  Brooklyn 30, N. Y. 

SILVERMAN, DAVID. Consul t ing Actuary ,  Wolfe, Corcoran & LInder,  
116 John Street .  New York 38, N. Y. 

.~IMON, LEI{OY ,I.. Actnary ,  In su rance  Colupany of North America ,  
1600 Arch Street, l 'h i ladelphln,  Pa. ]9101 

SIMONEAU, l'AIJI, ~,V., Assist:lint iCt l l l l ry .  A+.qna Casual ty  & Sure ty  
C'(mtlmny & SI.andard Fi re  lns l l r ,  nce Colnpany, 151 Fa rm-  
Ington Avenue, Ha r t fo rd ,  Conu. 06]].5 

SKEI,DINO, ALBEUT Z., S(~:rolary-Tl'l:asurec, Casual ty  Ac tua r i a l  80- 
ciely, 209 E. 42n,1 Street,  New ~:ork, N. Y. 10017 

SKILLINGS, E. SHaw, (Ret i red) ,  831 Ingleshle  Place, Evans ton ,  Ill. 

S.~tICK, J'..1.. Conslfltlng Actmlry,  Slulck & Co., Inc., 135 Eas t  42rid 
Street.  New Vork, N.Y. ] 00 ]7  

Sbll ' r l[ ,  EI)VeARD 1~I., Associate Actuary .  Tile T rave l e r s  Insu rance  Com- 
pany, 700 Main Street,  H a r t f o r d  15, Conn. 

S.M ITII, SI.]Y.MOUR E., ~: [(I.(~ I)l'()sIdellt 111111 Actllury,  Tile T rave l e r s  In- 
,,4urllllCe (~Ollllllllly, Oile ¢l~olver Square,  ]-lartford, Coun. 
0ill 15 

STANKUS, LEO l~I., Produc t  Development  Director.  Al ls ta te  I n su ran ce  
Cotnpauy, 7447 Skokle Boulevard,  Skokle, Ill. (;0078 

S,r. JOHN. JOIIN B., Consult ing Actuary ,  Box 57, Penllyn,  Pa. 

Svl(i,~s. ZI:NAS 51.. Actuary,  Social Securi ty  Adtnlnls t ra t ien ,  Uni ted 
S ta tes  D e p a r t m e n t  of Heal th ,  Educat ion  and Welfare ,  
Washington 25, D. C. 

TAI'LEV, PAVIa A., Senior Vice Pres ident .  Wolver ine  In su ran ce  Com- 
pany, Wolver ine-Federa l  Bhlg., Ba t t le  Creek, Mich. 49016 

TAIHIEI,[,. I,I*;TIIEI[. T,.. ,~lt., A.~socillte ,:~Ctllar.~', The  Trave l e r s  Inmlr-  
an(:o Conlpany, One 'J.'ower Square,  Ha r t fo rd ,  Conn. 06115 

TIIOMAS, JAMES W., Ass is tan t  Actuary,  '.['lie T rave l e r s  I n s u r a n c e  
Company,  One Tower  Sqlmre, H a r t f . r l l ,  Conn. 06115 

TtIOMI,SON, JOHN S., Newark  Athle t ic  Club, Newark  2, N . . I .  

TnIST, JItlIN" A. ~V.. At~slstllnt Secretllry, I i i surance Colnpany of Nor th  
Atael'lc~l, 160o Arch Street ,  PMhldelphla,  Pa. 19101 

TRIIDEAII, DONAI,D ]'J., Asslst:llllt Actlllll*y, The  T rav e l e r s  I n su ran ce  
Colnlla]lS", One Tower  Sqtlar(L ] Ia r t fo rd ,  Conn. 06115 

[IIITHOIVI~, DUNBAR R., Vice Pres ident  and Actuary ,  Employers '  Mut- 
ual Liabi l i ty  I n s u ra nc e  Company of Wlsconsln an(] Em- 
ployers '  Mutual  Fire In su rance  Company,  407 G r a n t  
Street .  Wausau,  Wisconsin 

VALNRIUI!~, NEL.S ~1"., Assoc iate  Actuary.  Aetna Casual ty  and Surety  
Colnpany & S tamla rd  Fire  Insurance  Company,  151 Farm-  
Ington Avenue,  H a r t f o r d  15, Conn. 

VAN TUYI,, HIRAM O., (llOtil'ed), 1411 Dexter  Ill'IV*z, Clearwater ,  
Fbl .  :~:~51 6 

VINCENT, LE~,VIN A., Vice [ ' reshlenl .  Alllerielln lns l l ranee  Association, 
85 Jolm Strcu.'t, New Ynrk, N.Y.  10038 

WAITI~, ALAN W., 16 Penwood Road. Bloomfield, Conn. 

WAI.STr, ALn~aT .'f., Ass i s tant  V |ee  President ,  Liberty Mutual  Insur- 
ance  Company,  175 Berkeley Street ,  Boston, Mass, 02117 

~VIEDEI/. .JOIlN ~V. 9 ,'[It.~ Actuary .  Af.q:nlt Casua l ty  and Sure ty  C0m- 
Inlay & S tanda rd  Fh'o lns l l rance  Coulpany, 151 Fa rming -  
ton  Aveul le ,  t l a r t fo rd ,  Conn. 06115 
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Admi t t ed  
Nov. 18, 1960 

Nov. 1, 1963 

Nov. 15, 1935 

Nov. 22, 1957 

Nov. 14, 1941 

Nov. 18, 1960 

Nov. 16, 1961 

Nov. 13, 1931 

Nov. 18, 1949 

Nov. 16, 1951 

Nov. 14, 1958 

Nov. 19, 1953 

WILCKEN, CARl, L., Actuary ,  Canadian  Unde rwr i t e r s '  Assochttlon, 
31 I ' r inco Amh.cw I)hlce. l)on Mills, Ontario,  Canada  

~.VILI, IAMS, I)~WI'IY GENE, Assis tan t  Secre tary ,  Texas  Employers  ]n- 
sllranco Association an(I niHl)loyers Cnsual ty  Colupally, 
I'. O. Box 2759, Dallas. Texas  75221 

WILLIAMS, HARRY V., Vice President ,  t l a r t f o r d  Insurance  Group, 690 
Asyluln Avenue,  Ha r t fo rd ,  Conn, 06115 

~ILLIAMS, P. ADGER~ Actuary ,  The  Trave l e r s  I n su ran ce  Company,  
700 Main Street,  Ha r t fo rd ,  Conn. 06115 

WILLIAMSON, ~r. RULON, Research Actuary ,  3400 Fal rh i l l  Drive. Wash- 
ington 23, D. C. 

~ILLSEY, LYNN W., Ass i s tan t  Secre tary ,  Group Dept., The  Trave l e r s  
I n s u r a n c e  Company, 700 Main Street,  I : lartford 15, Conn. 

WILSON, JAMES (~., Vice Pres ident  & Actuary ,  Securi ty  General  In- 
surance  Conlpal).y und Securi ty  Fire  and h ldemni ty  CoIIl- 
party, 639 ~V. F i f th  Street ,  Box 3099, Winston-Salem, N. C. 

~VITTICK, HERBERT E., Vice Pres ident  and Genera l  Manager ,  Pilot  Iu- 
surance  Company,  1315 ]:onge Street ,  Toronto 7, Ontario,  
Canada.  

WOLFRUM, RICHARD J.. Actuary .  Liber ty  Mutual  In su rance  Coml)any, 
175 Berkeley Street ,  Boston 17, Mass. 

WOODALL, JOHN P.. Manager ,  South-Eas te rn  Unde rwr i t e r s  Association, 
P. O. Box 5048. At lan ta ,  Ga. 30302 

WItlGHT, BYRON, Actuary ,  D e p a r t m e n t  of Banking  and Insurance ,  S ta te  
of New Jersey,  S ta te  House Annex, Tren ton  25, N. J. 

YOUXT, HUBERT W., (Ret i red) ,  54 Waban Avenue,  Waban,  ,Mass. 
02168 



Admit ted  
Nov. 15, 1918 

Nov. 16, 1939 

Nov. 16, 1961 

Nov. 22, 1957 

Apr. 5, 1928 

Nov. 15, 1962 

Nov. 18, 1955 

Nov. 21, 1930 

Nov. 19, 1959 

Nov. 23, 1928 

Nov. 15. 1940 

Nov. 16, 195~ 

Nor. 19, 1959 

Nov. 14, 1958 

Nov. 18, 1925 

Nov. I4,  :]958 

Nov. 22. ]034 

Nov. 22. 1957 

Nov. 20, 1964 

Nov. 15, 1962 

Nov. 20, 1924 

Mar. 31, 1920 

Nov. 19, 1959 

Nov. 20, 1964 

ASSOCIATES OF THE SOCIETY 

NOVEMBER 1, 1964 
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ACKERMAN, SAUL B., 405 Lexington Avenue,  New York 17, N. Y. 

AIN, SAMUEL N., Consult ing Actuary ,  120 Broadway,  N e w  York 5, 
N . Y .  

ALDRICH, WILLIAM C., Secre tary ,  Nat ional  Council on Compensat ion 
Insurance ,  20(} E. 42 Street ,  New York 17, N. Y. 

ALEXANDER, LEe, M., Ac tua r i a l  Assis tant ,  Amer ican  Mutual  Liabili ty 
In su rance  Company,  Wakefield, Mass. 01881 

ALLEN, AUSTIN F., (Re t i red ) ,  4815 Royal Lane,  Dallas,  Texas  75229 

AMI, IH, WILI,IAM P., Acluarbt l  Assis tant .  Employers '  Liabi l i ty  As- 
8urz|neo Conlllany, 110 Milk Street ,  Boston, Mass. 02107 

ANDREWS, EDWARD C.. Associate  Actuary ,  The  Trave l e r s  Insu rance  
Comlntny, Ore; Tower  Square,  I ] a r t fo rd ,  Conn. 06115 

ARCHIBALD, A. EDWARD, Vice President ,  Inves to r s  Diversified Services, 
Inc., Minneapolis  2, Minn. 

BANNISTER, DAN ~V., Execu t ive  Vice Pres iden t  and General  Manager ,  
I-Iol'~tce ~htilu ~lutnal  ]nstlrflnce Conlpany anti Horuce  
Mann Lift.' I n su rance  Company,  216 E. Monroe Street ,  
Sprlugllehl, III. (;2701 

BATEMAN, ARTHUIt E., Pine Grove  Rest  Home, Marlboro, Mass. 

BATHO, BRUCE ~,x,r., Execut ive  Vice Pres iden t -Admin is t ra t ion ,  Life In- 
surance  Conllntny 0~ Georgia,  573 West Peach t r ee  Street ,  
N.E., 2ktlauta, Ga. 30308 

BERO, R0v A., JR., Ass i s t an t  Ac tuary ,  Old Republic Life In su rance  
Company,  307 N. Michigan Avenue,  Chicago 1, Ill. 

]~EItI(..MAN, JOAN ~f.. z*~ss]st~lnt: Actuary ,  Nat ional  l ' u r eau  of Casua l ty  
Underwr i te rs ,  125 Maiden Lane,  New York, N.Y.  10038 

BnRNAT, LEO A., Consul tant ,  Minnesota  Research Associates,  503 15th 
Avenue,  S.E., No. 2, Minneapolis  14, Minn. 

I:~ITTEL, ~'(. I~AROI,I}, Chief Actuary ,  D e p a r t m e n t  of Banking  and In- 
surance,  SI.uto i',f New Jersey,  Trenton,  N . J .  08625 

I~LU.~t}'NFgI.I*, M'. EUC.ENE, Ac tua ry -Group  anti A & H, S t anda rd  Life 
& Accident  I n s u ra nc e  Co,npany, P. O. l 'ox 1097, Okla- 
homa City, Okla. 73101 

BOMSe,, EDWARD L.. Managcr-C&L, Casual ty  U n d e r w r i t i n g  P lann ing  
Depa r tmen t ,  Royal-Glebe I n s u r a n c e  Companies,  150 Wil- 
l iam Street,  N~.~w York, N. Y. 10038 

13RACG. .]'OLIN .M'.. Vice Pres iden t  and Chief Ac tu a ry  Life I n s u r a n c e  
Colnlmny of ~corgla ,  573. W. I each t rce  Street.  N.E., A -  
lnntn, Gll..'~0:-~08 

BROWN. WILLIAM ~.V., .]R., Ac tuar ia l  Assis tant .  Liber ty  l~Iutual ln- 
sm'auce  Company,  175 Berkeley Street .  Boston, Mass. 
02117 

I:~UFI)~INTON, PIIIf,  I[" G.. Vice President .  S ta te  F a r m  Fire  find Cflsu- 
a l ly  Cmnl)auy, ]12  Eas t  ~Vltsllingt(}n Street ,  Bloomington,  
Ill. 61701 

BUGBEI~, JAMES ~,]-., Vice-President,  Mary land  Casua l ty  Company,  P. O. 
Box 1228, Bal t imore ,  Md. 21203 

BURT, MAROARET A., Office of George B. Buck, Consul t ing  Actuary .  60 
Wor th  Street ,  New York 13, N. Y. 

BUTLER, RICHAlll) It., Set:end Vice President ,  The  Trave le r s  ]nsllr- 
an t e  Company,  One Towe r  Squttre, l :Iartford, Conn. 09115 

CARLSON, EDW}N A., Ac tuar ia l  Assis tant ,  The  T rav e l e r s  I n s u r a n c e  
Company,  One Tower  Square,  Ha r t fo rd ,  Conn. 06115 



16 A S S O C I A T E S  

Admit ted  
Nov. 15, 1962 

Nov. 17, 1922 

Nov. 18, 1927 

Nov. 16, 1961 

Nov. 22, 1957 

Nov. 1, 1963 

Nov. 18, 1955 

Nov. 19, 1953 

N,,v. 19. 1959 

Nov. 19, 1959 

May 21, 1963 

Nov. 24, 1933 

Nov. 19, 1953 

Nov. 15, 1962 

Nov. 1, 1968 

Nov. 21, 1952 

Nov. 18, 1925 

Nov. 18, 1960 

Nov. 16, 1956 

Nov. 14, ~941 

Nov. 1, 1!)63 

Nov, 14, 1958 

Nov. 19. 1954 

June 5, 1925 

Nov. 16, 1961 

Nov. 15, 1962 

CARSON, DAVID E. A., Actuary ,  H a r t f o r d  Fi re  I n su ran ce  Company 
and Hart ford Accident  and In d emn i ty  Company,  690 
Asylum Avenue, Ha r t fo rd ,  Conn. 06115 

CAVANAU0~, Line D., Consultant-Life Insurance Management, 55 E. 
Washing ton  Street ,  Chicago 2, Ill. 

CHew. S. T.. Consul t ing Actuary ,  The  Wing On Life Assurance  Com. 
pan)'. Ltd., Wing On Life  Bldg., 22 Des Voeux Road, Cen- 
tral, Hong Kong. 

{~IIEI¢I,IN, GEOInH'., Vice Pres ident  and Actuary,  Nat ional  Hea l th  and 
Welfare  Re t i r ement  Association. Inc., 800 Second Avenue, 
New York. N. Y. :110017 

CHUUCH, HAaav  M.. Coates. H e r f u r t h  & England,  Consult ing Actuaries ,  
325 North Lake. Pasadena ,  Calif. 

CIMA, AUOUSTIN 5., ] ' rh:imz Research Manager ,  Al ls ta te  I n su ran ce  
Camimny, 7447 Skokle l:'Ivd., Skokie, Ill. 60078 

COATES. WILLIAM D., Vice Pres iden t -Actuary .  National-Ben Frankl in  
]usur:tnee Comialny, 360 W. Jackson Blvd., Chicago, Ill. 

CONTE, .IOSEPLI P..  Ass is tan t  to tile President ,  ]~erman'n Motor Ex- 
press, P. O. ]4ox 1209, Binghampton ,  N. Y. :13902 

COPESTAKES, ARTHUR D., Ass i s t an t  Vice Pres ident ,  Amer ican  Mutual  
Liuifllity In su rance  Company,  Wakefield, Mass. 

CRAIG, ]~ODF~RT A.. Associate  Actuary ,  Connecticut  In su rance  Delmrt- 
mont. S ta te  Office Building, Ha r t fo rd .  Conn. 06115 

CRANDAI,L. ~,VIf,I,IAM 1"1.. Admin i s t r a t i ve  Assistant ,  Insu rance  Corn- 
Irony of Nur th  America,  1600 Arch Street,  Phi ladelphia ,  
Pa. ] 9 1 0 l  

(2RAWIrORD, WILLIAM II.. Vice Pres ident  and Treasure r ,  Indus t r i a l  In- 
demni ty  Comlmny, 155 Sansome Street ,  San Franelm'o 4, 
Calif. 

CIIOF'I'S. [~EOI~F'I{EY, Dean and Director ,  G r a d u a t e  School of Actuar ia l  
Sch.'nce, Nor theas te rn  Univers i ty .  360 Hun t ing ton  Ave- 
nut,  Boston, Mass. 02115 

Clmav,  ALAN C., Actuary ,  S ta te  F a r m  Mutual  Automobile In su rance  
Company,  1:12 E. Washing ton  Street,  Bloomington, Ill. 
61701 

I)AII.ME, OItVAL :1~,. Senior AsMstaa t  Actuary,  ,~tate F a r m  Mutual  
:'£utonloblle : insurance Colnpal]y, 112 E. Washington  
Street.  IOoomlngion, :111. 61701 

DAtiVaL, C. M.. Applied Science Representa t ive ,  In t e rna t iona l  :1hmlne~s 
Machines Corporat ion,  2116 Grand,  Des Molnes 12. Iowa 

DAVIS, 51AT,VIN E., Execut ive  Vice President .  Metropol i tan Life Tn- 
surance  Company,  One Madison Avenue,  New York, N. Y. 
100:1.0 

DEMELI0..]-OSI~PH ,T., Ass i s tan t  Secre ta ry  and Actuary .  l=lonle Insur-  
ance Company,  59 Malden Lane,  New York, N. Y. 10008 

Doll[r, STANT,EV A., Associate  Actuary,  New York Sta te  Insu rance  
Depar tmen t ,  323 Wil l iam Street ,  New York 38. N. Y. 

Dowr, lNO, WrLLbXXt F., 77 Brook Street,  Garden City, N. Y. 1.1535 

DIJllKIN, ,TAMES I'1.. Actuary ,  ~Volfe. Cnrcoran & Llnder,  116 . I .hn 
Street,  New York, N. Y. 1003S 

DUROSE, S'PANf,I']Y C., ,IR,. Ass i s tan t  Ocpnty  Colnnlisslonc.r, ~Vlscon- 
Sill [ te | lul ' t laent  Of* hlsurllnce, 4S02 Silehoygan AvellUO, 
Madison, Wis. 53702 

b]ATON, KARL F., Controller.  G u a r a n t e e  Mutual  IAfe Company,  8721 
Ind ian  Hil ls  Drive,  Onlaha 14, Nob. 

I']Gbm, FaANV. A., (Ret i red) .  1119 Prospect  l thlge Blvd., Huddon 
Heights ,  N. 3". 08035 

Eut ,mrr ,  PAlate;fro V¢., Ac tuary ,  Al ls ta te  I n su ran ce  Company,  7447 
,'S.'kokle :1Hvd., SkokIe, Ill. 60078 

i.]VEN, CIIAI{I,ES A.. JR., The  Trave l e r s  I n su ran ce  Company.  One 
Tower  Square, Ha r t fo rd ,  Conn. 06115 
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Aomtt ted  
Nov. 22, 1957 

Nov. 16, 1961 

Nov. 15, 1962 

Nov. 16. 1956 

Nov. 16. 1923 

Nov. 20, 1964 

Nov. 21, 1952 

Nov. 19, 1954 

Nov. 15, 1962 

Nov. 15, 1932 

Nov. 17, 1922 

Nov. 16, 1923 

Nov. 1, 1963 

Nov. IS, 1960 

Nov. 14, 1947 

Nov. 19, 1959 

Nov. 16, 1961 

Nov. 18, 1927 

Nov. 1(;, 1961 

Nov. 15. 1940 

Nov. 15, 1935 

Nov. 16, 1939 

Nov. 17, 1922 

Nov. 13, 1936 

Nov. 1, 1963 

Nov. 19, 1953 

FELl)MAN, ~fARTIN F., Associate Actuary ,  New York S ta te  I n su ran ce  
Depa r tmen t ,  123 Wil l iam Street,  New York 38, N. ~'. 

FEnDEN, STEIN, Undels tad l ia  S, Asker, Norway  

FINKEL, DANII~L, Associate  Actuary ,  The  S ta te  In su rance  Fund,  199 
Church Street,  New York, N. Y. 10007 

FLAt:K, Paul ,  R., Actuar ia l  Assis tant .  General  Aeehlent  F i re  and IAfe 
Assurance  Corporat ion,  Ltd. ,  414 Walnu t  Street ,  Phila-  
delphia,  Pa. 

FLEMING, FRANK A., (Re t i red) ,  e /o  Mutual  I n s u r a n c e  Ra t ing  Bu- 
reau,  733 Th i rd  Avenue,  .New York 17, N. Y. 

FORKER, DAVID C.. Tile T rave l e r s  Tnsuranee Coral)any, Group Under-  
wr i t ing  Del)ar tment ,  One 'l:owcr Square,  Ha r t fo rd ,  Conn. 
06115 

FRANKLIN, NATHAN ~[., Actuary ,  The  Sure ty  Associat ion of America ,  
110 Will iam Street ,  -New York, -N. Y. 10038 

GAINES, ~ATHANIEL, Associate  Actuary ,  Office of George B. Buck, 
Consul t ing Actuary ,  60 Worth  Street,  New York, N. Y. 
10013 

GEItUNI)O, LOUIS P., Jlt., Tho. T rave l e r s  i n s u r a n c e  Company,  One 
Towe r  Square, Ha r t fo rd ,  Conn. 06].15 

GETMAN, RICHARD A., Ass i s t an t  Actuary ,  Life D e p t . ~ T h e  T rav e l e r s  
[n~lu'ance Colul}any, Oll~ ]?ov~'el" S(]uare, Har t fo rd ,  Conn. 
06115 

GtESON, J'OSEP~ P., Jm, (Ret i red) ,  2970 Lora ln  Road, San Marine,  
Calif. 91108 

GILDEA, JA~IES F., (Ret i red) ,  236 Not)  Street,  Wethersfleld,  Conn. 

GILL, JAMES [i'., Act lmry.  Nat ional  Association of Independen t  In- 
surers,  30 West  Monroe St., In l and  Steel Bhlg., Chicago, 
Ill. 60603 

GILLESPIE, JAMES E., Actuar ia l  Assis tant ,  Cont inenta l  Nat ional  In- 
su rance  Group, 310 S. Michigan Avenue,  Chicago, ill.  
60604 

GINGERY, STANLEY, Vice Pres iden t  & Associate  Actuary .  The  Pruden- 
tial I n s u ra nc e  Company of America ,  P ruden t i a l  Plaza ,  
Newark  1, N. J. 

GOLD, MELVIN L., Consul t ing Actuary ,  29 Lakevlew Drive, West  Orange.  
N . J .  

GOULD, DONALD E., Senior Sta t is t ic ian,  The  S ta te  ]n sm 'ance  Fund,  
199 Church Street ,  New York 7, 1';. Y. 

GREEN, WALTER C., Consul t ing Ac tua ry  z Wal t e r  C. Green and Asso- 
ciates ,  1405 S. Main Street ,  Sal t  Lake  City, Utah .  

GREENE, TIIOMAS A.. A~sistlint Vi(:e I"reshlent, Amerh:au l te- lnsur-  
am:~ Conlpany, 9!) .hdlu Street .  New York, N. Y. 10038 

GROSSMAN, ELI A.. Sti l ler  Vice Prcshlent ,  The Grea t  l=~aslern Life  
In su rance  Company,  16 l:)orrnnce Street ,  Providence,  R. i .  
02903 

GUERTIN, ALFRED N., Actuary ,  Amer ican  Life Convention,  230 N. Michi- 
gan Avenue,  Chicago 1, Ill. 

I'[AGEN, OLA~" E.. Senior Ass i s t an t  Actuar ia l  Sul)ervlsor, Metropol i tan  
Life Insurance  Conlpltll~', ODe Madison Avenue,  New York, 
N. Y. 10Ol0 

HALL, HAnTWELL L., (Ret i red) ,  34 Lincoln Avenue,  Wes t  H a r t f o r d  7, 
Conn. 

HAM, IRUGH P., P res iden t  and General  Manager ,  The  Weste rn  Assur- 
ance Company,  40 Scott  Street ,  Toronto  1, Ontario,  Canada  

I'IAMlUEIt, SIDNEY M., Ass i s t an t  Actuary .  The  l:~ome In su ran ce  Com- 
pany, 5;) Maiden Lane,  New York, N. Y. 10008 

HAnACg:, JO~N, Actuary ,  H e a l t h  Service, Inc., and Medical I n d e m n i t y  
of America ,  Inc.,  200 N. Mlchlgan Avenue,  Chicago 1, Ill.  
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Admi t t ed  
Mar. 24, 1932 

Mar. 25, 1924 

Nov. 21, 1919 

Nov. 19, 1953 

Nov. 19, 1959 

Nov. 15, 1962 

Nov. 17, 1927 

Nov. 16, 1961 

Nov. 19, 1929 

Nov. 18, 1921 

Nov. 15, 1962 

Nov. 21, 1919 

Nov. 21, 1952 

Nov. 20, 1964 

Nov. 15, 1935 

Nov. 19, 1959 

Nov. 16, 1961 

Nov. 19, 1959 

Nov. 14, 1947 

Nov. 18, 1925 

Nay. 16, 1961 

Nov. 20, 1964 

Mar. 24, 1927 

Nov. 16, 1956 

Nov. 13, 1936 

May 26, 1955 

HARRIS, SCOTT, Execut ive  Vice President ,  Joseph F r o g g a t t  & Company,  
Inc., 74 Tr in i ty  Place, New York 6, N. Y. 

HART, WARD VAN B., 49 Bobbins Drive, Wethersfleld 9, Conn. 

I-IAX'D0.~, Gr~0RGE F., Manager  Emer i tus ,  Wisconsin Compensat ion Rat- 
ing Bureau.  623 N. 2nd Street,  Milwaukee 3, Wls. 

HEAD, GLENN 0., Execut ive  Vice President ,  F i r s t  Inves to rs  Life In- 
surance  Company,  120 Walt Street ,  New York 5, N. Y. 

HICK3IAN, JA3IES C.. Associate Professor,  D e p a r t m e n t  of Mathema-  
tics, S ta te  Univers i ty  of Iowa,  Iowa City, Iowa 5"240 

HILLHOUSE, JERRY A., Associate Actuary .  S ta te  F a r m  Mutual  Auto- 
mobile I n s u ra nc e  Company,  112 E. Washington  Street,  
Bloomington, ill. 61701 

I I IH, ,  GaADV :1I,~',~'E, 216 Pim.' Fores t  Drive, Greenville.  S. C. 2!)601 

HOROWITZ, MX~ruN, Pr inc ipa l  Ac tuary ,  The  S ta te  I n su ran ce  Fund, 
:199 Church Street,  New York 7, N. Y. 

JACOBS, CARL N., Cha i rman  of the Board,  H a r d w a r e  Mutual  Casual ty  
Company,  H a r d w a r e  Dealers  ~Iutual  F i re  I n su ran ce  Com- 
pany & Sentry  Life In su rance  Company,  200 St rongs  Ave- 
nue, Stevens  Point ,  Wls. 

,]'ENSEN, EDWARD S., Asslstnnt: Vice President ,  Occidental Life In- 
surance  C,~mpat~y of Calif., Oechlenta[ Center,  12th 
St ree t  a t  Hill, Los Angeles, Calif. 90054 

~ENSEN, ,]'AMES P., Actuar ia l  Assis tant ,  Liber ty  5filtll;li illsaI'ance 
Company, 175 Berkeley Street, Boston 17, Mass. 

Josrns, LORrN0 D., (Retired), 64 Raymond Avenue, Rockvllle Ccnlre, 
L. I., N. Y. 

JONES, NATHAN F., Associate  Ac tua ry  The  Pruden t i a l  I n su ran ce  Com- 
pany of America ,  P ruden t i a l  Plaza,  Newer  ~ 1, N. J. 

KliOUak', COSTANI)Y I~.., 57(}5 D. TaEDIIDt Road, Colaml)us, Ohio 43224 

I(ITZROW 7 ]~. ~V., ]:~ei[lsarlince Actlltl]'.v, F a r m e r s  ]l lsaratlee (~rollpp 
4GS0 Wilshire Boalevllr(I. L4~s Angeles 54, Calif. 

KROIi]KER, ffOHN, Senior Actmtry,  D e p a r t m e n t  of Insurance ,  771) 
t l e ron  Road, O t t a w a  8, Ontario,  Canada  

LANOE, JI£FFRE¥ T.. Nat ional  Bnrcnu of Casua l ty  Umlerwr i te rs ,  ]25 
Maiden Lnne, New York 38, N. Y. 

LI~IGHT, ARTHUR S., Ac tuar ia l  Associate, Metropol i tan Life  I n su ran ce  
Company,  1 Madison Avenue,  New York 10, N. Y. 

LUFKIN, ROBERT W., Manage r  of HOlUe O~]ce, Cra f t sman  Llfe lemur- 
ance Company,  ~51 Boylston Street ,  Boston, Mass. 0211(; 

M.~.[,.~IUTlr, J.',con. Chief-Rating I~lll'eall, N. Y. Insurance  Depar tment .  
123 William Street,  Now York, N. Y. 10038 

.~[AIIGOLIS, DONALD R., AsMsl-ant ACtllary, Life Insllrflnce Company 
~f Narti l  America,  1600 Arch Street,  Phi ladelphia ,  Pa. 
19101 

~LkItKELL, ANDREW S.. Actuary ,  ~'raDsanlerica In su rance  Company,  
Occidental  Center,  Los Angeles, Calif. 900:15 

~fARSH, CHARLES "V-]~., (Ret i red) ,  Fidel i ty  & Deposit  Company of 
Maryland,  Bal t imore ,  Md. 33705 

5IATHWICK, LLOYD F., Ass i s tan t  Manager .  Group Deiatr imeut ,  Era- 
players  ~[utnais  of Wausau,  407 G r a n t  Street ,  Wausau,  
Wis. 54402 

~IAYER, WILLIAM 1=[ JR.. Manager ,  Group Cont rac t  l~ureau, Metro- 
ool i tes  Life In su rance  Coral)any, 1 Madison Avemm, New 
York 10, N. Y. 

~[cDONALD, ~,[ILTON G., Chief Actuary ,  Massachuse t t s  lns,lraHce l)e- 
per t inent ,  100 Nashtm Street ,  Boston. Mass. 02114 
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Admit ted  

Nov. 16, 1961 

Nov. 16, 1961 

Nov. 13, 1931 

Nov. 18, 1937 

Nov. 18, 1960 

Nov. 20, 1964: 

Nov. 17, 1922 

May 25, 1923 

Nov. 16, 1961 

Nov. 22, 1957 

Nov. 1, 1963 

Nov. 1, 1963 

Nov. 16, 1961 

Oct. 27, 1916 

Nov. 18, 1925 

Nov. 16, 1961 

May 23, 1919 

Nov 19, 1026 

Nov. 16, 1961 

Nov. 20, 1924 

Nov. 14, 1947 

Nov. 19, 1929 

Nov. 17, 1920 

Nov. 17, 1922 

Nov. 15, 1962 

Nov. 13, 1936 

MCINT0SH, KENNETH L., Manager ,  Louis iana  Ra t ing  & Fh'e l ' rcvcu-  
tion Bureau,  P. O. Box 60730, New Orleans  60, l,a. 

McLeAN, GEOaO~ E., Ac tuary ,  Massachuse t t s  Hospi ta l  Service, Inc.,  
133 Federa l  Street ,  Boston 6, 5lass. 

~IILLER, HENItY C., Comptroller,  Cal i fornia State  Compensat ion in- 
surance  Fund, 525 Golden Gate  Avenue,  San Idrullclsco 1, 
Calif. 

,'k~INOR, EDUAIID H., Associate  Actuary ,  Metropol i tan  Life Insurance  
Company,  1 Madison Avenue,  New York 10, N. Y. 

~,IOHNBLATT, ARNOLD S., Ac tuar ia l  Ass i s tan t  Consolidated 5Iu tmd 
Insu rance  Company,  345 Adams Stl'cet, ] ' rookiyu 1, N. Y. 

~lOlC. ltOS, BEItTIt?,M F., Pc,lic3"h~+hler RcSclll'e]l Manager ,  Al ls ta te  In- 
surance  C+ apa  v, 7447 Skokle Blvd., Skokle, Ill. 60078 

MONTOOMEBT, .TOHN C., (Ret l red) ,  165 Wes te rve l t  Avenue,  ' l 'cnally, 
N. J. 

~IOORE, ,]'0SEPIt P., 115 St. Ca ther ine  Road, 0 u t r e m o n t ,  Quebec, Catmtda 

3IOSS, ROBERT GRAHAM, Ac tua ry  and ASsistant  Vice Presh]enl ,  ~larsh 
& McLennan,  inc., 515 Olive Street ,  St. Louis, ME. 63101 

5[uIu, JOSEPH ~.[.. General  5 lanager ,  Muttlal IEsurance  A(l'¢lsory Ass[)- 
clarion & Mutual  In su rance  Ra t ing  Bureau,  733 Thh.d 
Avenue.  New York 17. N. Y. 

~tUNIZ, ROBERT l~I., Nat ional  Bureau  of Casua l ty  Underwr i te r s ,  125 
Malden Lane,  New York, N. Y. 10038 

NEbSON, DALE A., AsslStSllt Al:tllltr.'~'. S ta te  Farlu .~[[Itua] Automnl)ile 
]nslll'llnc~; I:~o., l j 2  l~. v~rllShlngt(bll Street ,  BloonliEglou, 
1 II. (;1701 

NELSON, ROLAND E., Associate  Actuary ,  S ta te  F a r m  Life aml Acchlent 
Assurance  Company,  112 E. Washington  Street ,  Blooming- 
ton, Ill. 

N~WI~LL, WILLIAM, (Ret i red) ,  1225 Pa rk  Avenue,  New York 28, N. Y. 

NICHOLSON, EARL I=[., Ac tua ry  and Del)uty In su ran ce  COllllnlsslouer, 
Nevada  In su rance  Depar tmen t ,  S ta te  Olnce Bldg., Carson 
City, Nevada  89701 

OIEN, R. GUSTAVE, Actuary ,  Mutua l  Service Life In su rance  Com- 
pany,  19].9 Unive r s i ty  Avenue,  St. Paul ,  hllnn. 55104 

OTTO, WALTER E.,  Cha i rman  of the l~oarll, Michigan Mutual  Liabil i ty 
Company,  28 W. Adams  Avenue, Detroi t  26, Mich. 

OVEItHOLSER, DONALD ~[.. Ac tua ry  :for Pension Fnnds.  George B. 
Buck, 60 Wor th  Street ,  Now York, N. Y. 10013 

PEEL, ,]EItALD P., Actuary .  So(:ul'lty Mutual  Casual ty  Company,  309 
W. Jacks tm l~lvd., Chicago, Ill. 60606 

I'ENNOCK, RICHARD ~t., (Ret i red) ,  12 E. Lodges Lane, Bala-Cynwyd,  Pa. 

]*EltltV, I{OREIt'P C.. Execlll.lve 3,:ice l~rcsldent, S ta te  l?arm Life ]n- 
suraIico Co., ] ] 2  Eas t  Washing ,on  S t ,  I~loonzlugtou, 111. 
61701 

PnILLXl,S, JOHN H., (Ret i red) ,  915 Steuben Street ,  Wausau,  Wls. 

PIKE, hIOllltlS, (Ret i red) ,  531 :Ease 20th Street,  New York, N. Y. 

Po0nMAN, ~VII,I~IA31 F.. Chairnlan (if tile Board.  Ceutra[  Lifo Assur- 
ance ConqRIny, 611 Fif th  Avenue,  Des MelEes, Iowa 
50:4W.) 

]'OItTERMA1N. NEILL ~",~.. ASS[SI:aRt Actllal 'y ~Iullll|l Service Life  ln- 
Sllrllnce Co., 1919 Un vcrs ty zkVeEUe, St. Paul ,  Mlun. 
55104 

POTOFSKY, SYLVIA, Senior Actuary ,  The  S ta t e  I n su ran ce  Fund,  199 
Church Street ,  N e w  York 7, N. Y. 
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Admit ted  
Nov. 20, 1964 

Nov. 15, 1918 

Nov. 18, 1960 

Nov. 19, 1932 

Nov. 10, 1953 

Nov. 18, 1960 

Nov. 10, 1932 

Nov. 15, 1962 

Nov. 18, 1960 

Nov. 19, 1959 

Nor.  1, 1963 

Nov. 14, 1958 

Nov. 16, 1923 

Nor. 14, 1947 

Nov. 1, 1963 

Nov. 16, 1961 

Nov. 14, 1958 

Nor. 22, 1957 

Nor. 20, 1964 

Nov. 19, 1954 

No~'. 14, 1947 

Nov. 20, 1964: 

Nov. 20, 1930 

RAil*, GAILY A., Assls tnut  Actl lary.  State. Farni  Mutual  Automobile 
Insu rance  Co., l l 2  E. Washington St., Bloonlhlgton, Ill. 
61701 

RA~'WlD, 5OSmPI1, Vice Pres ident .  %Voodward & Fondiller ,  Inc., 322 W. 
72nil Street ,  New York, N. Y. 

I~ICCARDO, JOSEPH F.. Aetna Casllttlty and Sure ty  Comlmny, Genera l  
ACL'OIIIIts Dt:'pnrl:nlenlB, ].~]. 17'llrlnhagton Avenlle, Har t fo rd ,  
Conn. 06115 

RICllAll l iStiN. ]' lAlll lY F., (RL, th 'cd),  413 A(:kernlan Avenue, l tohokus,  
N. ,r. 07423 

nlC'll,'qfiNll, ()~,'~'EN I~.. (_'ontl'olh)r, ]lllSIlll.~ss ~[en's AE$11ralice Com- 
pliny, B. ~[. A. '.l?owtw, Kansas  City, 3Io. 64108 

RIP,XNDm[+Li, JOHN S.. Consult ing Actuary,  Lewis  S ta te  Bank Build- 
ing, Tallahasee,  Fla. 32301 

Ih)BEaTS, JA.~IES A., (Retlr,!d),  118 Mill St., Apt. B, Wethersfield, 
Cimn. ()t;1W.) 

ROOD. ]|F]NRY if'.. l'reshh.'lil;, Lh ic l i l n  Na l ion l l l  i-+lfe Insurance Conl- 
i lnl iv, l l- l l l l l  Sol l th Hill ' i ' i~Oll StrlJel, l+'ort lVayne, lnd. 
4ilSII] 

I (o 'r l l .  BICl lAI l l i  T,, Al~tlllll 'V. ztllnilrh!lln hl t l2rnl l f lOl l l l l  Unde rw r i t e r s  
Cill'])., 11i '-) ] l i i i den  I+al]o, Ni;w :l;ol'k. N. 3(. 1000,~ 

ROYEII, AI,AN 17., Chh!f  At : f ln l ry.  l ) i ; l l l i r t l l l tJnt o f  I i isnranl:e, Shire o£ 
I l l in. l .% SIn' lnpIiehl. III. 62706 

B;'AN, KEVlN M,, A.~.~lsl'lint A,.:tlinl'y. l l i l l i l .~ti ' l ; l l  lnd l~ lnni ly  COlnliliny, 
J~Fi ~iln..4Oliie ~treet.  ~un lPriill(;l~(:o, Cilll£. 94104 

SaltYOF~, PAUL E., Ass is tau t  Actuary ,  The Pruden t i a l  I n su rance  Coni- 
party of America.  Prudent ia l  Plaza,  .Newark, N. J. 07101 

SAWYEn, ARTHUr,. (Ret i red) .  13751 St. Andrews  Drive, Leisure Worhl, 
Apt.  l - I ,  Seal Beach, Calif. 

SCAMMON, LAWRENCE V~'.. Manager ,  Massachuse t t s  Automobile Rat ing  
& Accident  Prevent ion  Bureau.  Massachuse t t s  Workmen ' s  
Compensat ion Bat ing  & ]llSl)CCtlOn Bureau.  & Massachuset t s  
Motor Vehicle Assigned Risk Plan.  $9 Broad Street,  Boston, 
Mass. 

SCI[I']EL, P.I_UfJ 5., Ac tua r i a l  2tsslseant. U. S. F ide l i t y  & Gl i I i rnn ty  
COlUliil~ny, Ca lve r t  and l~edwood Streets. Ba l t imore ,  Md. 
21.203 

SI~IIEIB[,, .1EROME A., Assisl-ant Actuary ,  Employers  Mlltuals of 
IVnil~hiil, - l i l t  Grn l i t  Street. IVlli lS:ii l. "lVIs. 54402 

~CIII.ENZ, JI) l lN %V., ~i.~llh)l ' VICI~ ih 'eshh:nt I l l l i l  Ai~tuary, Federf l l  
lab;  l i l id I~ilSlllllt.v (Jlillll)nli.V. %Vi)lvoi'hil;-I~(;dl.q'lll T l iwer ,  
l ln[Ih~ Ijl 't!d(, .Mh:h. 4!#(ll.ll 

SCIINEII~:EII, l-lm~'Itv C.. Asso(:i l l l i : A(',lll~il'.V, The 1.1ante ]BSll]'llllCe Coin- 
Inlay, 50 Mi i lde l i  Lane, Nq~,xv York,  ~'. Y. 10008 

~Clllil.i-:ll. ] i( ' lRll lT .].. Ass is [ l l l l t  :'~llstllal')'. ]4hie Cl'fif~ l i t  Western 
l i lm nsyIx'll Ii hi. n i le  Si i l l th  llt~ld Street,  I ' l t tsbl lrgh,  ] 'a.  
15222 

SI'IIIJI,MAN~ :II.:STIN. Mnlhl: lnl l t i~: lnn F l l i rcb i ld  Sllllcl; and Del'ense 
SysI.i.'lns. I{0 i I IIS [+nlllL S vlisse{', I+ting Is alld, N. h:. 

SCIIWARTZ, .~LtX ,]'., Chief Acchlent  & I-Ielllth Ra t ing  Seethin, N. 7. 
S ta te  h l su ranee  Departnleut ,  324 Sta te  Street,  Albllny, 
N. Y. 12210 

SCOTT, BRIAN ]7~.. Act .nnr ia l  D iv is ion.  Aetna Ci lSi la l ty l ind Surety 
COlUlllll]y & Standard  Fi re  l l lsnr' l tnce Col l lpal ly,  151 
l¢lI l ' l i l lnl~tl l l l  AI'I;UUC, Har t fo rd .  C(Inll. t t l i l lF i  

SIVlLLA, EXI~QUIEL S., Presldent~ ~lanllgl~r and Aet ln l ry .  Na t iona l  L i f e  
Insurance Company of  the Ph i l ipp ines ,  Regina Bhlg., P.O. 
Box 2058, Manila, Philippines, 
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Admitted  
Nov. 22, 1957 

Nov. 20, 1924 

Nov. 1. 1963 

Nov. 15, 1962 

Nov. 19, ]921; 

Nov. 18, 1:)25 

Nov. 15, 1918 

Nov. ], 1963 

Nov. 19, 1959 

Nov. 20, 192-t 

Nov. 16, 192:4 

Nov. 19, 1959 

Nov. 19, 1959 

Nov. 16, 1956 

Nov. 21, 1930 

Nov. 15, 1962 

No*'. 1, 1963 

Nov. 21, 1919 

Nov. 20, 1924 

Nov. 1.4, ]958 

Nov. 20. 19(;4 

No~'. 15. ]962 

May 1.9, 1964 

Nov. 19, 19/~9 

Nov. 1S. ]9: '2 

SIIP.VER, C. OTIS,  ~ecoml Vice l ' r esh len t  and Ac tua ry ,  Nat ionwide  
Mul.ual Fire  In su rance  Conllutny, 246 Nor th  High Street ,  
Columlms, Ohl0 4:~216 

SII~I'PARD, NORRIS ]~., Professor  or Mathemat ics ,  Un ive r s i ty  of  Toronto,  
Toronto 5, Canada. 

SI,x'c,~:lt, l',xIJ[, E.. Ass i s tan t  Vh:e President .  Cont inenta l  Nat ional  
Am~;l'lc:ln (|t'onlL 31.0 Smith Mh:lfigan Avenue,  Chicago, 
Ill. t,0(,04 

SMITH, El)wane R., Ass i s tan t  Ac tuary ,  H a r t f o r d  In su ran ce  Group, 
(;90 Asylunl Avenue,  l :Iartford, Conn. 06115 

~o.~lEnvII,],l.~. ~VILI,IA.M F. ,  :~q~l) Lena  Street,  Excelsior Springs, Me. 
q;4o24 

SoM~tmt, A]t.~taNr), Vice Pres ident ,  Cont inenta l  Casual ty  Coral)any, 
310 S. Michigan Ave., li']oor 19-W, Chicago, Ill. 60604 

SI'[~NCI~R, I'~AROLD S., (Re t i red ) ,  8 Chelsea Lane,  West  Har t fo rd ,  Conn. 

STA[,E~', 1-IanLow B., Vice Pres ident  and Di rec tor  of Admin i s t r a t ion  
F a r m  l tureau Mutmtl  I n s u r a n c e  Company,  lOth  an,] 
Grand  Streets,  Des Melees, Iowa.  50307 

S'rL'INII2,US, HI~NItY ~V., Pa r tne r .  Smick and Stelnhaus.  Coasll l t lng 
Actuar ies ,  135 E. 42nd Street ,  New York 17, /q. Y. 

STEI,IAVAGEN, ~IER~ERT P., Director ,  Ins l l rance  Colnl)any n[ Nor th  
America,  1600 Arch Street ,  Phlladelpifia,  Pa. 19101 

STERN, ] ' I I ILI t ' I ,  l~., Actuary ,  Mutual  In su rance  Rat ing  Bureau,  733 
Thi rd  Avenue, New York 17, N. 5:. 

STEVENS. XVALI)O A.. 1)lrcet.or. Actuar l s l  Division. Nat ional  Associa- 
th,n of H u e  Shield Plans,  425 Nor th  Michigan, Chicago, 
Ill. 6061. t 

S'rol~;~, I,:~:Nm:ICK. (Ret i red) ,  3.1052 McKlnney,  Detroi t ,  Mich. 48224 

ST~.UO, E,~,Ib J., Ass is tant  Ac tuary  Massachuse t t s  Hospi ta l  Service, 
fne., 133 Fedora[ Street, '  Boston 6, Mass. 

SIII.LIVAN, ~VAI,TEIt F., Act,/nlry, SIII((2 Coml)ensllii,)n lllsl|r;l!]co. Fund,  
525 (:olden ( ;a te  Avenue, S;m Frnnclsco,  Calif. 94102 

SWITZER, ~,'EHNON .T.. Associate  Actuary ,  S ta te  F a r m  3Iutual  Automo- 
bile Insf l rance Company,  112 E. Waslfiugt,on St,reel, 
Bloomh~gt,on, Ill. 61701 

TFIOSIPS0N, PI~tILIP R.. Stat is t ic ian.  Federa ted  Mutual  I m p l e m e n t  and 
Har(Iwal 'e  I n s u r a n c e  Conlpany, 129 E. Broadway,  0 w a -  
tonna, Minn. 55060 

'l'llm,,'(:lr, FREI)ERICI'7 ~]., (Reth 'ed) ,  fi Bonnie Brne, Utica,  N. :iS. 

IJIIL, 31". ]'~IAZ,',aETII, (Ret i red) ,  320 E. 53rd Street ,  New York, N. Y. 
lo(122 

VAN CLEAVE. 51AItVIN E.. Chh;f. Rate Division. ~Viseonsin ]nSlll'anee 
Depurt tncnt ,  ]:till Fnr las  Sta te  Office B[tlg., Madison, Wls. 
53702 

VANDEItIIOOI,'. IRWIN T., ~enlor  Vice I ' res ident  nnd Act:nsry, S t anda rd  
Securi ty  Life  Ins. Co. of N. Y.. ]31 Ii'lfth Avenue,  New 
York, N. 3:. 10003 

VHR1TA~E, I)AUI, A., iel:llarillI Analyst ,  Sent ry  InSlll 'anee-I:tardwaro 
Mutuals  Group, 200 St,rongs Avenue, Stevens Point ,  WIs. 
54482 

~,VF.IIB. ]~I-HtN,*.RD i,., Marke t ing  SI)ecildist, H a r d w a r e  Mutua l s -Sen t ry  
l,ife, 200 St rongs  Avenue,  Stevmls l 'oint ,  ~Vts. 54482 

WEBEI', DONALD C., Fellow, In s t i t u t e  of  Stat is t ics ,  Nor th  Carol ina 
Sta te  College, P. O. Box 5457, Raleigh, N. C. 27606 

~,VEINSTEIN, .~[AX S.. Actuary ,  New York S ta te  Employees '  Re t i r ement  
System, 90 S. Swan Street ,  Albany 1, N. Y. 
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Admi t t ed  
Nov. 18, 1'225 

Nov. 21, 103o 

Nov. 18, 1927 

Nov. 19, 1948 

Nov. 16, 1939 

Oct. 22, 1915 

Nov. 18, 1937 

Nov. 18, 1927 

Nov. 17, l',)Sq~ 

Nov. 22, 1944 

Nov. 16, 1956 

Nov. 18, 1925 

May ,5, 19(; I 

Nov. 1. ] ~.) 6:~ 

WELLMAN, ALEX C., Senior ~Jice Pres ident ,  P ro t ec t ive  Life  Insurance  
Company,  P. O. Box 2571, B i rmingham,  Ala. 35202 

W ~ L L S ,  WALTER I., Second Vice President ,  S ta te  Mutual  Life  Assur- 
ance Company of America,  440 Lincoln Street ,  Worcester ,  
Mass. 

WIIITIHtEAI), FRANK G.,  S e c o n d  VIce  President ,  The  Lincoln Nat ional  
Life Insurnnce Co., 1301 South H~lrrlson Street,  F o r t  
Wayne,  Ind. 46S01 

WHITe:, AuaaF, Y, Consul t ing A[:tunry, Oslhelnmr & Co., 1510 Chest- 
nut Street ,  l 'hlladelphllL I'lL 191.02 

~,VITTLAKE, a. CLARI~:E, Exeeul:ive Vh:e President,  Bus[bess Men's  
ASSIII'IIIIC(. ~ C(~llllHIlly Of I +~,.inerlclt, I ;MA. Tower,  Penn 
Vnlh.'y Park,  Kansas  City, Missouri 64141 

WOOD, DONALD 1~[., Pa r tne r ,  Chllds & Wood, 175 W. Jackson Boulevard,  
Chicago 4, Ill. 

WOOD, DONALD M., JR., Pa r tne r ,  Chllds & Wood, 175 W. Jackson 
Boulevard,  Chicago 4, 111. 

l , \roon. 51II,T[IN .].. Vl(:q. ~ lq'esl,h:nt n m l  Actuary ,  l.il'e, Accident tint] 
GI' I l l l  l) a c t u : l r i l t l  l )el) l : . ,  'L'ho 'l~l';IVel{.~l'S l l lS l l r l l l iCe  ( ] l l l l l -  
I)zlfl,V, (-)lie ¢J'(iw0r S q n l l r c ,  H a r t f o r d ,  C o r m .  0 6 1 1 5  

WOOnDZ, JOHN C., Actuary ,  North  American  Reassurance  Company,  161 
E. 42nd Street ,  New York 17, N. Y. 

WOODWARD, BARnARA H., ASSistant Secre ta ry  and Regional General  
Counsel, The Reuben H. Donnelley Corporat ion,  466 Lex- 
ington Avenue,  New York 17, N. Y. 

~'~rOI)I)Wt'II(TII, :IASIES l[ . .  A s s l s l ; I n t  Seerelnry,  The  Har t fo rd  I n s u r a n c e  
Grmq). I;9o Asyhlnl Avenue.  Har t fo rd ,  Conn. 06115 

I, VOI)I.EIIY, "|AMES .~[., S c a l e r  Vh :e  ] ' r o s l ( l e n t - ~ . e t u a r y ,  Occidental Life 
Ins. of N. C., Cameron Village. Raleigh, N. C. 27605 

YOUNG, ROEEItT G., Actuary .  Michigan Mutual  Llahil l ty Comlmuy, 28 
West Adams Avenue, Detroit ,  Mich. 48226 

ZOUY, P. I5.. Actuar ia l  Depa r tmen t ,  Nat ional  Bureau  of Casual ty  Un- 
derwri ters .  125 Malden Lnno, New York, N. Y. 10038 
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Elected 

1914-1915 
1916-1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924-1925 
1926-1927 
1928-1929 
1930-1931 
1932-1933 
1934-1935 
1936-1937 
1938-1939 
1940 

• 1941 
1942 
1943-1944 
1945-1946 
1947-1948 
1949-1950 
1951-1952 
1953-1954 
1955-1956 
1957-1958 
]959-1960 
1961-1962 
1963-1964 

President 

*Isaac M. Rubinow 
*James D. Craig 
*Joseph g .  Woodward 
*Benedict D. Flynn 
*Albert H. ]~owbray 
*Albert H. Mowbray 
*Harwood E. Ryan 

*Albert H. Mowbray 
*Joseph H. Woodward 
*Benedict D. Flynn 
*George D. Moore 
*William Leslie 
*Leon S. Senior 

Gustav F. Michelbacher 
*William Leslie Gustav F. Miehelbacher 

Gustav F. Michelbacher *Sanford B. Perkins 
*Sanford B. Perkins 
*George D. Moore 
*Thomas F. Tarbell 

Paul Dorweiler 
Winfield W. Greene 

*Leon S. Senior 
*Francis S. Perryman 

Sydney D. Pinncy 
Ralph H. Blanchard 
Ralph H. Blanehard 
Harold J.  Ginshurgh 
Charles J. Haugh 
James M. Cahill 
Harmon T. Barber 

*Thomas O. Carlson 
Seymour E. Smith 
Norton E. Masterson 
Dudley M. Prui t t  
William Leslie, Jr.  
L. H. Longlcy-Cook 
Thomas E. Murrin 

*George D. Moore 
Sydney D. Pinney 

*Roy A. Wheeler 
*William F. Roeber 

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 

*Thoma.s O. Carlson 
Joseph Linder 
Dudley M. Pruit t  

*Clarence A. Kulp 
John W. Carleton 
Ernest T. Berkeley 
Thomas E. Murrin 
Harold E. Curry 

Vice-Presidents 

*Benedict D. Flynn 
*Harwood E. Ryan 
*George D. Moore 
*William Leslie 
*Leon S. Senior 
*Harwood E. l~yan 
*Edmund E. Cammaek 
*Edmund E. Cammaek 
Ralph Y[. Blanehard 

*Thomas F. Tarbell 
Paul Dorweiler 
Winfield W. Greene 

*Leon S. Senior 
Charles J.  ]qaugh 

*l~raneis S. Perryman 
*William J. Constable 

James M. Cahill 
James M. Cahill 
Charles J.  Haugh 
Charles J. ~augh  
Harry  V. Williams 
Russell P. Goddard 
Norton E. Masterson 
Seymour E. Smith 
John A. Mills 
a r thur  N. Matthews 
William Leslie, Jr.  
Laurence H. Longley-Cook 
Richard J.  Wolfrum 
William J. Hazam 

Secretary-Treasurer 
1914-1917...*C. E. Scattergood 
1918-1953 . . . . . . . .  OR. Fondiller 
1954-1964 . . . . . . .  A. Z. Skelding 

Editor 

1914 . . . . . . . . . . . .  W. W. Greene 
1915-1917 . . . . . . . .  *R. Fondiller 
1918 . . . . . . . . . . . .  W. W. Greene 
1919-1921 . . . .  G. :F. Michelbacher 
1922-1923 . . . . . . .  O. E. Outwater 
1924-1932 . . . . .  *R. J. McManus 
1933-1943 . . . . . . .  *C. W. Hobhs 
1944-1954 . . . . . .  E. C. Maycrink 
1955-1958 . . . . . . . . . .  E. S. Allen 
1959-1960 . . . . . . .  R. P. Goddard 
1961-1963 . . . . . . .  1[. W. Schloss 

" D e c e a s e d .  

General Chairman 
Examination Committee 

1949-1951 . . . . . . .  R. A. Johnson 
1952-1956 . . . .  J .  W. Wieder, Jr.  
1957-1961 . . . . . . . .  W. J.  Hazam 
1962-]964 . . . . . . .  IN. J. Bennett 

Librarian 

1914 . . . . . . . . . . . .  W. W. Greene 
1915 . . . . . . . . . . . . .  OR. Fondiller 
19].6-1921 . . . . . . . . .  L. I. Dublin 
1922-1924 . . . . . . . .  *E. R. Hardy 
1925-1936 . . . . . . . . . . .  W. Breiby 
].937-1947 . . . . . .  °T. 0. Carlson 
1948-1950 . . . . . . . . . .  *S. M. Ross 
1951-1957 . . . . .  G. R. Livingston 
1958-1963 . . . . . . . . . . . . .  R. Lino 
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The (?) denotes charter members  at date of organization. November 
Admitted 

Nov. 19, 1948 Arthur L. Bailey 
May 23, 1924 William B. Bailey 

t Roland Benjamin 
May 24, 1921 Edwal'd J. Bond 
May 19,1915 Thomas Bradshaw 
• luue 5, 1925 William Brosmith 

t George B. Buck, Sr. 
t Wil l iam A. Budlong 

Nov. 18, :1.932 Charles t:I. Burhans 
Apr. 20, 1917 William H. Burhop 
Feb. 19, 1915 F. Highlands Burns 

Ednmnd E. Canunack 
Nov. 21, 1930 Thomas O. Carlson 

t Raynmnd V. Carpenter 
Feh. 19,:1915 Oorden Case 
Oct. 27, 1916 liidnlund S. Cogswell 
Nov. 23, J 928 Walter l?. Comstock 
Nov. 22, 1934 William J. Constable 

t Charles T. Conway 
1 t John A.. Copeland 
t WalLer G. Cowles 
] J'm,es D. Craig 
f James MeIntosh Craig 

M ny 2fi, .19.16 :Frederick S. Crtm, 
f A.ll't'ed Burnett Dawson 
t Miles Menander Dawson 
f Elmer H. Dearth 
f Eeld'.ord C. ])e:[~'.ay 

May J9, .19.1.5 Samuel ])eutscl,IJergcr 
~" I'lzekiel 1:1 il,ton Downey 

May .19, .1915 Earl O. Dunlap 
f David Parks Faekler 
f Edward 13. Facl¢ler 

Feh. 19,1915 Claude W. li'ellows 
t Benedict D. Flyml 

Feb. 19, 1915 Richard Fondiller 
t Charles S. li'orhes 

May 26, :1916 Lee IK.. Frankel 
Jr Charles H. ],~ranklin 

Feb. 25, 191.6 Joseph Proggatt 
f i l a r r y  ]; 'm'ze 

Feb. 19,1915 FredS.  Garrison 
f Theodore E. Gaty 

May 19, 1915 James W. Olover 
Oct. 22,1915 George Graham 
Oct. 22,1915 Thompson B. Graham 

f William J. Graham 

7, 1914. 
Died 

Aug. 12, 1954 
Jan. 10, ,1952 
July 2, .11949 
Nov. 12, 19'-tl 
Nov. 10, 1939 
Aug. 22,1937 
Apr. 12, 1961 
June 4,:1934 
June .15, .11942 
Oct. 11, 1963 
Mar. 30, 1935 
Dee. ,17, ,1958 
July 15, 1964 
Mar. 1.l, 1947 
Feb. 4, 1920 
Apr. 25, J957 
May 11,]95.1 
A pr. 19, 1.959 
/lilly 23, 392:1 
J lille .].2, .195:] 
M-ay 30, 1.942 
May 27, :19-'t 0 
Jan. 20, 1922 
Sept. 2, 1921 
June 21, 1931 
Mar. 27, 1942 
Mar. 26, .1 !)-1.7 
Jnly 31, 1951 
Jan. .18, 1929 
J lily 9, 1922 
July 5, :194:1 
Oct. 30, 1924 
Jan. 8, 1952 
July 15, 1938 
Aug. 22, .I 944 
Apr. 29, 1962 
Oct. 2, 1943 
July 25, 1931 
~fay 1951 
Sept. 28, 719,10 
Dec. 26, .1.9=15 
Nov. 14, 1949 
Aug. 22, 1925 
July 15, ]941 
Apr. 15, 1937 
July 24, 1946 
Feb. 11, 1963 
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A d m i t t e d  

May 25, 1923 
t 
t 
t 

Oct. 27, 1916 
Oct. 22,1915 
Nov. 21, 1919 

t 
Nov. 15, 1918 
May 23, 1924 
Nov. 19, 1926 
0,;1;. 22, :[915 

f 
OeL 22,]915 
Nov. 2 I, l 9:19 
Nov. 18, 1932 

t 
Nov. :19.:1929 

t 
f 

Nov. 28,.192[ 
Feb. 25, ]916 
Nov. 19, ]929 
May ]9, ]9.[5 
Nov. 23,1928 
Nov. 18, 11921 
Nov. 19, 1926 
Oct. 22,]915 

t 
Nov. 23,]928 
Feb. 17, 1915 
Nov. 13, 1931 
Feb. ]9, 1915 
Nov. 2-'], ] 93"1 
Nov. 17, 1922 

t 
t 

Nov. 18, 192.[ 
Nov. 23, 1928 
Feb. 19, 1915 

t 
Nov. 16, 1923 
May 23, 1919 
Oct. 31, 1917 
Feb. 15, 1915 
Apr. 20, 1917 

t 
f 

William A. Granville 
William H. Gould 
Robert Cowen Lees Hamilton 
H. Pierson Hammond 
Edward 1~. Hardy 
Leonard W. Hatch 
Robert Henderson 
Robert J. Hillas 
Frank Webster Hinsdale 
Clarence W. Hobbs 
Charles E. Hodges 
Lenmel G. Hodgkins 
Frederick L. Hoffman 
Charles H. :Holland 
Carl Hookstadt 
Solomon S..H:uebner 
Charles Hughes 
I{,obert S. Hull 
Burritt A. :Hunt 
Arthur :Hunter 
William Anderson Hutcheson 
Charles Willimn Jackson 
Hen ry Hollister Jackson 
William C. Johnson 
F. Robcvtson Jones 
Thomas P. Kearney 
G,'egory Cook Kelly 
Virgil Morrison Kime 
Edwin W. Kopf  
Clarence Arthur Kulp 
John h{. Laird 
Stewart M. LaMont 
Abh Landis 
John l}obcrt Lange 
Arncttc Roy Lawrence 
gallles R. Leal, Sr. 
William Leslie 
James Fulton Little 
Edward C. Lunt 
Harry Lubin 
William N. Magoun 
D. Ralph McClurg 
Alh'ed McDougald 
Robert J. M:eh~anus 
Franklin B. ]~{ead 
]~{arcus Meltzer 
David W. Miller 
James F. Mitchell 

D i e d  

Feb. 4, 1943 
Oct. 28, 1936 
Nov. 15, 1941 
Apr. 10, 1963 
June 29, 1951 
Nov. 23, 1958 
Feb. 16, 1942 
May 17, 1940 
Mar. 18, 1932 
,lilly 21, 1944 
Jan. 22, 1937 
Dec. 26, 1.951 
Feb. 23, 1946 
Dee. 28, 1951 
Mar. 10, ]924 
July 17, 1964 
Aug. 27, ]948 
Nev. 30. 1947 
Sept. 3,1943 
Jan. 27, 1964 
Nov. 19, ]942 
Sept. 21, :195!} 
:May 27, 1.955 
Oct. 7, ]943 
Dec. 26, 1941 
Feb. 11, 1.928 
Sept. 11, .[948 
Oct. 15,1918 
Aug. 3,]933 
Aug. 20, 1957 
J u l | e  20, 1942 
Aug. 22, 1960 
Dee. 9,2937 
Apr..12, 1957 
Dec. .l,1942 
Dee. 26, 1957 
Dec. .12, 1962 
Aug. 11, 1938 
Jan. 13, 1941 
Dec. 20, .1920 
Dec. 11, 1954 
Apr. 27, 1947 
July 28, 1944 
Aug. 15, 1960 
Nov. 29, ]933 
Mar. 27, ]931 
Jan. 18, 1936 
Feb. 9,1941 
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Admitted 

Nov. 18,1921 
Feb. 19, 1915 
Nov. 19, 1926 

t 
May 19, 1915 

t 
t 

May 28, 1920 
t 
t 
t 

Nov. 13, 1926 
Nov. 18, 1921 
Nov. 15, 1918 
Nov. 21, 1939 

t 
Nov. 19, 1926 

t 
t 

l~[ay 23, 1919 
Nov. 19, 1926 
Nov. 16, 1923 
Nov. 17, 1943 

t 
t 
t 
t 

Nov. 24, 1933 
Apr. 20, 1917 
Nov. 18, 1927 
Feb. 19, 1915 
Feb. 25, 1916 
Oct. 22, 1915 

Nov. 17, 1920 
Nov. 22, 1934 
Nov. 18, 1921 

Nov. 17, 1922 
Nov. 19,1948 
Nov. 15, 1935 
Nov. 18, 1925 
May 23, 1919 
Nov. 19, 1926 

i 

May 24, 192] 

i 

Henry Moir 
Victor Montgomery 
William J. Montgomery 
William L. Mooney 
George D. Moore 
Edward Bonteeou Morris 
Albert H. Mowbray 
Frank Mullaney 
Ray D. Murphy 
Lewis A. Nicholas 
Edward Olifiers 
Stanley L. Otis 
Bertrand A. Page 
Sanford B. Perkins 
William Thomas Perry 
Francis S. Perryman 
Edward B. Phelps 
Jesse S. Phillips 
Charles Grant Reiter 
Charles H. Remington 
Frederick Richardson 
Otto C. Richter 
William F. Roeber 
Samuel M. l~oss 
Isaac ~[. Rubinow 
Harwood Eldridge Ryan 
Arthur F. Saxton 
Emil Scheitlin 
Leon S. Senior 
Robert V. Sinnott 
Charles Gordon Smith 
Edward C. Stone 
John T. Stone 
Wendell Melville Strong 
William R. Strong 
Robert J. Sullivan 
Thomas F. Tarbell 
Walter ~I. Thompson 
Guido Toja 
John L. Train 
Antonio Thomas Traversi 
Paul A. Turner 
Harry ¥. Waite 
Lloyd A. H. Warren 
Archibald A. Welch 
Roy A. Wheeler 
Albert W. Whitney 
Lee J. Wolfe 
S. Herbert Wolfe 
Arthur B. Wood 
Joseph H. Woodward 
William Young 

June 
May 
Aug. 
Oct. 
Mar. 
Dee. 
Jan. 
Jan. 
Feb. 
Apr. 
May 
Oct. 
July 
Sept. 
Oct. 
Nov. 
July 
Nov. 
July 
Mar. 
July 
Feb. 
Mar. 
July 
Sept. 
NOV. 
Feb. 
May 
Feb. 
Dec. 
J u n e  
J u n e  
May 
~,'[a r, 
J a n .  
July 
July 
May 
Feb. 
June 
Apr. 
Jan. 
Aug. 
Sept. 
May 
Aug. 
July 
Apr. 
Dec. 
June 
May 
Oct. 

D~ed 

8, 1937 
2, 1960 

20, 1915 
21, 1948 
11, 1959 
19, 1929 
7, 1949 

22, 1953 
24,1964 
21, 1940 
13, 1962 
12, 1937 
30, 1941 
16, 1945 
25, 1940 
30, 1959 
24, 1915 

6, 1954 
30, 1937 
21, 1938 
22, ] 955 
17, 1962 
21, 1960 
24, ]951 
1, ].936 
2, 1930 

26, 1927 
2, 1946 
3, ] 940 

]5, ] 952 
22. ] 9.~ 
6, 1964 
9, 1920 

30, 1942 
10, 1946 
19, 1934 
2, 1958 

25, 1935 
28, 1933 
12, 1958 
20, 1961 
30, 1961 
14, 1951 
30, 1949 

8, 1945 
26, 1932 
27, 194.3 
28, 1949 
31, 1927 
14, 1952 
15, 1928 
23, 1927 
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Admit ted  

May 23, 1924 
Nov. 15, 1918 
Oct. 22, 1915 
Nov. 17, 1920 
1~ ov. 15, 1940 
Nov. 15, 1918 
Oct. 22,1915 
May 25, 1923 
Nov. 20, 1924 
Nov. 19, 1929 
Nov. 22, 1934 
Nov. 14, 1947 
Nov. 19, 1929 
Nov. 18, 1921 
Nov. 20, 1924 
Oct. 31, 1917 
Nov. 1% 1922 
Nov. 21, 1919 
Nov. 19, 1929 
Nov. 23, 1928 
Nov. 15, 1918 
Nov. 18, 1921 
Nov. 18, 1927 
Mar. 23, 1921 
Nov. 21, 1919 
May 23, 1919 
Nov. 18, 1925 
Nov. 17, 1920 
Nov. 18, 1921 
Nov. 16, 1951 
Mar. 21, 1929 
Nov. 15, 1918 
Oct. 22, 1915 

Died 

Milton Acker Aug. 16, 1956 
Robert E. Ankers Mar. 1,1964 
Don A. Baxter Feb. 10, 1920 
Nellas C. Black Dec. 24, 1962 
John hi. Blackhall Nov. 14, 1957 
Helmuth G. Brunnquell June 3, 1958 
Louis Burlier Ju ly  19,1963 
Haxilaus E. Economidy Apr. 13, 1948 
John Froberg Oct. 11,1949 
Maurice L. Furnivall  June 16, 1962 
John J. Gately Nov. 3, 1943 
Harold J. George Apr.  1, 1952 
Harold ]%. Gordon July  8, 1948 
Robert E. Haggard July  26, 1958 
Leslie LeVant Hall  Mar. 8, 1931 
Edward T. Jackson May 8, 1939 
Rosswel A. MeIver Apr.  1, 1959 
Rolland V. Mothersill Ju ly  25, 1949 
Fr i tz  h{uller Apr.  27, 1945 
Kar l  Ncwhall Oct. 24, 1944 
John L. Sibley Mar. 10, 1957 
Arthur  G. Smith May 2, ].956 
Alexander A. Speers June 25, 1941 
Arthur E. Thompson Jan.  17, ]944 
Wal ter  G. Voogt May 8, 1937 
Charles S. Warren May 1, 195"2. 
James H. Washburn Aug. 19, 1946 
James J. Watson Feb. 23, 1937 
Eugene R. Welch Jan.  17, 1945 
Michael T. Wermel Feb. 6,1962 
Charles A. Wheeler July  2, 1956 
Albert  Edward Wilkinson June 11, 1930 
Charles E. Woodman Dec. ]6, 1955 

SCHEDULE OF MEMBERSHIP. NOVEMBER 20. 1964 

Membership. November 1, 1963 . . . . . .  
Additions: 

By Election . . . . . . . . . . . . . . . . . . . . . .  
By Reinstatement . . . . . . . . . . . . . . . .  
By Examination . . . . . . . . . . . . . . . . . .  

Deductions: 
By Death . . . . . . . . . . . . . . . . . . . . . . . . .  
By Withdrawal . . . . . . . . . . . . . . . . . . .  
By Transfer from Associate to Fellow 

F e l l o w s  

212 

218 

5 

Assoelates 

181 

11 
193 

Total 
393 

o . .  

] 
]7 

411 

213 184 397 



28 C O N S T I T U T I O N  

(As AMENDED NOVEMBER 16, 1962) 

ARTICLE I.--Name. 

This  o rgan iza t ion  shal l  be called the C A s u ~  A c T u ~ L  Socx~Y.  

AR'~'Ic L~ II.--Object. 

The object  of  the Society shal l  be the p romot ion  of  ac tua r ia l  and  stat is t ical  
science as app l ied  to the problems  of insurance,  o ther  t han  life insurance,  by 
meaus of  pe rsona l  in tercourse ,  the p re sen ta t ion  and  discussion of a p p r o p r i a t e  
papers ,  the collection of  a l i b r a ry  and  such o ther  means  as may  be found  desirable.  

The Society shall  take no p a r t i s a n  a t t i tude,  by resolut ion or otherwise,  upon  
a,,y quest ion re la t ing  to insurance.  

AaTJCLr III.--Membcrship. 
The m e m b e r s h i p  of the  Society shal l  be composed of two classes, Fel lows 

and  Associates.  Fel lows only shal l  be el igible to office or have  the  r igh t  to 
vole. 

The Fel lows of the Society shal l  be the  p re sen t  Fel lows and  those  who may 
be duly admi t t ed  to Fe l lowship  as h e r e i n a f t e r  provided. The  Associates  shall  
be the  p resen t  Associa tes  and those who may  be duly admi t t ed  to Associate- 
sh ip  as h e r e i n a f t e r  provided. 

Any person may, upon n o m i n a t i o n  to the  Council  by two Fel lows of the 
Society and  approval  by the  Council  of such n o m i n a t i o n  w i th  not  more than  
two nega t ive  votes, become enrol led as an  Associate  of the  Society, provided 
t h a t  he shal l  pass such exam i na t i on  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 exam i na t i on  as the  Council  may  prescr ibe.  Other- 
wise. no one shal l  be admi t t ed  as a m e m b e r  unless  recommended  by a duly 
c:tlled mee t ing  of the  Council  w i th  not  more  t h a n  two nega t ive  votes in a se- 
cre t  ballot, followed by a t  leas t  a th ree - four ths  secret  bal lot  of the  Fel lows 
p re sen t  and vo t ing  at  a mee t ing  of the  Society. 

A RTIGLE IV.--Ol~cers and Council. 

T he officers of the Society shall  be a Pres ident ,  two Vice-Pres idents ,  a Secretary-  
Treasurer ,  an  Edi tor ,  a L ib ra r i an ,  and  a Genera l  Cha i rman  of the Examina t ion  
C()mmittee. The Council  shall  be composed of  the active officers, n ine other  
Fel lows and,  du r ing  the fou r  years  fol lowing the exp i ra t ion  of the i r  te rms of 
office, the ex-Pres idents  and e.x-Vice-Presidents.  The Council  shall  fill vacancies 
occasioned by death  or res igna t ion  of  any  officer or o ther  member  of  the Council, 
such appo in tees  to serve unt i l  the next  annua l  meet ing  of the Society. 

ARTICLE V.--Election of O..mcers and Council. 

The Pres ident ,  Vice-Pres idents ,  and  the Sec re t a ry -Treasu re r  shall  be elected 
by a ma jo r i  .ty bal lo t  a t  the a n n u m  meet ing  fo r  the term of one year  and  three 
members  of  the Council  shall, in a s imilar  manner ,  be annua l ly  elected to serve 
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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 majority 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. 

AI~TmI~E VI.--Duties of 01~cers 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. 

A WJ_'ICLE VII.--Meetings. 

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

~ l~lCl~ VIII .--Quorum. 

Seven members of the Council shall constitute a quorum. Twenty Fellows of 
the Society shall constitute a quorum. 

A I~TmLE IX.--Expulsion or Suspension of Members. 

Except for non-payment of dues, no member of the Society shall be expelled 
o~ 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. 

AR't'ICLE X.--Amendments. 
This constitution may be amended by an affirmative vote of two-thirds of the 

Fellow.~ present at any meeting held at least one month after notice of such 
proposed amendment shall have sent to each Fellow by the Secretary. 
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( A s  AMENDED NOVE~tP, ER 20, 1964) 

ARTICLE I . - -  Order of Business. 
At a meeting of the Society the following order of business shall be observed 

unless the Society votes otherwise for  the time being : 

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

ARTICLZ II.--Council Meetings. 
Meetings of the Council shall be called whenever the President or three 

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

ARTICLI¢ III.--Duties of 01~cers. 
The President, or, in his absence, one of the Vice-Presidents, shall preside at 

meetings of the Society and of the Council. At  the Society meetings the 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, 
af ter  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 literary 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. 

ARTICSE YV.--Dues. 
The Council shall fix the annual dues for Fellows and Associates. Effective 

November 20, 1964, the payment of dues will be waived in the case of any 
Fellow or Associate who attains the age of 70 years or who attains the age of 
65 years and notifies the Secretary-Treasurer in writ ing 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 pay- 
ment 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.A.S. 

AaTICLE VI.--Amendments. 
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. 



32 GUIDES TO P R O F E S S I O N A L  CO N D U C T 

(AS 2~]k[ENDED ~rOVE~BER 20, 1959) 

In  order to assist the Council of the Society in resolving questions that might 
he 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 particular 
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 o1" 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- 
dude a statement of the principal actuarial assumptions and the general 
methods adopted for his computations. 

10. The member will recognize his ethical responsibilities to the pe~on 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- 
cie .t-y" 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 be 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. 



34 G U I D E S  F O R  T H E  S U B M I S S I O N  O F  P A P E R S  

( A s  AMENDED DECE]~[BER 1, 1964) 

Method of Review. All p a p e r s  and  r ev i ew s  of p a p e r s  a re  rev iewed  by the  

Commit tee  on Review o f  P a p e r s .  The  Connni t tec  consis ts  of  m e m b e r s  ap -  

p o i n t e d  by  the P res iden t ,  p lus ,  ex officio, the E d i t o r  o f  the Proceedings. 
U n a n i m o u s  vote  of the  r e g u l a r  C o m m i t t e e  is neces sa ry  for  acceptance  of a 
pape r  or  a review,  except  t h a t  if t he r e  is only  one vote for  reject ion,  the 
pape r  o:" r ev i ew  will  be rev iewed  by the  E d i t o r  and accepted if he approves .  

Scope and Standards.--1. Broad  l a t i tude  will  be a l lowed in the  choice of a 
subject ,  provided 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 ca sua l ty  ac tuar ies .  
Howeve r ,  i t  m u s t  be c lear ly  su i t ab le  for  i nc lus ion  in the  Proceedings. 

2. The  p a p e r  m u s t  con ta in  o r ig ina l  ideas  or  n e w  m a t e r i a l  of r easonab le  
value,  u n l e s s  it  h a s  a definite educa t iona l  va lue  for  o t h e r  r easons .  

3. W h e n  a p a p e r  inc ludes  m a t e r i a l  t h a t  t he  C o m m i t t e e  finds it is no t  qual- 
ified to review,  the  C o m m i t t e e  will  seek advice or  op in ion  f r o m  o the r  mem- 
bers  of the  Society  or  f r o m  recognized e x p e r t s  ou t s 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  w i t h  op in ions  of t he  a u t h o r  or  re- 
v i ewer  of a pape r  will  no t  be a ba r  to acceptance  of an  o t h e r w i s e  su i t ab le  
p a p e r  or  rev iew.  Where ,  however ,  t he  C o m m i t t e e  bel ieves  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  in m a t t e r s  of fact  the  C o m m i t t e e  m a y  
re jec t  it. Rev i ews  of p a p e r s  a re  expected to be f ree  of c r i t i c i sm of a pe r sona l  
na tu r e .  O p p o r t u n i t y  wil l  be g iven to the  a u t h o r s  of p a p e r s  to r e spond  to re- 
v iews.  A u t h o r s '  r ep l ies  will  a lso be rev iewed  by the  C o m m i t t e e  and will  be 
t r ea t ed  in the  s a m e  m a n n e r  as  rev iews .  

5. T h e  p a p e r  or  r ev iew shou ld  s h o w  care  in p r e p a r a t i o n .  A r ea sonab l e  
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,  c lar 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 no t  mee t  these  s tand-  
ards ,  the  C o m m i t t e e  m a y  r e t u r n  it  to the  a u t h o r  or  r e v i e w e r  and inv i te  re- 
s u b m i s s i o n  a f t e r  ed i t ing  or  r e w r i t i n g .  T h e  C o m m i t t e e  m a y  also m a k e  sug- 
ge s t i ons  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  r ev i ew s  shou ld  be kep t  w i t h i n  the  genera l  l imi t s  of l eng th  
Indica ted  by p a s t  acceptances ,  o r d i n a r i l y  abou t  t w e n t y  p r in t ed  pages  for  pa- 
pe r s  and two or  t h r e e  pages  for  rev iews .  

Procedures and Regulations.--1. P a p e r s  m a y  be s u b m i t t e d  only  by F e l l ows  
or  Assoc ia t e s  of the  C a s u a l t y  A c t u a r i a l  Society, except  t h a 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  i n v i t a t i o n  of the  P re s iden t .  A 
m e m b e r  m a y  co l labora te  in j o in t  a u t h o r s h i p  w i t h  a n o n - m e m b e r  who  possesses  
p a r t i c u l a r  qua l i f ica t ions  in r e spec t  to the  sub jec t  of a paper .  

2. P a p e r s  and  r e v i e w s  of p a p e r s  shou ld  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 
t he  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 ew er  copies of a pape r  or  a r ev iew t h a t  in 
h i s  op in ion  a re  no t  legible. 
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3. The  n a m e  of the  a u t h o r  shou ld  no t  a p p e a r  on the  copies  of the  pape r  
s u b m i t t e d  to the  S e c r e t a r y - T r e a s u r e r  bu t  shou ld  be inc luded in t he  cover ing  
let ter .  However ,  n a m e s  of the  r e v i e w e r s  shou ld  be identif ied on the  copy of 
the  rev iew.  

4. I n  s u b m i t t i n g  a paper ,  the  a u t h o r  m u s t  a n s w e r  the  fo l lowing  q u e s t i o n s  
on a s e p a r a t e  shee t :  

( a )  N a m e  of paper .  

(b)  H a s  the  p a p e r  been pub l i shed  e l sewhere ,  in who le  or  in par t ,  in 
ident ical  or  s i m i l a r  f o r m ?  

(e)  I s  the  p a p e r  be ing  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 sewhere ,  or  will  it 
be so s u b m i t t e d  before  decis ion by the  C o m m i t t t e e  on  Rev i e w  of 
P a p e r s  ? 

(d)  I n  the  case  of c o - a u t h o r s h i p  w i t h  a non -member ,  to w h a t  ex t e n t  
h a s  the  Society  m e m b e r  c o n t r i b u t e d ?  

(e)  I f  t he  pape r  c o n t a i n s  fac tua l  da t a  f rom some o rgan iza t ion ,  h a s  
the  o r g a n i z a t i o n  g iven  the  a u t h o r  p e r m i s s i o n  to pub l i sh  it? 

5. P a p e r s  and  r ev i ew s  shou ld  be typed double-spaced on let ter-s ize sta- 
t ionery ,  on one side of each sheet .  Tab les  and  foo tno te s  m a y  be s ingle-spaced.  
Pages  shou ld  be n u m b e r e d .  F o o t n o t e s  shou ld  be n u m b e r e d  consecu t ive ly  
t h r o u g h o u t  the  paper .  

6. Major  cap t ions  shou ld  be cen te red  and  typed in cap i t a l s ;  s u b c a p t l o n s  
should  a p p e a r  in the  lef t -hand m a r g i n  in i ta l ics  ( s ing le  u n d e r s c o r e ) .  I n  tech- 
nical  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 imp l i fy  r e fe rence ;  in non- 
technica l  p a p e r s  p a r a g r a p h s  shou ld  no t  be n u m b e r e d .  

7. So f a r  as  possible,  t ab les  shou ld  be a r r a n g e d  so t h a t  t hey  can be p r in t ed  
on a s ing le  page of the  P r o c e e d i n g s  w i t h o u t  u n d u e  r e d u c t i o n  in size of type.  
Co lumn  h e a d i n g s  m u s t  be c lear  and  concise.  

8. All m a t h e m a t i c a l  f o r m u l a s  and sym bo l s  shou ld  be h a n d w r i t t e n  in ink 
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 especia l ly  as  to s u b s c r i p t s  and 
s u p e r s c r i p t s .  T h e r e  m u s t  be no poss ib i l i ty  of con fus ion  be tween,  for  in- 
s tance,  dx  and  d~; X ( the  s ign  for  m u l t i p l i c a t i o n )  and  x ;  a and  ~ ( a l p h a ) .  
The  exc l ama t ion  po in t  ( ! )  shou ld  be used to ind ica te  f ac to r i a l s  in b inomia l  
expans ions .  W h e r e  necessa ry ,  i n s t r u c t i o n s  to t he  p r i n t e r  m a y  be inse r t ed  in 
pencil  on the  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 fe r  to the  Sty le  Manua l  of the  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  prec ise  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 the  Style  Manua l  m a y  be bo r rowed  f r o m  the  E d i t o r  of the  P r o c e e d i n g s  
or  it m a y  be p u r c h a s e d  f r o m  the  E d i t o r  for  one dollar .  W h e n  life con t ingency  
symbo l s  a re  appl icable  the  I n t e r n a t i o n a l  A c t u a r i a l  No ta t i on  shou ld  be used. 
T h i s  code is descr ibed tn the  P r o c v e d i n g s ,  Vol. XXVI ,  page 123. 

9. Re fe rences  to books  and  pe r iod ica l s  and to p roceed ings  of p ro fe s s iona l  
societ ies,  shou ld  be sufficiently comple te  to p e r m i t  o b t a i n i n g  a copy of the  
source  w i t h o u t  add i t iona l  r esea rch .  
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10. I f  the  m a n u s c r i p t  has  been p r epa red  care fu l ly  in accordance  w i t h  the  
foregoLng sugges t i ons ,  t he r e  shou ld  be ouly  a few m i u o r  co r r ec t ions  neces- 
sary.  The  p a p e r  as  o r ig ina l l y  s u b m i t t e d  shou ld  no t  be cons idered  s i m p l y  as  
a d r a f t  to w h i c h  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  S e c r e t a r y - T r e a s u r e r .  I f  a pape r  is rejected,  o r ig ina l  and copies  will  
be r e t u r n e d .  The  C o m m i t t e e  does not  p r o m i s e  a decis ion on a pape r  sub- 

mi t t ed  f ewer  t h a n  forty-five days  p r io r  to the  m e e t i n g  for  w h i c h  the  pape r  
has  been p repa red .  R ev i ew s  of a pape r  a re  to be s u b m i t e d  to the  a u t h o r  and 
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  a t  w h i c h  the  
pape r  is to be reviewed.  A rev iew of a pape r  will  be cons idered  to have  been 
accepted by the  C o m m i t t e e  u n l e s s  the  r ev i ewer  is o t h e r w i s e  notified. 

12. A u t h o r s  of accepted p a p e r s  a re  r eques t ed  to no t i fy  t h e  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  add i t iona l  copies fo r  use  at  meet-  
ings  or  for  f u r t h e r  d i s t r i b u t i o n  p r i o r  to publ ica t ion .  ( P h o t o g r a p h i c  repro-  
duc t iou  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  accep tance  of a pape r  and before  i ts  r ep roduc 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  f i rs t  page:  
" P r e s e n t e d  a t  the  (da te )  m e e t i n g  of the  C asua l t y  A c t u a r i a l  Society  a t  (c i ty  
and s t a t e ) .  R e p r o d u c t i o n  in whole  or  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 t ed . "  

14. Excep t  on r e c o m m e n d a t i o n  of the  Commit tee ,  no  accepted paper  will 
be read  in i t s  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  ora l  p r e s e n t a t i o n  a two or  t h r ee  m i n u t e  abs t rac t ,  stat-  
ing  the  p u r p o s e s  of h i s  pape r  and  i t s  conclus ions .  

15. The  E d i t o r  of the  Proceedings, in consu l t a t i on  w i t h  the  a u t h o r  or  re- 
viewer ,  m a y  edi t  the  pape r  or  r ev iew p r io r  to publ ica t ion .  

W O O D W A R D  - F O N D I L L E R  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 J o s e p h  I-I. W o o d w a r d  and Rich- 
a rd  F o n d i l l e r  is in tended  to s t i m u l a t e  o r ig ina l  t h i n k i n g  and  r e s e a r c h  and 
will  be made  to the  bes t  el igible pape r  each year  s u b m i t t e d  by an  Assoc ia te  
or  Fe l low who  h a s  a t t a ined  h i s  d e s i g n a t i o n  w i t h i n  the  las t  five years .  To 
be el igible the  p a p e r  m u s t  s h o w  evidence of ab i l i ty  fo r  o r ig ina l  r e s ea r ch  and 
the  so lu t ion  of advanced  i n s u r a n c e  p rob lems .  I f  no pape r  is cons idered  eligi- 
ble in a g iven  year ,  tile a w a r d  shal l  no t  be made.  P a p e r s  p r e v i o u s l y  submi t -  
ted to the  Society  or  e l sewhere ,  sha l l  no t  be eligible. 

The  a m o u n t  of the  pr ize  will  be $200 and the  p a p e r s  will  be judged  by the  
Socie ty ' s  C o m m i t t e e  on Rev iew of P a p e r s  w h o s e  decis ion will  be final. 

The  a n n o u n c e m e n t  of the  a w a r d  will  be made  a t  the  N o v e m b e r  m e e t i n g  
each year ,  based on p a p e r s  s u b m i t t e d  to the  Society  at  the  p r e v ious  Novem- 
ber  and  May mee t ings .  
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RULES REGARDING EXAMINATIONS FOR ADMISSION 

TO T H E  CASUALTY ACTUARIAL SOCIETY 

1. Dates of Examinations. 

Examinations for all parts will be held in May each year in 
such cities as will be convenient. In addition, Associateship Part 
I will also be held in November each year. The exact dates will 
be set by the Secretary-Treasurer. 

2. Filing of Application. 
Tile initial application for admission to examinations must 

be made on the Society's official form which may be obtained 
from the SecretatT-Treasurer.  No application will be accepted 
unless accompanied by the appropriate examination fee. Checks 
must be made payable to the Casualty Actuarial  Society. 

A student who has once registered to take the examinations 
need not again register on the official form in order  to sit for 
subsequent examinations. However, in that  event, he must 
not ify the Sccretary-Trcmsurer in writing of which subsequent 
examinations l~e desires to take, and must concurrently remit the 
appropriate  examination fee. 

All applications, whether for  the initial registration or for 
a subsequent examination, must be received by the Secretary- 
Treasurer  prior to Apri l  1 for  the Spl'ing examinations or 
prior to October 1 for the Fall  examinations, and must be ac- 
companied by the appropriate examination fee. No application 
which does not comply with these requirements will be accepted. 

3. Associateship 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 five actual examinations : 

Pa r t  I 3 hours 
P a r t  I I  3 hours 
Pa r t  I I I  Section (a) 1 ~  hours 
P a r t  I I I  Section (b) 1 ~  hours 
Pa r t  IV Sections (a) and (b) 3 hours 

Pa r t  I of the Associateship examinations is a General Mathe- 
matics examination joint ly  sponsored with the Society of Actu- 
aries. Credit for passing this examination will be given by both 
Societies regardless of the Society through which the candidate 
registers. One pass list showing the successful candidates (with- 
out identification as to the Society through which they register) 
will be published. 
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A candidate may write any one or more of the five 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 Actuar ia l  Society. Each Fel- 
lowship Pa 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 concurrent ly presents 
himself for all unpassed Assoeiateship examinations. Subject to 
the foregoing requirements, a candidate will be given credit for 
any examination which he may  pass. 

4. Fees. 

The examination fee for the Associateship examination is 
$3.75 for a section, $7.50 for  one complei:e pa r t ;  subject to a 
min imum of $7.50 for  each year  in which the candidate presents 
himself. The examination fee for  the Fellowship examination is 
$10.00 for each par t .  Examinat ion  fees are payable to the order 
of the Society and must  be received by the Secretary-Treasurer  
before Apr i l  1 of the current  year for the Spr ing examinations, 
or before October 1 for the Fall  Associateship P a r t  I examina- 
tion. 

5. Prize Awards 

The Casual ty Actuar ia l  Society and the Society of Actuaries 
joint ly  will award one $200 and four  $100 prizes to the five suc- 
cessful undergraduates  ranking  highest in the General Mathe- 
matics ]gxamination. 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. 

A candidate who has passed, or been credited with, one or more 
of the Associateship or Fellowship examinations under  the 1963 
Syllabus will receive credit  for the corresponding examinations 
of the 1964 Syllabus. Par t ia l  examinations will be given to those 
candidates requir ing them in accordance with such credits. 

A candidate who has passed or been credited with only one 
Section of Assoeiateship P a r t  I I  (either Section (a) or Section 
(b) m~der the 1963 Syllabus will be permit ted to write the re- 
maining Section in 1965, upon application to the Secretary- 
Treasurer .  Tile t ime allowed for wri t ing the remaining Sec- 
tion will be 1 ~  hours. Beginning with the 1966 examinations, no 
candidate will be permit ted to write only a port ion of Associate- 
ship P a r t  I I ,  and any pr ior  credit for one Section of this exam- 
ination will expire. 
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7. Waiver of Examinations for Associateship. 

Waiver of the following Associateshi 1) examinations will be al- 
lowed for a candidate who has passed or been credited with the 
corresponding examinations of the Society of Actuaries:  

Casualty Actuarial Society Society of Actuaries 
Par t  I Pa r t  ]. 

Pa r t  I I  Par t  2 

Pa r t  I I I  (a) Pa r t  4 

Candidates who take the Advanced h{athematics Test of the 
Graduate Record Examinations may apply  for credit  for  the 
General h'Iathematics 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 the passing score on the 
Society's General Mathematics Examination. To be eligible 
for such credit the candidate must take the 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 ]~{ay or June he may take the Graduate 
Record Advanced h{athematics 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 necessa~W application form may be secured from the Secre- 
tary-Treasurer  of the Casualty Actuarial  Society. 

The cotmcil 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 an applicant while ~lot a resident of the United States 
or Canada, or during his first ),ear of temporary or permanent  
residence in the 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 ]50 
William Street, New York, New York 10038. 

Registered candidates may have access to the libra .ry by re- 
ceiving from the Society's Secretary-Treasurer  the necessary 
credentials. Books and manuals may be withdrawn from the 
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library for a period of one month without charge. The insur- 
ance Society is responsible for postage and insurance charges 
for sending books to out of town borrowers, and borrowers are 
responsible for the safe return of the books. 

Address requests for books to: 

LIBRARIAN 
Insurance Society of New York 
150 William Street 
New York, New York 10038 



4] 

SYLLABUS OF EXAMINATIONS 

(Effective with 1964 Examinations) 

Part 

1 

[I 

[ I I  

IV 

Section 

(a) 
(b) 

(a) 
(b) 

ASSOCIATESHIP 

Subject 

General Mathematics. 

Probability and Statistics. 

Elementary Life Insurance Mathematics. 
General Principles of Insurance ; 

Insurance Economics and Investments. 

Insurance Coverages and Policy Forms. 
General Principles of Ratemaking. 

I 

II 

I I I  

IV 

(a) 

(b) 

(a) 
(b) 

(a) 
(b) 

(a) 
(b) 

F E L L O W S H I P  

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 

Adnfinistration. 

Insurance Statistics and Machine Methods. 
Advanced Problems in Ratemaking. 
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INTERNATIONAL CONGRESSES OF A C T U A R I E S  

The first In terna t ional  Congress of Actuaries was held in ].895 
in Brussels. Since that  time numerous congresses have been held, 
~md many  aetnaries from the United States and Canada have 
been benefited by at tendance at the congresses and by the pr inted 
Proceedings, in which nmnerous valuable articles have appeared. 

Continuity in the a r rangement  for  periodic cong~'esses and 
for the intervening suppor t  and management  of the central 
office located in Brussels is achieved by the maintenance of a 
Permanen t  Committee of international  membership. 

Membership in the Permanent  Committee on this continent 
is divided into two sections, a United States section and a Cana- 
dia,t section. Individual  actuaries can support  the work of the 
Permanent  Committee by becoming members in their section. 
Inquir ies regarding tim Permanen t  Committee should be di- 
rected to Pearce Shepherd, Secretary for the United States Sec- 
];ion, Prudent ia l  Insurance Company, Newark, New Jersey or to 
Ben T. Holmes, Chairman of the Caned]m1 Section, Confedera- 

Ontario. tion IJife Association, 321 Bloor Street, Last, Toronto 5, 

According to t:he revised regulations adopted by the New York 
Congress in 1957, the objecis of the Permanent  Committee are: 

].. To promote or to conduct wo~:k or research of inte,:est to 
the science or practice of the Actuary. For  this purpose 
sections formed by a number  of members for study of spe- 
cial problems may be rccognized. Each section will have its 
own regulations, previously approved by the Cotmcil; it 
will elect its Committee, except for the member appointed 
by the Council on the Committee. 

2. To publish periodically a Bullet,:n: (a) bringing together 
technical, legislative, statistical, and juridical  informa- 
tion r e l a t i , g  to actuarial  science; (b) reviewing publica- 
tiot~s and works wllich appear  in various countries, bearing 
upon actuarial  matters.  

3. To co-operate with the Organizing Committees in prepar-  
ing the work of Ini:ernationnl Congresses, and in the pub- 
lication of their Proceed.]'rigs. 

The X\:]:Ith Collgress was held in Great  Britain in 1964. 

With these purposes in mind the Permanen t  Committee wishes 
to enlist members as broadly as possible. The annual  dues for 
,nemt)ership are now 150 Belgian francs. Membership on the 
Permanent  Commil:tce is one of the reqnirements for metal,or- 
ship in a Congress. 
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ASTIN Section 

ASTIN (Actuarial  Studies in Non-Life Insurance)  is the first 
section of the 1)ermanent Committee to be formed under  the 
h{odification ot' the rules approved at the XVth  Internat ional  
Congress in New York and is for  the study of the application of 
modern statistical and mathematical methods in the field of non- 
life insuraame, i t  has grown from the desire expressed by many 
members of the XIVth  Congress held in 5~adrid to provide an 
effective intel'change of ideas on an international basis. 

I t  has as its object the promotion of actuarial research in gen- 
eral insurance and establishes contact between actuaries, groups 
of actuaries, and other suitably qualified persons interested in 
this field. 

This section, from time to time, publishes papers on topics 
related to its objects and also publishes a B u l l e t i n  containing 
notes of general interest to members. 

Meetings are held eve~'y four  years, during the course of the 
Internat ional  Congress of Actuaries. Between meetings colloquia 
ace held on topics of interest to the Section and these are hosted 
by national act,,al'ial bodies. The 1965 colloquium will be held 
ill 15ucerne, Switzerblnd, June  9-I2, sponsored by tile Swiss 
Actuarial  Society. 

The members of 1;lie Committee of ASTIN are: 

C h a i r m a n  . . . . . . . . . . . .  Ammeter, ~ans - -Swi tze r l and  
V i c e  C h a i r m a n  . . . . . . .  M:asterson, Norton E.--U.S.A.  
l ' r e a s u r e r  . . . . . . . . . . . .  Thyrion, Paul  Belgium 
M e m b e r s  . . . . . . . . . . . . .  Johansen, Pau l - -Denmark  

Ottavia.ni, Guiseppe---Italy 
Sousselier, J e a n i F r a n c e  
Sternberg, Ingvar - -Sweden  
\Velten, C. P . i N e t h e r l a n d s  

, S e c r e h v r y  . . . . . . . . . . . .  Igcard, :[~obert E r i c I G r e a t  Bri ta in  

Membership fees, which are payable in the same manner  as 
the annual dues for  membe.rship on the Permanent  Comnlittee, 
are 200 Belgian francs. Inquiries regarding membership in the 
A S TI N Section should be directed to Albert  Z. Skelding, Secre- 
tary-Treasurer,  Casualty Actuarial  Society, 200 Eas~ 42nd Street, 
New York, N. Y. 10017. 
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FUTURE MEETINGS OF THE CASUALTY 
ACTUARIAL SOCIETY 

1965 Spring Meeting - -  h'[ay 24, 25, 26 
Shawnee Inn 
Shawnee On Delawat'e, P~l. 

1965 Annual Meeting--November 15, 16, 17 
Sheraton-Boston Hotel 
Boston, Mass. 

1966 Spring Mect ing--  Dates not yet determined. 
Cavalier Hotel 
Virginia Beach, Va. 

1.966 Aroma! Meet ing--  November 16, 1.7, 18 
Ann Arbor, Mich. 

].965 EXAMINATIONS 
5'Iay J2, 13, 14, 1965 


